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WARNING

This is a warning ceerning the interpretation of the results presented in this report. The human activities
and pressures considered in this work remain incomplete and only represent a fraction of the diversity of uses,
their interactions, pressures and the effect of thgsessures on the environment. The choice of human activities
and pressures studied in this report must not be considered representative of the processes at work across the
study area. These choices are a compromise between advances in methodologicapomrek) effectively
usable data and the SINDRATproject schedule. They are designed to illustrate the analysis and working
methodology and to enable comparisons and methodological discussions withCERRM¥Tproject partners. Any
use of this work for the maagement of the territory studied would be incomplete and misplaced.




INTRODUCTION

1.1.Context

The sea and the coasdtahores and waters are assentiallegacyto our societies. This space is submitted to
the continuous increase @ variety of different demadts, concretizing different stakes:

Economic stakes that can be seen by evolution, densification and diversification of human activities
linked to exploitation of sea and coastal space, use of marine resources, living and minerals;
Strategic stakes that cabhe seen by the multiplication into mulsiectoral approaches, increase of
competition for space and resources and de facto by conflicts linked to the existence of activities;
Ecological stakes that can be seen by degradation of the ecological statusleghaslation is due to
terrestrial and marine human activities which generate physical, chemical and biological pressures.
These pressuresan impactmarine species, populations and communities, ecological functions and
ecosystems services.

The progressiveonsideration of these multiple stakes and the obvious difficulty to balance them are the basis
of new and ambitious public policies. In the European Union, the Integrated Maritime Policy aims to develop
sustainable development, the maritime economy amsiination between activities, and between activities and
the envronment. This policy is deckd into several directives includingthe Marine Strategy Framework
Directive (MSFD, 2008/56/EC), the environmental pillar, and the Marine Spatial PlanngugivBif(MSP,
2014/89/EC), coordination and economic pillar.

Marine spatial planning, as defined by the MSP Directive, enables stakeholders to apply coordinated,
integrated and transboundary approaches. MSP seeks to balance demands for development witketh&o
protect the environment, achieving social, envimental and economic objectives.

The co-construction of these policies depends on the collaboration between maritime actors, state
administrations and the ability to mobilize knowledge for describingderstanding and synthesizing the
processes and interactions in place. Their realization roossider:

Knowledge of the ecological status of communities and ecosystems, and their spatial repartition;
Species, habitats and sites of major interest fostpction and with management stakes;
Knowledge of the spatial and temporal repartition of pressures from human activities;
Knowledge of the effestthat these pressures may have on the different parts of the ecosystems.

1.2. SIMNORAT

The Supporting Implementian of Maritime Spatial Planning in thMorthern European Atlantiproject

(SIMNORAY brings together a number of partnersresearch organizations, marine planning authorities and

marine management bodiegsom France, Spain and Portugal which efficially mandated to carry out national

MSP processes in the countries of the project. These bodies hawextansive experience with regard to

maritime planning, policy and management. SI®RATocuses on the two key objectives stated in the call of

proposal d DG Mare:
{ dzLILI2 NI G KS AYLIX SYSyidl A2y 2F GKS 5ANBOGAGS 2y a{t
Launch and carry out concrete, crdssrder MSP cooperation between Member States in Mathern
European Atlanticinvolvingthree Member States and the relemt authorities responsild for MSP in
the selected area anthe CPMR for the level of the Regions.




SIMNORATpartners address both key objectives through a variety of approaches, including: literature and
desktop research; future trend analysis; collaboratscenario development; practitioner/stakeholder interview;
development of case studies; and stakeholder engagement mechanismgh&ubs relevant to both of the key
objectives provide the context and scope for how each of the methodological elemeihtsewilsed. Such sub
themes include:

Understanding current and potential future demands relevant to transboundary areas and issues;
Access to data and daspecific barriers to transboundary cooperation;

Development and testing of approaches to stakeholeiegagement within marine planning processes in
relation to transboundary areas and issues;

Consideration of potential options for transboundary cooperation in preparing maritime spatial plans.

SIMNORAToutputs are pactitioner focused, and aimat the idertification and sharing obest practics on:
technical, (e.g. data management), scientific (@gosysterdbased management), and social (e.g. stakeholder
engagement processes) aspects of MSP implementation that address barriers to implementation ofRhe MS
Directive and effective cooperation on transboundary working for MSP.

In this global context, with an enormous complexity of natural and human procdassepresent SIMNORAT
action ains to improve the understanding of interactions, to develop suppont tbe MSP processes on a
transboundary context and to improve collaboration and information sharing between partners about cumulative
assessments.

TheSIMNORATroject includes a case study dedicated to the cumulative effects assessment of anthropogenic
pressures on the marine environment. This case study seeks to explore tools, methods and data to assess
environmental effects of maritime uses in the context of MSP and transboundary issues. In this context it was
chosen to work on marine mammals and seabiethd on the most relevant anthropogenic pressures in terms of
the likely effects on these communities and in terms of spatial planning issues. The objectives of the case study
are to share datasetfcusing on similar/ equivalent themdsetween partnersand to facilitate the comparison
of these datasets using a common grid, while also integrating them in a cumulative pressures assessment tool in
order highlight the exposure risk of marine megafauna to concomitant pressures and to compare the results
deperding on the datasets used.

As a resultof the approachadopted to addresscumulative effects, this workvas also a transboundary
exercise between institutions from Spain and France. Sharing data, exchanges about methodologies in place in
each country, comarison and working on a common and transboundary area aar®ng the maintopics
addressed andlescribed. Implementation of MSP is described as transboundary and this exerbisigeved to
be a supporting experiment and provide lessons learned to imprbeeEcosystenrBased Assessment and
cooperation between planners.

1.3. Marine megafauna issues in the case study area

The choice to study marine mammals and seabirds as ecological components is due to their high mobility,
which allows them to cover the entirease study area. Thus, these species are common for Spain and France,
which share conservation interests and target the same species inrtiagine protected areas.Moreover, on the
technical aspectthe pelagic componenhad not beenstudied yet in the amulative effects assessment tool
CARPEDIEMrogress could be achievetihislargescalestudyis a good example and an opportunity to develop
cooperation and projects between Spain and France in line with the recommendations of the MSFD and MSP
Directives.
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The case studfocuses onthe southern areaof the Bay of Biscay anddudes French and Spanish waters
(Figure 1). The geographical areéss bounded on the north, on the French side, by the Natura 2000 marine
LINEGSOGSBI S R&E{SQnf S RQ, Sdz¢ |yR 2y GKS ¢Saitz 2y GKS
/' OKdzOK2 ¢ @

The Bay of Biscay is a walifferentiated geomorphological unit in the norbast Atlantic. The case study
includes marine coastal waters, continentdlelf and slopgeseamounts, canyonand an abyssal plairreaching
4,800 mdepth. The continental shelf is quite narrow at the south (Spanish coast)l wider in the north
increasing with latitude (French coast).

Concerning the primary production, highlues of chlorophyll and severaanktonic bloomscan be observed
over the continental shelfor most of the year. In contrasthe oceanic waters in the Bay of Biscay show an
oligotrophic statiswith a single peak of biomass in sprifidnetemperate waers, the topographical complexity
and the wide range of substrates on the continental shelf are at the origin of several types of habitat colonized by
pelagic, benthic and demersal species: anchovy, sardine, mackerel, tuna, swordfish, sharks, hake, megrim,
anglerfishor sole but alsoby cetaceans: lonF A Y Y SR LAt 20 6 K| f-Beakedrcanimdr2dlghinR 2 f LIK A y
striped dolphin, common bottle noise and harbour porpoise.

These characteristics allofer the development of important fisheries arghellish farmingof oysters and
musselsMaritime traffic is also importantather coastal in this part of the NortEast Atlanticunlike theBritton
and Galician coasts that are closeathighway oftankers and cargo ships

4*» SIMNORAT - Bay of Biscay case study SR THE SR LYY
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Severabther maritime sectors are using the area and are concerned with MSP. Most of these actsuitibs
as mariime transport, fishing, seismic survelgisure activities and urbanizatignare producing the most
important pressures suffered by marine mammals and seabirds populatsuth as collisions with vessels,
bycatch, entanglement in fishing gear, ingestioh pollutants and waste, prey depletion, loss of habitats,
disturbance fronmaritime traffic,constructions or exploration and underwater noise (Spital., 2017; Morelet
al., 2018). Thempacts of these pressures on these different species are relgtisnknown or under study. The
presentanalysis focuses on activities and pressures for wthieleffects on the marine megafauna agstimated
relevant today

Maritime traffic can be a source ahajor disturbance. The main disturbances goleysical damag resulting
from collision and underwater noisand behaviouralalterations(both shortterm and longterm) linked also to
underwater noise ando visual disturbancevhich ships represeniCetaceans need to alter their dive f&ns to
avoid encounters wh vessel traffic (Marcotteet al, 2015) Probable effects due to collision and underwater
noise are consideredin this report andrestricted to marine mammals. Collisions between vessels and marine
mammals have been treated in several studies, which sttt several types of ships and a large range of
speeds are involved in collisions (GIS &Mal., 2010; Laiset al, 2001). Collisionsan implylethal damage and
less frequently corporal damagélowever, gathering data about effects and localizationcolflision is very
difficult. The main factor foestimatedcollision risk idy the overlapping of cetacean habitat and shipping routes
(GIS 3Met al, 2010).Maritime traffic also generateunderwaternoise, but data about this pressure, considering
this activity is available directly so no new estimation will be pursued in this study.

Fishingis responsible for several pressurascited previously. In France, the national stranding network and
the FELAGI®bservatory, responsible for the MSFD Good Emhental Status (GES) assessment of the marine
YEYYFEaQ O02YLRyYySyd 2F GKS 5SaONRLII2NI 5mM a. A2RAGSNERAG
OSil OSIyaQ eaNIOL7{ Daietal, @01 1)IRoi the first MSFD cycle conducted betwed12 and
HamMy S GKS D9{ A& y2i NBIOKSR F2NJ YINAYS YIYYlIfaQ O2YLx
of small odontocetes, including common dolphins (Sgital.,2017).Seabirds suffer also from bycatchingniets,
longlinesandfrom competition by theexploitation of their preys.

