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1 SUMMARY

On 15th January 2020, TAPAS project partners and stakeholders attended the TAPAS project
closing conference at Scotland House in Brussels.

This document is Deliverable 9.7, the proceedings for the final TAPAS conference, hosted as part
of the EU H2020 TAPAS (Tools for Assessment and Planning of Aquaculture Sustainability) project.
The conference was held to give partners the opportunity to present the work that carried out
during the project, some of the technologies that were developed, and the applications of these
to European aquaculture. The Aquaculture toolbox was also explained and demonstrated.

The document includes and introduction to the conference, details of the venue and programme
and summaries of the presentations that were given at the conference. It also features pictures
of some of the presenting partners. The conference presentations were given by: Laurent Barille
(UN), Stefano Ciavatta (PML), Trine Dale (NIVA), Lynne Falconer (UOS), Pierre Gernez (UN), Hanne
Kaas (DHI), Arnaldo Marin (UM), Pauline O’'Donohoe (MI), Nikos Papandroulakis (HCMR), Andreu
Rico (IMDEA), Stefan Simis (PML), Trevor Telfer (UOS) and Manolis Tsapakis (HCMR). Malcolm
Beveridge and Paul Tett from the TAPAS project Advisory Board gave a key note talk presentation
and moderated open discussions, respectively.
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2 Introduction

2.1 Introduction to the Conference

TAPAS is a four-year EU Horizon 2020 collaborative research project, which began in March
2016. The TAPAS consortium is made up if 15 partner organisations including research
institutions, SMEs and regulators from across Europe. The project aims to promote and
consolidate the environmental sustainability of the European aquaculture.

Aquaculture is the fastest growing food production sector in the world. However, the EU self-
sufficiency in terms of seafood is low, with nearly 70% of the seafood consumed being
imported. To turn this situation, EU member states prepared national strategies for an
ambitious 25% growth by 2020. The TAPAS project will provide scientific research data about
aquaculture sectors in both marine and freshwater environments to sustainably support this
action.

The outcomes include the development of the Aquaculture Toolbox, a web-based tool to help
decrease the licensing time for new and existing developments, enhance the public image of
aquaculture and to gain a better understanding of the sustainability of aquaculture in the EU.

The sustainability of aguaculture must be ensured by applying a holistic view in developments
as well as in the management of existing facilities. This method is described in the aspects of
the ecosystem approach to aquaculture (EAA) saying that aquaculture activities should always
be within the carrying capacity of the ecosystem. The Toolbox includes modelling and
monitoring tools to investigate carrying capacity categories of freshwater and marine
aquaculture in terms of recent regulation, policies, and indicators of sustainability while
remaining focused on the most relevant problems of the aquaculture industry.

On 15th January 2020, project partners and stakeholders attended the TAPAS project closing
conference at Scotland House in Brussels. Here, the Aquaculture Toolbox was explained and
demonstrated, and partners presented the work they had completed using the tools identified
in the toolbox.

2.2 Venue, participants

The final TAPAS conference was held at Scotland House in Brussels, Belgium. The final
conference was held for stakeholders and partners. At the conference, partners were able to
present the work they had completed during the TAPAS project.

A total of 39 participants attended the final conference. The participant list consisted of
partners and stakeholders from research institutions, academia, SMEs, and aquaculture
industry.

2.3 Program

The opening session set TAPAS in the context of wider European Aquaculture. This session was
followed by a session all about the Toolbox, including a demonstration and an opportunity for
attendees to try it out. In the afternoon session partners exhibited the results of their studies
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and technological and model development. The session wrapped up in the late afternoon with
a presentation about the future implementation of the TAPAS project and a discussion.

3 Aquaculture Toolbox

3.1 Theory and reasoning behind the Aquaculture Toolbox

Trevor Telfer of the University of Stirling opened the conference with a welcome and introduction
to the TAPAS project, providing context of aquaculture in Europe and some of the licensing and
regulations in Scotland and Norway. The presentation went on to explain how current fragmented
approaches to licensing create additional challenges for the future of enhancing the
environmental sustainability of aquaculture, and how the aims and objectives of the TAPAS
project will help contribute to the sustainable growth of the European aquaculture sector. In a
brief breakdown of work packages, participants were also introduced to the case studies and
models used across Europe during the project.

Consultant, Malcolm Beveridge explained the need for aquaculture production to increase as part
of blue growth, in order to help meet the planet’s increasing demand for protein and nutrition.
His presentation also stressed the need for this growth to be managed so that it can be done
sustainably. Some of the key areas highlighted by Malcolm were alternative sources for
aquafeeds, implementing of the UN code of conduct for responsible fisheries and adoption of new
model technologies, such as cellular aquaculture.
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Scotland House

Brussels

Per capita fish supplies have doubled over the past half century. Much of this can be ascribed to
the recent, rapid expansion of aquaculture, which now accounts for half of all fish and shellfish
consumed. Aquaculture has the potential not only to address supply-demand gaps but also many
of the Sustainable Development Goals, including those on poverty, hunger, health, work, climate
and the aquatic environment.

This presentation focuses on aquaculture and food and nutrition security. However, it also
highlights that for aquaculture to fully realize its potential to meet the SDGs there must be a shift
away from the current prevailing narrative of the sector’s role in fish supplies.