On the other hand, wer the last decades assessmemif underwater noiseand its impacts on marine
organisms hee increasel in numberand became an important research topic. A wide range of scientific papers
have pointed out the effects of underwater noise on marine life, focusing on both behavioural and physiological
effects, and a series of reviews are nowadays available (Willgtnad, 2015; Penget al, 2015; Kight and
Swaddle, 2011, among otherdnthropogenic underwater noise may affect many taxonomic groups, although
research has mostly focused and highlighted effects on marine mammals andAfistex( I: Cetacean
communicatior).

In addition, cetaceans and seabirds suffer from ingestiomadine litter and entanglement. Fosst al. (2018)
counted the number of studies focusing on these interactions and suggested that they have been documented in
over 60% of all cetacean species. Moreover, the number of seabird species negatively impacted by litter
increased from 138 to 174 over the past two decades. The ingestion of litter can occur directly (confusion of
waste anda prey) or indirectly (consumption of preys that contgarticles regurgitation from adults to
juveniles). Ingestion afaste such aplasticscan cause several impacts (false feeling of satiation, blockage of the
digestive tract, reduction of fat stores and body condition, bioaccumulation of toxic chemicals) and can ultimately
lead to death. Entanglement can occur in ghost or activrfgsgear and other types of plastic debris. Impacts
includeinjury, drowning, strangulation, and may compromise feeding, reproduction, growth and longevity.
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In this contextof high threats but complex interaction processéise methodological approach okenhas
beento explore data, methods and toole assesshe likely risk of exposure of marine mammals and seabirds to
anthropogenic pressures. The approach desctibelow is also a first contribution in order fwroduce diagnosis
supportingthe implementation of the marine spatial planning in a transboundary context.
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2. MATERIAL AND METHODS

2.1.0verview of the methodological approach and tools

The methodological approach used the assessment of thexposure risk analysfer the pelagic component
(i.e. maine mammals and seabird$3 based on previous developments made within the framework of the
SIMCELTproject” and the CARPEDIEMroject in France(QuemmeraisAmice et al, 2017) This first
methodological developmentocused on the analysis of cumulatiedfects on benthic habitats. The general
approachwas based on previous works dealing with the cumulative effect assessment at global or regional scale
(Halpernet al, 2008; Anderseret al., 2013; Robinsoret al, 2014; Van der Wal & Tamis, 2013; Korpi&en
Andersen, 2016). The methatlopted in the SIMCELT projaéctiuded activities and pressure typologies as well
asarelationship matrix between human activities and pressures, asdnsitivity matrix describing the ecological
sensitivity of benthic halats to different pressuresThese matrixes werédeveloped on the basis of scientific
adviceand expert<knowledge and allovereatinga rational andexplainedconnection between benthic habitats
and impacts induced byhuman activities. Associated with @graphic information describing human activities
intensity and benthic habitats distributioithe methodallows producinga map of risk of cumulative effegt

The objective of the CARPEDIEdroject, started in 2016, is to develop, supply and use a spatialysis
methodologyon a tool, providinga diagnosis bthe interactiors between anthropogenic pressures and marine
ecosystems.The tool intends to produce synthesis maps of ecosystems, human activities, anthropogenic
pressures and interactions betweends$e pressures and ecosystems. All of this work is presented in detail in the
CARPEDIEptoject methodological report (VanhouttBrunieret al., 2018).

For theSIMNORATase study dedicated to the assessmentwinulative pressures in the BayBiscay it was
decided to go one step further, focusingn marine mammals and seabirds and on the most relevant
anthropogenic pressurgsrobablyaffecting themand in terms of spatial planning challenges.

The methodwas developedn coordinaton for SIMNORAT and SIMBSTMEDprojects implyingthe same
partner institutions The methodwasdivided into two main stages. The first stefasto produce maps of human
activities and major pressures affecting marine mammals and seabirds. The secomeastepproduce maps of
the potential exposure risto human pressurefor marine mammals and seabirda order to locate and rank the
areas ofprobableoverlapping between anthropogenic pressures and the marine communities studied. As marine
mammals and seabirds are highly nmlelépecies, andincehuman activities vary in time and space, the analysis
involves seasonal data (summer and winter)cnsider boththe spatial and temporal dimensions. Meetings
among SIMIORApartnershave definedhe activities and pressures to bekin into account in the exercise, as
well as the common grid to be used.

The analysis is based on structuring descriptive data on the marine environment. Descriptive statistical and
spatial data on human activities, pressures and ecosystem componentsuatmaised, harmonised and
distributed across a marine area grid with a resolution of 15 minutes of degrees (~28igorel). Since marine
mammals and birds are highly mobile species and the raw data are limited, this resaagars consistent to
describe the general distribution of the populations studied. In addition, within the framework of the project, this

' EU Project Grant N°: EASME/EMFF/2014/1.2.1.5/3/S12.719473 MSB. Bopporting Implementation of
Maritime Spatial Planning in the Celtic Seas (SIMCelt).

2EU Project Grant N°: EASME/EMFF/2015/1.2.1.3/02/S12.742101SM&#rting Implementation of Maritime
Spatial Planning in th&Vestern Mediterranean Regio(SIMVESTMED Component 1.3.6 Establishing case
studies on approaches to MSP implementatiddS#2 Assessment of cumulative pressures in the Gulf of Lion
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resolution is a compromise allowing the exchange of human activities data between the partners, without being
constraned by the confidentiality or the statistical secrecy related to the data.

The main steps of the data analysis are showirigure2. At each step of mapping analysis, intermediate
results are produced (mulactivity maps, multpressure maps, synthesis map of marine mammals and seabirds),
which provide a background knowledge for interpreting the final analysis result.

o oW - i
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‘. Exposure risk to multi
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Figure2: Overview of the 4nainsteps of analysis. A: activity, P: pressure, E: Btasycomponent (marine
mammal or seabird)

The assessment of the risk of exposure of marine mammals and seabirds to cumulative pressures involves a
ALISOATAO @20 asgf | INEIPE ¢KSS (88N JISE 2 F NBadzZ G& Ayiue2 LISNEL
expression of the measurable effects on biological communities. Uncertainties linked to the results of the
assessment are significant, due to methodological assumptidmsto simplify real conditions and the way in
which species and populations respomthien they are exposed to a humber of pressures. In our case, the term
GNRAaAl1é KlFra y2 ad0FGAa0A0FE YSFEYyAy3 +a 6S NB y2G &aSS{A
%2 NPressrd NBFSNR G2 | OKFy3S 27 thé physitalzzhemiosl arddUdlolGg®al | Y Rk 2
parameters of the environment that affect the ecosystem. Pressures are generated by human activities on land
FYyR G aSIs FyR AyTtdzZSyO0S GKS Sy @A NP gcosystein cdnpdnddS NJ RA NB
can refer to benthic habitats, pelagic habitats, fish and cephalopods, marine mammals, turtles or seabirds, etc.
¢ KS {cbovitadt A& LINBEFSNIoOES (2 aOdzvdz I §ABSE | a GKS y2G4A:
additional, linear effects wheseveral pressures are exerted on a habitat or species. Many studies underline that
there are various types of interactions between effects, including additive effects, synergistic effects and
antagonistic effects (Korpinen & Andersen, 2016).

Two analysispossibilitieswere explored to produce maps of the risk of exposure of marine mammals and
seabirds to concomitant pressure®ne of the most important issues was to collect and harmonize coherent
datasets between Spain and France, to try to carry out atyais combining datasets from both countries:

First analysis: Conduction of the analysis with French datasets;

Second analysis: Conduction of the analysis with mixed Spanish and French datasets: Spanish datasets on
shipping, fishing and underwater noiséoag with French datasets on wast@shing, marine mammals

and seabirds, on account of the lack/ unavailability of Spanish information in these fields.
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Datasets are managed and used with a spatial database management system, PosBpse&X§, using the
pgAdmin software suite. Each cell has a unique identification code and can be selected and requested according
to various criteria. Some data processing and majgse made using the QGIS software, which very easily
interfaces with the database. Statisticahalysiswas carried out using the R softwar&igure3 shows the main
steps in the data processing chain.

8 Management of data Analysis
: son..mesand mapping configuration option
4G Qgis Excel
- Display GIS layer
-Shaping geographic information UPDATE CONFIGURATION Programmingand
- Modification of GIS layer and table - Relational table calculation
- Map edition -Sensitivity R / Rstudio
-Activity - pressure
- pressure effect buffer a
- Modification of GIS layer - Automated analysis
- Addition of data - Automated output producing
Addition of calculation test (dbtable and/or GIS layer)
Modification of calculation option
database Modification of code calkculation
rostgresty. - PonGs RUNNING ASSESSMENT
PeAdmin 1) Choosing area of calculation
1) Choosing calculation test
2) Launch R ,“'
Non expert user
Expert user

Figure3: Software and processing chain fokRPEDIEIdroject

2.2.Datasets description

Identification, collection, quality assurance and raw datdition hasbeen done. This very timeonsuming work
work has produced standardized data satablein the exposure risk analysis tool. A major effort was made to
produce datasets with a seasonal consistency (

Tablel), a dataset corresponding t@inter and a dataset corresponding to summ@our months for each
season).

This section presents the main information describing the origin and nature of the data sources, the
processing performedand the final datasets created. Datasets refer to a few species or groups of marine
mammals and seabirdspecies shipping and fishing activities and associated pressures, as well as pressures like
underwater noise and marine litter.

One of the most impdant issues was to collect and harmonize coherent datasets between Spain and France,
to try to carry out an analysis combining data from both countries. Datasets exchanged between partners are
described in technical reports presenting essential informatnout data sources, processing methods, units,
coding, and data type.
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Tablel: Periodschosen toproduce seasonal informatioand yearscovered by datasets

Years considered Years considered
Season Start End .
(France) (Spain)
2011- 2012 2009- 2010
. 28th or 2%h
Winter 1st November 2015- 2016 2015- 2016
February
2016- 2017 2016- 2017
2012 2010
Summer 1st May 31stAugust 2016 2016
2017 2017

2.2.1.Marine mammals and seabirds datasets

Datasets describing spatial and seasonal distidouof marine mammals and seabirds usually come from
observations from boat or plane. Several surveys were realized in recent years: SCANS (1994, 2005, 2016), SAMM
(20112012, 2018019), ACCOBAMS (2018).

In this case study, habitat models of marine maatsnand seabirdsTéble 2), conducted by the BLAGIS
observatory and based on SAMM campaigns (air tracking of the marine megafauna in France Metropolitan
waters) realized in winter 2022012 and summer 2012 (Pettex al., 2014),were used. These models provide a
daily-LINS RAOGSR YSty 27F GKS YI NA Yy Shuwbelrof individaals pey RPperS| 6 A NR &
season(Figure4). For winter, the period considered goes frdi@™ November 2011 to 19 February 2012 and
for summer, from 18 May 2012 to ) August 2012. The density prediction is made on a grid of 0.05 degrees of
resolution.
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SIMNORAT - Gulf of Biscay case study

Predicted habitat model of little delphininae - Summer 2012
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Table2: Groups of species (in dark blue) or species (in light blue) for which predicted habitat models are available
(checked box) (adapted from Pettex, 2014)

ATLANTIC OCEAN/ENGLISH CHA

SEABIRDS
Family Group or species modeled| Latin name of species associatefl English name of species associate¢l winter 2011/2012 | summer 2012
Fratercula arctica Atlantic Puffin
Alcidae Alcidae Uria aalge Common Guillemot X X
Alca torda Razorbill
Phalacrocoracidae Cormorants/shags Phalacrocorax garbo_ Great cormorant X X
Phalacrocorax aristotelis European shag or common shag
Sulidae Northern gannet Morus bassanus - X X
Northern fulmar Fulmarus glacialis - X X
Puffinus puffinus Manx shearwater
Little shearwaters Puffinus yelkouan Yelkouan shearwater insufficient X
Procellariidae Puffinus mauretanicus Balearic shearwater
Puffinus gravis Great shearwater
Great shearwaters Puffinus griseus Sooty shearwater absent X
Calonectris diomedea Scopoli's shearwater
Larus argentatus European herring gull
Greatgrey gulls Larus michahellis Yellow-legged gull X X
Great black gulls Larus marinus Great black-backed gull X X
Larus fuscus Lesser black-backed gull
Sterna paradisaea Arctic tern
Laridae T Sterna hirgndo Common tern X X
Sterna albifrons Little tern
Thalasseus sandvicensis Sandwich tern
Gulls Larus ridibundus BIa(l:k—headed gull X X
Larus melanocephalus Mediterranean gull
Little gull Larus minutus - no model insufficient
Black-legged kittiwake Rissa tridactyla - X X
Hydrobates pelagicus European storm petrel
Hydrobatidae Petrels Hydrobates leucorhous Leach's storm petrel no model X
Hydrobates castro Band-rumped storm petrel
Stercorariidae Great skua Catharacta skua - X
Anatidae Scoters Melan}tta nigra Common scoter insufficient
Melanitta fusca Velvet scoter
Gavia stellata Red-throated loon iustin English
Gavidae Divers Gavia arctica Black-throated loon ! channegl absent
Gavia immer Common loon or great northern diver
CETACEANS ATLANTIC OCEAN/ENGLISH CHA
Family Group or species modeled| Latin name of species associatefl English name of species associatel winter 2011/2012 | summer 2012
Under-family Globicephaling Globicephalinae GIObICEPhaIa_mE|aS Long-_ﬂnned p||ot\_/vha|e X X
Grampus griseus Risso's dolphin
. - Delphinus delphis Short-beaked common dolphin
Under-family Delphininae Litte delphininae Stenella coeruleoalba Striped dolphin X X
Common bottlenose dolphip Tursiops truncatus - X X
Phocoenidae Harbour porpoise Phocoena phocoena - X X
Balenopteridae Fin whale Balaenoptera physalus - insufficient insufficient
Physeteridae Sperm whale Physeter macrocephalus - insufficient insufficient

Predicted density valugzrovided by the ELAGI8bservatory were processed in order to incorporate them to
RSINBESaQ 3INAR
maximum value, average value, median value and coefficient of variation. Thejoainmimize the loss of

GKS o YAydziSa 27F

information due to switching to a grid of less resolution.

FyR

KSy (2 GKS

MpQ 31
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Table3 synthesizethe main characteristics of cetaceans and seabirds data available and used in the analysis.
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Table3: List of cetaceans and seabirds data

Data Intensity parameter|  Unit per cell Spatlgl Tempqral Data source
resolution resolution
daily mean density
Cetaceans of cetaceans per
individuals/km? 2012 y
daily mean density (France)
Seabirds of seabirds per 15 min Summer 2012 Proc;{s:séed by
season

2.2.2.Human activities and pressures datasets

Fishing

Fishing data are based on the vessel monitoring system (VMS) which provides, at regular intervals, data to the
fisheries authorities on the location, course and speed of vessels. The compulsory VMS tracking for fishing vessels
over 12 m in length was launched by the European Union in 2009 (Council Regulation N°1224/2009). These data

allowto monitor behaviar of fishing vesels in reatime, in particular for control purposes.

In France, the Marine Fisheries and AquaculiDiectorate(DPMA) of the Agriculture and Fishing Ministry is
responsible for the VMS data. They provided with formatted data of the French fishirm iafterms of fishing
LISNJ eSS 2F 3SINE

GAYS

these data are notxhaustive because only French boats are considered and some data are undigéltisae

0 K2 dzN& 0

YR

AKAL) ydzyo SNa
2012 (November 2011 to February 2012) and the summer season 2012 (May 2012 to August 2012). However,

is less than 3 boats per cell per period)

51 GF

gSNBE Ay O2NLI2NI GSR
Number of ships per type of gear,as®on;

Average and maximum number of ships per type of gear, month, season;
Number of tours per type of gear, seasoRigureb);
Average and maximum number of hours per type of gear, month, season.

Ay GKS

0Q | yR

MpQ 3IANAKARA
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SIMNORAT - Gulf of Biscay case study TS T R
Fishing effort (all gear types) - Summer 2012
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Figure5: French fishing effort ding the summer 2012 intheB&y¥ . AaOF &3> Fff 3ISINJ GeLiSa

In Spain, the spatial distribution of the activities of the industrial fishing fleet has been analysed using the
information contained in logbooks dnvMS. The information in logbooks corresponded to the period ZWID.
VMS and logbook data were provided by the former Spanish Ministry of Agriculture, Food and Environment
(MAGRAMA, in Spanisithe currentMinistry for the Ecological Transition.

Regading the VMS, this tracking device sends a signal every two hours (ping) that contains the code of the
emitting ship, date, time, position (latitude and longitude), speed in knots, course, and whether the vessel is
carrying out fishing operations or noth&re are many filters and processing techniques used to eliminate signals
not related to fishing activity (Leet al, 2010; Hintzeret al, 2011). In this study, the following processing
technique was used: the time interval and the Euclidean distancedsst successive signals were obtained, and
each of these values was associated with the first signal of each corresponding pair; when the time interval
between signals was longer than four hours, the beginning and end of each fishing expedition wasrastermi
the average speed of the vessel was calculated using the interval between successive signals (pings); vessels with
less than ten signals in a year were eliminated; signals recorded within a distance of three miles or less from the
closest fishing harwur were also eliminated. Each signal coinciding with a fishing trip registered in the logbooks
(according to the vessel code and the capture date) was associated with a fishing gear and a fishing tactic. Based
on the distribution of the frequencies of arage speeds, a working range for each fishing gear was defined, and
all signals with associated velocities out of the working range were eliminated (Hettz&n2011).
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The frequency distribution of the average velocities was used to determine thageepeed ranges at which
we considered the fishing activity was carried out. The identification of these ranges can be achieved by either
locating changes in the tendendyy usingregression models (segmented regression)bgrusing available
information from the fleet and observers aboard. In the case of dynamic fisheries (trawling andlihand
trawling), both methods are used, whereas in the case of static fisheries (paise fishing, gilinet, lonline
fishing and handine fishing), it is better touse the information provided by observers aboard and the
information obtained from the fleet according to the frequency distribution.

On wide continental shelves with sedimentary bottoms such as in the North Sea, fishing grounds are generally
very wide. h these cases, after filtering and analysing VMS data, the distribution of the fishing effort can be
clearly observed. Therefore, areas containing points with no fishing activity are scarce (Hihtaen2011).
However, fishing areas located on narroantinental shelves with rocky mosaic bottoms or on continental slopes
are generally tight and short. In these cases, it is frequent to find areas where fishing activity is apparently being
carried outwhile, in reality, there is no activity. To eliminatalde fishing activity, it is necessary to apply
thresholds to define when fishing activity is actually carried out.

Thresholds were applied to determine whether filtered data from VMS corresponded to the real fishing
activity. Thus, the effort value wassigned to each corresponding point where presence of fishing was detected.
Subsequently, it was necessary to set a threshold for the effort value below which fishing activity was considered
to be negligible or nomxistent. Many methods are available fimat purpose (Jiméne¥alverde and Lobo, 2007)
yet the techniques providing the best outcomes were based on applying quartile thresholds. Points at which
fishing presence was detected were eliminated according to the distribution of the effort frequenitiesise of
other statistics based on the generation of psetatmsences to distinguish points with real fishing presence was
not fruitful due to the fact that efforts were located in specific areas. Thus, when psebsiences were
generated and those corsponding to locations of real activity were eliminated, it was found that pseudo
absences were always placed over zones of no activity; consequently, threshold values were so low that we could
not distinguish between real and false presences.

Thresholds aa be applied to fishing tactics or to fishing gear. If the relative importance of thresholds is small,
it is better to apply them to fishing tactics; otherwise, it is more effective to apply them to fishing gear. In any
case, 0.2 was considered an optimdimeshold value. The spatial effort estimation was carried out using a grid
spacing of 15".
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Table4 synthesizethe main characteristics of fishing data available and used in the analysis.
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Table4: List d fishing data

Fishing data | Intensity parameter]  Unit per cell Spaﬂal Tempqral Data source
resolution resolution
All gear types
Nets
Seines
Surrounding -Ships/season
nets Sum of fishing effor (sum)
i in summer or winter -Ships/morth Winter 2011
Pelagic trawls (average, max) 3 min DPMA (France
Monthly average of ) 2012
Bottom trawls e ' -Hours/season 15 min Processed bpFB
fishing effort in (sum) Summer 2012
Dredges summer or winter
] -Hours/month
Rods and lines (average, max)
Longlines
Traps
Other gear
Nets
Surrounding Winters
nets 2007-2008
20082009
Bottom trawls o 20092010
Sum of fishing effor] Hours/season . .
in summer or wintel (sum) 15 min IEO (Spain)
Rods ad lines Summers
2007
; 2008
Longlines 2009
2010
Traps

SeeAnnex lI: Detail of fishing categorider more details on fishing category.

Navigation

Navigation data is based on the Automatic Identification System (AIS) which is an autoacicg system
used in collision avoidance, coastal surveillance and traffic manageridig. system transmits messages
AyOf dzRAYy3a GKNBS AYyF2NNIGA2Y OFGS3aA2NARSay adalradAaAd REGE O
position and movemet) and manually inputted voyagelated data (destination) (Robarés al., 2016).

Since 2002, AlSisandatoryunder the SOLAS convention (IMO, SOLAS Convention, Chapter V, Regulation 19)
and the European Directive 2002/59/EC faw ships(constructed &er 1 July 2002) 0oB0OO gross tonnage and
upwards.The implementation of the AIS for existing ships of that gross tonnage was distributed between 2003 to
2007 according to the type of ship and the gross tonn&ncernig fishing vessels, the AIS systsrmandatory
since 2012 for fishing vessels of 24 meters and over, 2013 for fishing vessels of 15 meters and over, and 2014 for
fishing vessels of 15 meters and over.

25



In this way, the AIS system provides riade information on nautical operations thrgin the exchange of
radio messages, according to the {&&tablished (International Telecommunication Union) standard met by both
ships and coastal stations, which are operated by maritime authorities. Up to 27 defined types of messages
provide position reprts, static ship data, base statiomports, search and rescue aircraft position reports,
security messages and other management of telecommunications. Besides its use agiraereéaformation
system of great utility for maritime security, the informai contained in such messages appears useful to
conduct a variety of analyses: the use of maritime areas in ports, maritime traffic intensity, compliance of
restrictions in navigation, fishing effort, underwater noise generated by traffic, to mention sefamples. To
that end, it is necessary to store the messages in an appropriate way so that their subsequent analysis conducted
with greater flexibility.

In France, all AIS messages received in the French reception area are stored in the CEREMA da#abase. F
used the Envigis tool, developed by CEREMA, to extract and process this data. This applicatitm glieryshe
database with some filters, for example: temporal extent, spatial extent, kind of ship, maximal calculated speed.
Then it proposes severélnctions to process the data. The selected function in this sasgy givesan intensity
map (grid composed by cells of 1 minute): average number of ship tracks (per 24 hours) in each cell of the grid.
Data are extracted per ship category, season anar.y8hips categories are based on type of use: passenger,
fishing, pleasure craft and dive, special ship, freight transport, high speed craft and other ship. The seasons
correspond to the summer (May to August 2016, 2017) and the winter (November 20EbitioalFy 2016, 2016
2017).

To sum upthe first part of the process is made by using the Envigis tool. The output is an intensity grid (1
minute x 1 minute): average number of ship tracks average (per 24 hours). The second part of the process is to
averagethe both years and to aggregate datain gridsof ey & & AT SY Fig@eB). 0 QX pQI mMnQ:z

French AIS data could underestimate the marine traffic. Indeed, a ship is counted only one time in a cell
during 24 hours, thusk S NRB dzy R GNA LI 2F | &K Arédourit dirieaof sfiig is anGrpyt & A RS NB
LI N} YSGSNE o6dzi AidQa RAFFAOAA G G2 RSGSN¥YAYS |y | @SNF 23S
parameter has been set for all ship categories at 24rbdni order to allow a comparison of the traffic according
to the ship categories.
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SIMNORAT - Gulf of Biscay case study TS T R
Marine traffic of pleasure crafts and dive boats - Average of summers 2016 and 2017
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Figure6: Average marine traffic of passenger ships during tirareers 2016 and 2017 intheBayf . A a Ol ¢
grid)

Regarding the Spanish sidbgetdata source used was the historical AlS database (nalineais data developed
developed by CEDEX from the AIS data flow provided by the Spanish Maritime Safety°‘ Mgdrecgontext of
the PRISMA Projectindependent partitioned tables store 12 out of the 3/pés of AIS messages (see

Annex lll: Spanish AlS data sofimcenore information).

oOmMp

It should be noted that the origin of the information are coastal stations receiving AlS messages. Therefore,

signal outof-shore reachis limited and dependent upon weather conditions, generally recording a longer reach

during summer seasons. In any case, a good coverage of AIS signals in Spanish jurisdictional waters (i.e. EEZ) is

estimated throughout the year.

An additional limitationof the AIS data comes from the fact that some of the fields in certain messages are

manually defined, making them prone to errors. This fact does not affect the position data, which are mostly

automatic readings of a GPS positioning system, but may genenmabrs related to,inter alia, vessel type,

destination, dimensions, etc. Given the scope of this particular study, a systematic check of such incidents was

not carried out, although they are estimated to affect around 10% of the data.

¥ SASEMAR, Sociedad de Salvamento y Seguridad Maritima.
* Conducted by CEDEX for the Director@teneral for theMerchant Marine (Spanish Ministry of Development).
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Representative Vaes of maritime traffic density within the temporal periods and the study area agreed have
0SSy 20iGlFAYSR FNBY (GKS RIFIGIFIOIF&aS @AF {v][ 1jdzSNRSaZI LINE G/
present in the area, in a number of randomly sééecmoments within each one of the assessment periods. All
boats have been considered for the purposes of maritime traffic analysis, whether navigating or not (moored,
etc.).

Each snapshot represents the spatial distribution of the maritime transportigci@t the query time, as it
displays instant vessel density maps projected onto the grid. The joint consideration of multiple snapshots allows
for the statistical assessment of maritime traffic in the study area for a defined time period. The datasablavai
within each snapshot includes, for each ship, theitegory position and speed. To conduct the analysis, 4 000
shapshots have been captured (one snapshot every 45 minutes, on average), which is considered sufficient for
the adequate estimation ofhe indicators needed. These capture moments are chosen randomly within each
station to eliminate possible biases due to repetitive positions in fixed hours for regulaimégtsity traffic. See

Annex IV: Gathering and processing AIS data for the Spanish analysis of maritimfrtnadfice detailed
information on the processing methods.

Table5 synthesizethe main characteristics of navigation data available and used in the analysis.

Table5: List of navigation data (according to French and Spanish sources)

Intensity Unit per Spatial Temporal

Navigation data . .
parameter cell resolution resolution

Data source

All categories

Cargo

Tanker

Passenger

Fishing

Pleasure craft and .
dive Average number o Ships Winters

1 min

. _ 20152016 CEREMA
ship tracks per da ’

p per day| tracks/day 3 min 20162017 (France)

High speed craft i
gh sp per cell and per S min Processed by,

season 10 min
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All categories

Cargo
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m) Ship density,

number of ships

Large tankers (>187,1 per unit area and | Average Winters
o ! . 20152016,
m) within a defined number 1 min
. . . 20162017 CEDEX
. cell. (Standard | ships/ unit 5 min (Spain)
Fishing anTj sport | deviation, as well | area/ cell 15 min Summers P
vessels
as 90, 9.5 an@9 and season 2016, 2017
percentiles also
Passenger available)

High speed crfa

Special and port shipg

Other

Underwater noise

Underwater noise can be divided in two categories: continuous noise and impulsive noise. Continuous noise is
related to a low frequency noise generatetbstly by the marine traffic and cabe modelled from AIS data or
measured with hydrophones {situ. Impulsive noise corresponds to impulsive signals produced by seismic
prospection, underwater explosions and construction of coastal and offshore infrastructures.

In France, SHOM is in chargiethe GES assessment of MSFD Descriptor 11: noise disturbances of anthropic
origin (Le Courtois, 2017). In this context, its team created 0.25 degrees grids at the metropolitan scale of
impulsivesoundand continuousound

Number of days of impulsive riee in 2016Figure7);
Maximum sound level value (in dB) in the water colunim 2012 and 2016, for the frequencies 63 Hz
and 125 HZFigure8).

Impulsive noise data were collected directly from the dpér2 N& Yy R k 2NJ GKS adl dsSQa
integrated the impulsive emissions register called SIRENE (Stephan, 2016). As the grid produced does not match
GAGK GKS LINRP2SOGQa mMpQ INRRI | ¢2N)] 2 F hiRdtage: makiNdnOS & a A y 3
value, average value, median value and coefficient of variation. They aim to minimize the loss of information due
to switching to another grid.

Continuous noise data came from ambient noise models based on maritime traffic and envitahmen
parameters (bathyratry, sound speed profile andeabed composition), and were validated by hydrophone
measurements irsitu. The ambient noise was mdtel at 63 Hz and 125 Hz because of the predominance at
these frequencies of the noise of marine tiafbn any other source of noigacluding natural sounds) (Stkan,
2013). These grids required little data processing as they corresponded to the 15' grid of the project.
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SIMNORAT - Gulf of Biscay case study
Continuous low frequency anthropogenic noise at frequency 125 Hz in 2016
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grid)

On the other hand, the estimation of underwater noise in Spanish waters has been cautiedsed on the
assessment of maritime traffic density using AIS data (see2ar2. Navigatiop In this case, only ships sailing
with a speed over 1 knot have been considered as contributors to underwater noise. Veagelglso been
classified in several categories; in this sense, their different characteristics have been used in the model to assess

their different contribution to underwater noise.

. Aaol

For the purposes of estimating the noise level emitted by each boatR#wsDl method has been used. This

method is based orcataloguing5 classes of boats according to two parameters, length and speed. The

formulation is as follows:

Where

, AR

Q wvessel speed in knots;
1 : vessel length in feet;
AAE223pzTT E
A E (Isx 1,15) /3 643,0;

f23 6F0% AY

iKS

) - I
. A cpﬁ||§q crl T e AZEAI o8t

NI y3aS o6HyZIn

/E=-10 x log (10 1,06 x log(f) 14,34 + 103,32 x logR1,45) for (f <500 Hz).

f

a

omp ¢

ToX

® J. Ernest Breeding, Jr & Lisa A. Pflug. Research Ambient Noise Directionality (RANDI) 3.1. Physics Description.
Ocean Acoustics Branch, Acoustics Division. August 8, 1996

31



Calculations haveden conducted for two frequencies, 63 Hz and 125 Hz, as recommended by Dekeling
(2014).Table6 shows the corresponding categories and values.

Table6: Noise level per vessel for the frequencies 68 425 Hz

Frequency Fishing Passenger Cargos, Small Tankers, | Large Tankers,
(Hz)/ Type Vessels, dB Vessels, dB dB dB dB
63 133,974 172,414 163,925 159,871 164,918
125 124,536 161,895 153,530 149,883 154,398

For the purposes of obtaining such groupings apecific emission values, the characteristics of vessels sailing
in Spanish jurisdictional waters have been analysed, relating their average speeds to their lengths, and thereby
defining and characterising a small number of categories according tdahengentioned formula.

For the purposes of the underwater noise assessment, received sound levels (RL, Received Level) have been
estimated by subtracting losses by transmission from the source level (SL, Source Level) according to the

following expression:
RL = SIL = St15 log(R)

LY LN} OGAOST F2N) GKS OFftOdz I GA2y Ay G(GKS mMpQ INARI NE
emitted in each cell plus the contributions of noise emitted in neighbouring cells, taking into account the
correspanding transmission losses in each case. To assess the received sound in each cell due to the noise
emitted in that same cell, an average propagation distance according to its dimensions is assumed. For more
details on the methodology adopted for the estititm of underwater noise, sednnex V. Assessment of
underwater noise propagation. Theoretical considerations

Results are displayed on a map, which shows sound values emitted in each cell, but, above all, received levels
associated to average traffic densities. Defined stations, frequencies andfedetail of the calculation grid are
available for consultation.

Table7 synthesizethe main characteristics of underwater noise data available and used in the analysis.

Table7: List of underwater noisdata

Underwater : : Spatial Temporal
. Intensity parameter Unit per cell : : Data source
noise data resolution resolution
Impqlswe N.umber_ of da)_/s of number of days Year 2016
noise impulsive noise
Continuous Maximum saind level Shom (France)
noise value (in dB) in the wate 15 min Processed by
column per year and for decibels Years AFB
the frequencies 63 Hz 2012, 2016
and 125 Hz
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Continuous | Mean value of received Summer
noise sound levels (in dB) pe 1 min 2016
season for the decibels 5 min CEDEX (Spain
frequencies 63 Hz and 15min Winter
125H 201617
Litter

The spatial distribution of marine litter (macweaste and micreplastics) data usually come from visual
counting by boat or plane, collecting on beaches or stomach dissection of fish, cetaceales, and birds. In
most cases, variability of data sources and local scale of the studies preventsdalgaepresentation of waste
in the marine environment.

Floating macrewaste data used in this analysis confiem SAMM campaigns (air tracking ofettmarine
megafauna in France Metropolitan) of winter 202012 and summer 2012 organized bgLAGI®bservatory
(Pettex et al, 2014) and the Biological Studies Center of ChiZNRS. The items, having a size above 30
centimeters, were counted followinghé strip transect methodology (width strip of 200 meters at both sides of
the plane).The other types of litters were not used in this assessment due to a lack of knowledge and data
available to model them.

Those data weregre-processing by PLAGI®bsenatory to produce forecasting data considering sample
effort. This preprocessing is based on statistic model, generalized additive models (Hilbe, 2014), which models
non-linear relationship between marine litter data and explanatory variables. Six explgnatriables were
considered in this case: longitude, latitude, slope, distance from the coast, distance from the 200 meters isobaths
and distance from the nearest canyon. For each dataset (summer or winter in Northern Atlantic ocean or
Western Mediterraean sea), models with maximum of four variables are tested to fit the data. The models with
the best fitting are selected for the dataset forecasting. The two main hypotheses of this method are: all the
marine litter float on the water surface and the oligers detected all items in the two strips of 200 meters. The
major limits of this method come from the data collection: items with a size smaller than 30 centimeters could
not be observed, several subjects are recorded during a survey and marine litternwethe first priority, the
20aSNBAYy3 O2yRAGA2Yy A FINB y2i O2yaidlyid o6fA3IKGI 6AYRIXO
in winter and moves the marine litter in the swgirface of the water which reduces the detection from the
aircraft).

Density models were processed in order to calculatiaidy mean density of floating macravaste per season
that is the number of items per kméand to incorporate them in the 5, 10 and 15 minutes of degrees grids of the
project Figure9). Statistics were calculated to minimize the loss of information due to switching to a grid of less
resolution: maximum value, average value, median value and coefficient of variation value.
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Table8 synthesizethe main characteristics of macteaste data available and used in the analysis.

Table8: List of marine littedata

Marine litter Intensity parameter|  Unit per cell Spatl_al Tempqral Data source
data resolution resolution
PELAGIS
Floating daily mean density . 5 mip Winter 201t Observatory
macrowaste of floating macre items/km? 10 min 2012 (France)
waste per season 15 min Summer 2012| Processed by
AFB

2.3.Methodology for exposure risk analysis
2.3.1.Multi -activity mapping

A multiactivity mapdisplaysa qualitative and quantitative overview of the use of marine and coastal areas,
which is useful for marine planning. This sphtrepresentation presents sectors with potentially strong
interaction between the activities themselves and between the activities and the marine environment. Areas with
fewer constraints between activities and with the environment may alsdobalised It is important toremind
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that only two activities are takemto account in this analysis arthh not represent althe activities that generate
pressures, as some of them are located on land.

Two indicators are calculated from the activi@Bata for mgping human activities:

Index of multiactivity presence(IMA_optionl) corresponds to the number of activities present in each
cell over a defined period. The periods defined in BIBRATproject are winter and summer. The
diversity of datasetsloesnot allow to focus on one specific yeand only recent years (>2®) are
considered.

y -0 POETT p

Where: A presence/absence of the activity i [0/1]
ni number of activity sectors

Index of multiactivity intensity (IMA_option2) corresponds to thcumulative intenisies of each activity

in each cellFor this approach, the intensity data for each activity is normalized between 0 and 1 using a
log trandormation. This operation allow to uselarge diversity of units. To avoid the fact that the sum

of these intensities (IMA_option2) could be found in different value ranges, depending on the number of
activities present, the result is also normalized between 0 and 1.

)y - T DOETEC £

Where: A intensity of the activity
ni number of activity sectors
A log transformation and normalizing function to obtaivalue inthe range[0-1]

Descriptive data on human activities can then be used to map the pressaithsughsome pressures can be
mapped without repressting the activitiesat their origin,such asinderwater noise and marine litter.

2.3.2.Activities - Pressures - Species relation ship matrix

Intensity is the combined magnitude, frequency and duration of a pressure (La Riviéte2015). However,
in this aralysis just the magnitude is tak into account and it is assumed that just the location and intensity of
the activity can be used to estimate the location and intensity of the pressure. Furthermore, one activity can be
the source of multpressures and om pressure can be caused by several activities. In order to estimate the
theoretical link between activities and pressureshich can affect the marine megafauna, a theoretical
relationshipmatrix between the activities, pressures and species has beenlafmaeby consultingAFBexperts
on cetaceans and seabird¥dble9). The risk of exposure is also determined tfoe pressures directly assessed
ambient noise, impulsive noise and floating maeraste.

A confidence index for eachelationship describes the level of expertise involved in establishing the
relationship between the activity and pressure. Interpreting the confidence index will help ingdaé matrix by
identifying the relationships with insufficient expertise. Foathelationship matrix, the confidence index value
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was set at 3 because the experts were consulted only one time. The matrix lists all pressures created by human
activities and the theoretical exposure risk of each specigs.dtqualitative assessmenétause the value of the
exposure risks calculated later. Using this list, the descriptive data on activities needed to map each pressure can
be identified.

Table9: Relatiorshipmatrix between activities listed in table 1 and pseses. Relationship 0: no exposure risk, 1:
low exposure risk, 2: significant exposure risk, NA: unknown interaction. Confidence index (1): insufficient, (2):
low, (3): medium, (4): high, (5): very high, (NA): not assessed

E g g 5 o
[ @ S e = © 2 = = 3
_ s | |Es| & | s | 2|5 |2 |2|35/|¢%]|s3
Resultant =] £ 5o E c = Z & 5 2 =] 2
Human activity pressure & - P i = - & = - & = -
Ambient noise
{low frequency | NA(NA) | NA(NA) | 1(3) 2(3) 2(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3)
~100 Hz)
Pressure directly assessed Impulsive noise
(2150 db) 2(3) 2(3) 2(3) 23) | NANAY| 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3)
FbaTagszam 23) 1(3) 1(3) 1(3) 2(3) | NA(NA) | NA(NA) | NA(NA) | NA(NA) | NA[NA} | NAINA} | NA[NA]
Fishing: nets Bycatch 0(3) 1(3) 13) 2(3) 0(3) 2(3) 0(3) 0(3) 0(3) 13) 2(3) 0(3)
Fishing: Surrounding nets Bycatch 0(3) 1(3) 1(3) 0(3) 0(3) 2(3) 1(3) MNA[NA) 1(3) 1(3) 1(3) 0(3)
Fishing: pelagic trawls Bycatch 0(3) 2(3) 1(3) 0(3) 0(3) 1{3) 1{3) 1(3) 1(3) 1(3) 2(3) 1(3)
Fishing : bottom trawls Bycatch 1(1) 1(1) 1(1) 1(1) 0(3) 0{3) 0{3) 0(3) 0(3) 0(3) 0(3) 0(3)
Fishing : seines Bycatch 1(1} 1(1} 1(1) 1(1) 0(3) 0{3) 0{3) 0(3) 0(3) 0(3) 0(3) 0(3)
; - ) Collision 1(3) 0(3) 1(3) 0(3) 2(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3)
Marine traffic: passenger ships Disturbance 13) | o3 | 1(3) | 0@3) | 0(3) | NA(NA) | NA(NA) | NA(NA] | NA(NA] | NA(NA) | NA(NA) | NA(NA)
) — ) Collision NA(NA) | 0(3) 0(3) 0(3) 2(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3)
e Eire Ege el e e 0(3) 0(3) 0(3) 0(3) 0(3) | nA(nA) | Na(NA) | NA(NA) | NA(NA) | NAINA) | NA(NA) | NA[NA)
) N ] Collision 1(3) 0(3) 1(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3)
Marine traffic: pleasure craftand SV | Disturbance u3) | o3 [ 1@ [ o@) [ o0(3) | NANA)| NA(NA) [ NA(NA] | NA(NA] | NA(NA) | NA(NA) | NA(NA)
) o Collision 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3)
e Wi (i is Disturbance 0(3) 0(3) 0(3) 0(3) 0(3) | NA(NA) | NA(NA) | NA(NA) | NA[NA) | NA(NA) | NA[NA) | NA[NA)
) L Collision NA(NA) | NA(NA) | NA[NA) | NA[NA) | NA(NA) | 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3)
i i R g e sdlanis Disturbance NA(NA) | NA(NA) | NA(NA) | NA[NA) | NA(NA) | NA(NA) | NA(NA) | NA(NA) | NA(NA) | NA(NA) | NA(NA) | NA[NA)
) o Collision NA(NA) | 0[3) 0(3) 0(3) 1(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3)
DL e el Disturbance 0(3) 03 | 03 0(3) 0(3) | NA(NA) | NA(NA) | NA(NA) | NA(NA] | NA[NA)} | NA(NA) | NA[NA]
) N ) Collision 0(3) 0(3) 0(3) 0(3) 1(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3)
M T i il Disturbance 0(3) 0(3) 0(3) 0(3) 0(3) | NA(NA] | NA(NA) | NA(NA) | NA(NA] | NA[NA) | NA[NA] | NA(NA]

As said before, somaescriptive data on pressures are already available without needed to oBeitées data
and relationshipmatrix; it is the case for underwater noise and marine litter.

2.3.3.Single pressure and multi -pressure mapping
Single pressure index (SPI)

The location and intensitof each pressure come from the descriptive data on pressures or activities. In this
analysis, the influence zone of the pressure and its persistency atgertakeninto account. Like the intensity of
the activities, the intensity of pressures is intatgd into the grid.

In most cases, pressures are generated by several activities on land or at sea. Pressure intensity can therefore
be estimated by calculating the sum of the activifyressure pairings intensities. The methodological challenge of
this alculation step is to assess the respective contribution of each actiiisessure pairing to pressure
intensity. For example, the navigation of cargo ships and tankers generates a greater collision pressure than the
navigation of pleasure crafts. To obge this methodological issue, a frame of reference needs to be developed to
compare the intensity of the pressure generated by @ftevents caused by anthropogenic practices on a unit of
area. Until additional work is carried out by experts to compémghis lack of knowledge, this project uses the
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assumption that activities make an identical contribution to the pressure if they generate it. The equation to
calculate the intensity of pressure j can therefore be written as follows:

OE 9 I E

Where: Pj intensity of pressure j
9 contribution of activity i to pressure |
Determined from the relational matrix:
- if activity i generates the pressure p. =1
- if activity i does not generate the pressure: =0
I E intensity of activity i, normalized between 0 and 1

According to the number of activitiethat generate each pressure, the intensities of each pressure can be
expressedin different value ranges. For example, a pressure generated by 5 ae8viiiasan intensity value
between 0 and 5 whereas a pressure generated by only one activitgrhisensity value between 0 and 1. To
correct this bias, the intensity pressure Pj is normalized to always have a value between 0 and 1. This value
correspondgo the single pressure index.

SPI#ZE O0E
Where: SPI index of single pressure j
Pj intensity of pressure j
fE log transformation and normalizing function to obtain value if1]O

Concomitant pressures index (CPI)

Two indicators are caltated from the pressures data for mapping the concomitant pressures:
Index of multipressure presencéPIl_optionl) corresponds to theumber d pressures present in each
cell over a defined period. The periods defined in BIBRATproject are winter and smmer. The
diversity of datasetgloesnot allow focusing on one specific yeand only recent years (>219) are

considered;
#0H)PDOET T mE
Where: Pj presence/absence of the pressure j [0/1]
ni number of pressures types

Index of multipresaire intensity (CPIl_option2) corresponds to the cumulative intensities of each
pressure in eachell. For this approach, the intensity data for each pressure is normalized between 0 and
1 using a log transformation. To avoid the fact that the sum of thetmsities (CPI_option2) could be
found in different value ranges, depending on the number of pressures present, the result is also
normalized between 0 and 1.
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#0) DOET E¢ A O0E
Where: Pj intensity of the pressure j
ni number d pressure types

FE log transformation and normalizing function to obtain value ifl]O

2.3.4.Risk of exposure mapping
Exposure risk to a single pressure (REX)

The first step in calculating the exposure risk to concomitant pressures involves assessrgosure risk of
a species to each pressure. Exposure risk of one species of cetaceans or seabirds to a single pressure is calculated
from normalized intensities of pressures and normalized density of the species studied.

2 %8=% x0E

Where: 0 E normalized intensity of the pressure j
% normalized density of the species studied

Exposure risk to concomitant pressures (REXC)

The next step to obtain the exposure risk of the species to concomitant pressures is to suxpdisere risks
to each pressure. This index is also normalized between 0 and 1.

2 %8 #/E 2 %8

Where: 2 %8 normalized exposure risk to pressure j
FE log transformation and normalizing function to obtain value ifl]O

2.3.5. Assessment of the results quality

The quality of data sets used in this methodology is variable and qualified thanks to a quality index attributed
to each dataset. Furthermore, the assessment of the exposure risk is based on approximations and theoretical
working assumptions. These drawbacks are an integral part of this type of analysis and should not be avoided,
especially if we wish to better identify the daté dubiousquality and / or the working assumptions that must be
redefined. The evaluation of the quigliof the results will provide an estimation of the confidence that can be
placed in the results and will guide the work needed to advance the overall quality of the analysis and will support
requirements for data acquisition and/or additional scientifipertise.

Calculating confidence index (CI) of the exposure risk to concomitant pressures takes into account the data
quality, the CI attributed to each pressuspecies pairings and the predominance of activities in eath For
example, the calculatiogives more importance to the quality index of the activity predominant in aed. The
different steps and indexes calculated in this analysis to assess the quality of the results are presented in this part.
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Step 1 : calculation of confidence index for each pressure ICpj

For each celleach pressur@jwill be associated to two indexes between 0 and 1:

Confidence index of the theoretical relations activitiggessuresspecies associated to Pj (ICRT_AP_Pj)
It is based on the confidence indexes of the liak$ivitiespressuresspecies (IndConf;§ which were
weighted by the intensity of the different activities (Ai). For example, if onbyawstivity is present in the
cell, this index will only depend of the confidence index of the links between thisitgcand the
pressure Pj. If no activity is present in tbell, the index will have the maximum value. In fact, if the
activities are not present, the links activitipsessures will not have incidence on the final result.

B! z) T A#g 1.
A zBI#@EﬁE!
) # 21400 E veB:
PEE! m

Tt

Quality index of the activity data associated to Pj (ICQ_AP_P))

It is based on the quality indexes of the activities data,;(l@hich were weighted by the links between
the activities Ai and thenessure Pj (gg). If the pressure depends on only one activity, then the index
will only depends on the IndCqpfalue. If the pressure does not depend on any activities used in the
demonstrator, then the activities data will not have an iraide on he final result the index value is 1
(maximal value) in this case.

-B)1lzg,
) #1Q0E _ B9y

pPEEQg, T

EAg, ™

From these two indexes, a confidence index for the pressure pj¢#D be calculated:
Y ) #1100 E) # 21400 E
Step 2 : Calculation of confidence index of the exposure risk to eah pressure IC_REX_ Pk

The Cl in the pressure Pj (ICpj) and the quality index of the species datai{lQe used to calculate the ClI of
the exposure risk to each pressure Pj (IC_REX_Pj). Three cases can be distinguished:

- Ifthe density of the speciesthecellA & SljdzZ- £ G2 T SNB 69 I' no odzi yz2d
0), then the exposure risk is null. In that case, it considered that the confidence index of the exposure
risk to the pressure j (IC_REX_Pj) only depends on the quality index okttiesgata (1Q);

- Conversely if the intensity of the pressure j in tadlis equal to zero (Pj = 0) but not the density of the
aLISOASE 609 r nux (KSY (KS SELR&dZNE NRA]l A& ydzZ f & L
the confidence inde in the pressure Pj (ICpj);

- Finally, in the other two cases (either the density and the pressure are equal to zero or they are different
from zero) the value of the exposure risk depend both on E and Pj. In that case, it considered that
IC_REX_Pj depends IQand ICpj.
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Step 3: calculation of confidence index of the exposure risk to concomitant pressures ICrexc

The CI of the exposure risk to concomitant pressures (ICrezalcislated from the confidence indexes of the
exposure risk to each pressure (IC_REX Pj). This index expresses the confidence that can be afforded to the
exposure risk in theellconsidered. Here there are also two cases to consider:

- If the sum of REXCigj equal to zero, then the exposure risk to concomitant pressure otdiés equal
to zero and ICrexc depends on all IC_REX_Pj in the same way and will be calculated as an average of
REXCpj;

- If REXCpj is positive, a greater importance will be doneed@ REX_Pj of the most important REXCpj in
the calculation of ICrexc. Thus an average of the IC_REX_ Pj weighted by the REXCpj value will be
calculated.

B rFE A
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b Holtd rth
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3. RESULTS

To illustrate the case study, simulations of exposure risk for one cetagreap ofspeciesand one group of
seabirds are presented in this repoithe other simulations are listeid Annex Viand stored in the document
"Map collection" (without commers).

The first simulation is based on French data and compares summer and winter exposure risk to concomitant
pressures of little delphininagshortbeaked common dolphin and striped dolphin)

The second simulation concertise group of seabirdgreat grey gull{European herring gull and yellew
legged gull)using a mix of Spanish and French data(Tablel10). These speciewere chosen due to their high
number of individuals (in comparison with the other marine megafauna data) and the overlay with anthropogenic
activities and pressures.

Table10: Source of data used fdvoth simulations (Sim. = sination, FRA = French data, SPA= Spanish data,
Mixed = mixed Spanish and French data)

Theme Data type Data Sim. n°1 Sim. n°2
Activity Fishing Nets FRA Mixed
Surrounding nets FRA Mixed
Pelagic traus FRA FRA
Bottom trawk FRA Mixed
Seines FRA FRA
Marine traffic Passenger FRA SPA
Cargo FRA SPA
Tanker FRA SPA
High Speed Craft FRA SPA
Pleasure craft and dive FRA -
Fishing FRA -
Specific (Military Ops and Dredge FRA -
Specific (Law Enforce, Adpibllution, FRA SPA
Port Tender, PilgtEtc.)
Fishing, pleasure craft, dive and - SPA
specific (military ops and dredger
Other FRA SPA
Pressure Continuous (125 hertz) FRA SPA
Underwater nolse Impulsive FRA not available
Marine litter Floating macrewaste FRA FRA
Ecologéal Cetaceans Little delphininae FRA FRA
component Seabirds Great grey gulls FRA FRA

SeeAnnex II: Detall of fishing categories more details on fishing categories.
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3.1. Simulation n°l: Summer and winter
pressures of little delph ininae (French datasets)

3.1.1. Activities - Pressures - Species relation ship matrix

exposure risk to concomitant

Activities and pressures taken into account in this analysis were selected with regard to their effect on the

species considered, thanks to expert judgméhable11). Pressures consideredffectinglittle delphininae are
bycatch, floating macravaste, continuous and impulsive underwater noise

For this analysisyMSdata were used to calculate pressures of collision sisdial disturbancereated by

fishing vessels in placd AIS data of fishing boats, which can be incomplete as the AIS device is not mandatory
for all fishing boats.

Tablell: Activitiespressures relationshipmatrix of common bottlenose dolphin

Activity Activity type Pressure Little delphininae
Bycatch sensitive
Nets Collision not sensitive
Visual disturbance not sensitive
Bycatch sensitive
Surrounding nets Collision not sensitive
Visual disturbance not sensitive
Bycatch sensitive
Fishing Pelagic travd Collision not sensitive
Visual disturbance not sensitive
Bycatch sensitive
Bottom trawls Collision not sensitive
Visual disturbance not sensitive
Bycatch sensitive
Seines Collision not sensitive
Visual disturbance not sensitve
Collision not sensitive
Passenger - - —
Visual disturbance not sensitive
Collision not sensitive
Cargo - - =
Visual disturbance not sensitive
Tank Collision not sensitive
i anker
M""”T‘e Visual disturbance not sensitive
traffic
) Collision unknown
High Speed Craft - -
Visual disturbance unknown
) Collision not sensitive
Pleasure craft and dive - - =
Visual disturbance not sensitive
Specificifilitary ops anddredger) Collision not sensitive
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Visual disturbance

not sensitive

Specificlaw enforce, specialcraft,

Collision

not sensitive

medical trans, antpollution, tug,
SAR, Port tender, local vessel a
pilot vessel

Visual disturbance

not sensitive

Collision

not sensitive

Other

Visual disturbance

not sensitive

Continuous underwater noist sensitive
Impulsive underwater noise sensitive
Floating macreplastic sensitive

3.1.2. Species habitat model

SIMNORAT - Gulf of Biscay case study

Predicted habitat models of little delphininae (short-beaked common dolphin and striped dolphin) -

EDITED THE : 2018 / 12/ 06
- French data

isobaths - EMODNET 2016; countries - FAO; cities - FAO; rivers - ESRI.

Data sources: SIMNORAT area - SIMNORAT project; grid (15 minutes of degrees) - Carpediem project (AFB); density of the species - Pelagis Observatory; EEZ - SHOM, IEO;
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FigurelO: Predicted habitat model of little delphininae (shdmtaked common dolphin and striped dolphin)
Bay of Bisayin winter 20112012 and summer 2012

The shortbeaked common dolphin and the striped dolphiiassified asi f A (G G f S

abundant cetaceans in the region but their distribution is seasonally contrgbigdre10) (Pettexet al., 2014)
Shortbeaked dolphins are dominant on the continental shelf whereas striped dolphinsatiner located in
offshore watersIn summer little delphininae are more frequently observed in offshore waters, alongstbpe
with up to 20 individuals on average per d8omeindividuals arealsopresenton the continental shelfafter the

isobaths of-50 m. In winter, they ardess andconcentrated on theFrench widecontinental shelf between

RSt LIKAYAY!I
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isobaths-50 m and-200 m As data cam from a unique aerial survey campaign realized in 20012, the
assessment has to be interpreted with caution.
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3.1.3. Human activities: multi -activit y mapping

SIMNORAT - Gulf of Biscay case study
Number of activities - Simulation with French data
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SIMNORAT - Gulf of Biscay case study
Multi-activities intensity - Simulation with French data

EDITED THE : 2018 / 12/ 05

Data sources: SIMNORAT area - SIMNORAT project; Grid (15 minutes of degrees) - Carpediem project (AFB); EEZ - SHOM, IEO; Countries - FAO; Cities - FAO; River - ESRI.
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Figure 12: Multi-activity intensity @mulation with French datsetg

In this analys, the activities considered are fishing and navigation. For both seasons, there are more activities

(Figurell) and ahigher multiactivity intensity index Figure 12) on the Frencltontinental shelf and particularly

near thecoast thanin offshore waters and on th Spanistside.Indeed, fishing and navigation arather coastal

activities anddatasets useanly correspondto French fishing boatand navigation data received by French AIS

stations.Moreover, tere are overall more diwities during summer. Fdrvoth seasos, the multi-activity intensity

indexis concentated on the continental shelf.

3.1.4. Concomitant pressures: m ulti -pressure mapping

According tothe activitiespressures relationship matrix, little delphininae risk to be exposed to 4 pressures:

bycatch, floating macravaste, impulsive and continuous undengatnoise.
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SIMNORAT - Gulf of Biscay case study
Number of pressures which can interact with little delphininae - Simulation with French data
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SIMNORAT - Gulf of Biscay case study
Intensity of multi-pressures which can interact with little delphininae - Simulation with French data

EDITED THE : 2018 / 12/ 05

Summer -s:o' = e Nantes 00’ Winter _510, P % Nantes o
FRANC FRANCE
e La Rochelle e La Rochelle
----------- @ S /]
- 45°0’ il i
" L]
Bordeaux Bordeaux
"\.ﬁf\" { w: {
\S\r J § \j" By I d
e’ \=-. A 7 AR
Santander~¥e eRACIEHIZ A e o o 'Biar.ritz
SPAIN Bilboa San§a‘bzlstlaQ\ 00%1_ SPAIN Bilboa . San Sébastian | o
1 Q \l Iy et 1 Q 1 i <] 3‘1—

Gulf of Biscay case study
Area

Maritime boundaries
------- EEZ

Multi-pressures intensity (no unit)
Jenks optimization method on summer data

0.00

0.00 - 0.04
0.04-0.34
0.34-0.54
0.54-0.75
0.75 - 1.00

| [

Data sources: SIMNORAT area - SIMNORAT project; Grid (15 minutes of degrees) - Carpediem project (AFB); EEZ - SHOM, IEO; Countries - FAO; Cities - FAO; River - ESRI.

Warning : This map is designed to
illustrate the analysis and working
methodology  under  SIMNORAT
project. Any use of this work for the
management of the territory studied
would be incomplete and misplaced.

System of coordinates :
WGS84/world Mercartor - EPSG 4326

® SIMNORAT

Figurel4: Intensity of multipressurethat can interact with little delphininaesimulation with French datsety

Pressures arenainly observed on the Frenchide due to lack of input datanothe Spanish sidezor both
seasonsthe continental shelflisplaysthe greatest number of cumulative pressurdésgurel3). Cellsconcerned

by 4 pressures include the pressure of impulsive underwater noise.

Thehigh multipressure intensity values amoncertrated on the continental sheffFigurel4). Maximal values
(0,75- 1) are located at the southast of the case study and continental shelf in front of La RocHelis.
principally explaied by the bycatch pressure.

3.1.5. Risk of exposure map ping

The maps of the exposure risk of these cetaceansitgle pressureare displayed belowbycatch, floating
macrowaste, impulsive and continuous underwater noise
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Exposure risk to a single pressure

SIMNORAT - Gulf of Biscay case study EDITED THE : 2018 /12/ 12
Exposure risk of little delphininae to impulsive underwater noise - Simulation with French data
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Figurel5: Exposure risk to impulsive underwater nogddittle delphininae(simulation with Frenle datasets

Impulsive underwater noisdata donot cover all the case studgrea particularly in Spanish waterfew cells
on the continental shelfTherefore few little delphininae are concerned tan exposure risk tahe impulsive
underwater noise presure: onlyin the southeasern areaof the case study and between Ré and Oléron islands
(Figurelb). As impulsive noise data result from the summing up of days over the gi#frence of exposure risk
values betveen winter and summer is explaid by the density of little delphininae. Moreover, ortlye French
database of impulsive sound emissiastaken into account;therefore, the assessment has to be interpreted
with caution.
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SIMNORAT - Gulf of Biscay case study

EDITED THE : 2018 / 12/ 12

Exposure risk of little delphininae to continuous underwater noise - Simulation with French data
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Figurel6: Exposure risk to continuous underwater noigdittle delphininag(simulation with French datasets)

Asin the case ofimpulsive noise, continuous underwater noise data just concern the FrBomhmomic and

ExclusiveZone (Figurel16). Moreover,data are made up bgnnual averagg so the difference between winter
and summer is expla@d by thedensity of little delphininaeln this way, the greatest exposure risk to continuous
noise seems more important at the level of thentioental slope in summer and on the continental shelf in

winter.
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SIMNORAT - Gulf of Biscay case study EDITED THE : 2018 / 12/ 12
Exposure risk of little delphininae to floating macro-waste - Simulation with French data
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Figurel7: Exposure risk to floating macwmasteof little delphininae(simulation with French datasets)

Exposure risk of little delphininae to floating maewmage is spatially differentdepending on the season
(Figurel?). In summer, the greatest risk of exposwagpearsin the south of the Bay of Biscay whereas in winter
several clusters appear along the continental shelf and slope.



SIMNORAT - Gulf of Biscay case study EDITED THE : 2018 /12/ 12
Exposure risk of little delphininae to bycatch - Simulation with French data
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Figurel8: Exposure risk to bycatdif little delphininae(simulation with French datasets)

Little delphininae are more exposed to bycatch at the level of the continental shelf and slope and particularly
in winter where the highst risk values are concentrated in the northern half of the case s(kdyure 18).
Exposure risk seems to be existing exclusively on French side because of the lack of data of Spanish fishing boats.

52



Exposure risk to concomitant pressures (REXC)

SIMNORAT - Gulf of Biscay case study EDITED THE : 2018 /1205
Exposure risk to concomitant pressures of little delphininae - Simulation with French data
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Figurel9: Exposure risto multi-pressuref little delphininag(simulation with French datasets)

As for the majority of exposure maps to single pressutikee exposure risk to mulpressuresseems more
important in French waters du® the lack ofdata of activities and pressures on the Spanish dtifgufel9). Ths
is why the intensity is lovn Spanish waterdespitethe abundance oflolphins, especially in sumer. In French
waters, the exposure risis higher alonghe slope in summer and on the continental shelf dgrihe winter.In
summer this situation is explained by the important density of little delphininae and pressures along the slope. In
winter, important values of exposure risk values are due toighlindex of multipressures intensityand a
moderate abundance of dolphins on tlikeenchcontinental shelf.
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Confidence index of exposure risk to concomitant pressures

SIMNORAT - Gulf of Biscay case study

EDITED THE : 2018 / 12/ 05

Confidence index of exposure risk to concomitant pressures of little delphininae - Simulation with French data
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Figure20: Confidence index of exposure risk to mypltessures of little delphininae (simulation with French
datasets)

The confidence index is overall high on the whole as#0(e80 percent) for both season&ifure20).The
lowest valuesare explained by the quality index of the data or the confidence indexes of the actigesures
relationship matrix.

3.2. Simulation n°2: Summer and winter exposure risk to concomitant
pressures of great grey gulls (Spanish and French datasets)

3.2.1. Activities - Pressures - Species relation ship matrix

Activities and pressures taken into account in this analysis where selected with regard to their effect on the
species considered, thanks to expert judgment. Then, the activities and pressumseilered impacting great
grey gulls are identified in th€able12.

For this analysisVMSdata were used to calculate pressures of collision sisdal disturbancecreated by
fishing vessels in placd AlS data of fishing b&g which can be incomplete as the AlIS device is not mandatory
for all fishing boatsMoreover, impulsive underwater noise was not used as presgiue to lack of data in
Spanish waters
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Tablel2: Activifespressures relationship natrix of great grey gulls

Activity Activity type Pressure Great grey gulls
Bycatch not sensitive
Nets Collision not sensitive
Visual disturbance unknown
Bycatch sensitive
Surrounding nets Collision not sensitive
Visual disturbance unknown
Bycatch sensitive
Fishing Pelagic trawls Collision not sensitive
Visual disturbance unknown
Bycatch not sensitive
Bottom trawls Collision not sensitive
Visual disturbance unknown
Bycatch not sensitive
Seines Collision not sensitive
Visual disturbance unknown
Collision not sensitive
Passenger - -
Visual disturbance unknown
Collision not sensitive
Cargo - -
Visual disturbance unknown
Collision not sensitive
Tanker - -
Visual disturbance unknown
Hiah Speed Craft Colision not sensitive
: i eed Cra
Marine gh =p Visual disturbance unknown
traffic — —
Fishing, feasure crafs and specifig Collision not sensitive
(military ops and dredger) Visual disturbance unknown
Specific (law enforce, special cre Collision not sensitive
medical trans, antpollution, tug,
SAR, Pottender, local vessel an( Visual disturbance unknown
pilot vessel)
Collision not sensitive
Other - -
Visual disturbance unknown
Continuous underwater noisg not sensitive
Floating macreplastic unknown




3.2.2. Species model habitat

SIMNORAT - Gulf of Biscay case study

EDITED THE : 2018 / 12/ 06

Predicted habitat models of great grey gulls (european herring gull and yellow-legged gull) - French data

Data sources: SIMNORAT area - SIMNORAT project; grid (15 minutes of degrees) - Carpediem project (AFB); density of the species - Pelagis Observatory; EEZ - SHOM, IEO;

isobaths - EMODNET 2016; countries - FAQ; cities - FAO; rivers - ESRI.
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Figure21: Predicted habitat model agfreat grey gulls (Eopean herring gull and yellolegged gull)n Bay of
Biscay in winter 20:2012 andsummer2012

Distribution of geat grey gull§European herring gull and yellegged gull) does not vary from summer to
winter, except in density of individualess important in winteFigure21). In summer, great grey gulls remain

more close to rocky shorelines (direct link with coloniemdsociated with weak monthly maximum currents,

dynamic wates but mean altimetry equal to zero. €ee make uphe reasons why they avoid the Nouvelle
Aquitaine coast. In wintettheir distribution is mainly due to the distance to sandy coasts, with éepeace for
coastal areas where monthly maximum currents are low (Pedted., 2014).

Density of great grey gulls does not exceed one individual per day in average but their distribution is similar
between Spanish and French coa#s data came from anique aerial survey campaign realized in 2Q0D12,

the assessment has to be interpreted with caution.
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3.2.3. Human activities: multi -activit y mapping

1.1.1.

Multi -activity mapping

SIMNORAT - Gulf of Biscay case study
Number of activities - Simulation with Spanish and French data
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SIMNORAT - Gulf of Biscay case study

Multi-activities intensity - Simulation with Spanish and French data
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Figure23: Multi-activities intensity §mulation with Spanish and French datasets)

In this analysis, the activities considered are fishing and navigation. For both seasons, there are more activities

at the leve of the continental shelf and sloperigure 22). The higher mukactivity intensity values are
concentratednear the coast and thésobath-50m igure23). Indeed, fishing and navigation are more caast

activities Moreover, thereare slightly more activitieduring summer.

3.2.4.Concomitant pressures : multi -pressure mapping

According to activitiepressures relationship matrix, great grey gulls risk to be exposed to only 2 pressures:

bycatch, and floatig macrewaste.



SIMNORAT - Gulf of Biscay case study
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Figure24: Number of pressurethat can interact with great grey gullsifiulation with Spanish and French

datasets)
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SIMNORAT - Gulf of Biscay case study
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Figure25: Intensity of multipressureghat can interact with greagrey gulls §mulation with Spanish and French
datasets)

There are more cells recordingtwo pressures in summedistributed on almost all the case studyea,
whereas thg are concentrated on the continental shelf in wintgfigure24). This is due to more coastal fishing
activities in winter.The south ofthe Bay ofBiscayrecordshigher intensities especially in summer, due to the

litter distribution (Figure25).
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3.2.5. Risk of exposure mapping

Exposure risk to concomitant pressures (REXC)

Figure26: Exposure risk to muipressuref great grey gullésimulation withSpanish anérench datasets)

The exposure risk of great grey gulls to concomitant pressures is important omntieental shelf near the
Spanish and French cogfigure26). Itis the result of crossing high abundance of gulls and tighi-pressures
intensity. Thus, as the muliressure intensity, the exposure risksghtly more important at the south of the
Bay of Biscay, on the Spanish coast.
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