The various sectors that comprise the Blue Economy have different associated costs and benefits.
Countries must consult widely and adopt a strategic multi-sector approach in order to determine
the role of the aquaculture sector within the Blue Economy. In some countries sectoral expansion
may be limited because essential resources, such as space, are to be preferentially allocated to
other sectors. Elsewhere, growth of aquaculture SMEs may be prioritised over that of
multinationals in order to generate greater local economic impact. In yet other parts of the world
growth of aquaculture may be guided to improving resilience to climate change or helping provide
food-based solutions to poverty and hunger.

With nearly 90% of wild fish stocks fully or overfished, it is widely believed that future growth in
supplies must come from aquaculture. However, new, disruptive ‘clean fish’ technologies are also
under rapid development. Three-D printing of fish produces contaminant free products that
require little land or water, no fishmeal or fish oil, pose no welfare issues and produce little in the
way of greenhouse gases.
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Pauline O’Donohoe from The Marine
Institute in Ireland presented policy
recommendations and the future of EU
policy for aquaculture, based on
bottlenecks that already exist in the
application process.

Following three phases of consultation
with industry, regulators and relevant
stakeholders the bottlenecks facing the
development and advancement of the
European Aquaculture industry were
identified through Work Package 2 of
the TAPAS project.

These bottlenecks included:

The time taken to determine a licence decision.

Poor communication with, within and between decision makers.

Negative perception of the industry.

Lack of political will to support or expand the aquaculture industry.

Costs involved in applying for a licence vary significantly across jurisdictions.

National and EU - legislation and regulatory frameworks are complex, both on an EU and
a national level.

The number of licences varies between jurisdictions in terms of licences, permits,
registrations, and other authorisations, which can be a significantly high number when
totalled.

The Term and Ownership of licence was found to be too short which makes planning,
investing and operating a business difficult.

Amending / Renewing licence - In many jurisdictions it is equivalent to a new application.
Policy - The need to implement national policies fully was highlighted.

Application Complexities - the number of licences required to operate is considered
excessive. Simplification of the administrative process is needed.

Incomplete Applications - incomplete applications and request for further information
and surveys during the process leads to time delays and increases the duration of the
process.

Decision making - the process is complex, with Multiple agencies/Multi-level governance
involved.

During consultation recommendations were drawn up to help alleviate these bottlenecks. As

follows:

Develop a modern electronic licensing system focused on the provision of:
o Formal timelines with real-time tracking.
o Accessible guidance and procedural information for all users.
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o Enhanced communication.

o Flexibility to support new and emerging technologies.
Provide clear guidance for quantifying impact and balancing risk, with accessible and
understandable tools to assist in quantification and risk assessment.
Develop and improve tools and environmental models, making them accessible to
industry and planners, to assist with site identification, site optimisation and carrying
capacity assessment.
Carry out real time, inexpensive, risk focused monitoring to assess the environmental
impacts and monitor for potential impacts.
Level the playing field for costs of applying for, and fees applied to, aquaculture licences,
particularly regarding environmental impact statement preparation.
Streamline aquaculture legislation by condensing the number of licences required to
operate (and synchronising validity periods); incorporating operational flexibility into the
legal framework and appropriate licence terms to support industry investment and
planning, facilitating research using trial licence models.
Harmonise the implementation of EU regulations by reducing the variation in
implementation including harmonising of procedure and requirements for EIS and EIA
incorporating reference to the benefits and costs of aquaculture within regulation.
Encourage the implementation of the National Plans and the amended EIA Directive
across jurisdictions to help simplify processes and administration.
Designate strategic national aquaculture zones as part of spatial plans where risk
assessments, capacity and impact studies are carried out on an ‘area’ approach in advance
of issuing licences, balancing considerations of economic growth and environmental
protection with cumulative impacts of development.
Develop local scale, producer lead, communication platforms to facilitate dispute
resolution between resource users, enhancing cooperation and developing a forum to
represent local producers on a broader regional scale to input into local planning.
Develop public communication platforms to make monitoring information publically
available, providing context, and to provide explanatory information about aquaculture
to the media and general public.

The Aquaculture Toolbox now contains relevant licensing and policy tools for applicants and

regulators to aid in the licensing process taking into considerations these recommendations.
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3.2 The Aquaculture Toolbox

Hanne Kaas from DHI AS in
Denmark, introduced the
reasoning  behind  the
Aquaculture Toolbox. The
toolbox is a  major
dissemination platform for
TAPAS tools which will
communicate the needs for

licensing of  European
aquaculture now and in the
future, give guidance on
best practice in regulation

and performance, provide
one-stop access to model and guidance tools to support aquaculture planning and
management, support the application by examples of use of model and guidance tools and
support the “conversation” between all stakeholders. She demonstrated how stakeholder
engagement throughout the TAPAS project has helped guide the content for the toolbox, with
the most frequently demanded tools being models and those used for spatial planning.

A Toolbox walk-through and demonstration was carried out by Lynne Falconer of the University
of Stirling.

TOOLBOX

The Toolbox

3.3 Application of models to shellfish production

Laurent Barille of the University of Nante, France presented information about how models can
be applied to shellfish production to map and model growth potential. GIS tools can be used for
site selection taking into consideration the current potential and climate-robustness of offshore
areas in order to map industry relevant indicators such as days until market weight, conflicts in
use of space, food availability and bathymetry. There is increasing demand and limitations for
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available space for shellfish cultivation, the models can be used to determine if offshore sites
are suitable for bivalve production.

A range of models for shellfish production have been developed and applied as part of the Tools
for Assessment and Planning of Aquaculture Sustainability (TAPAS) project (Falconer et al.
2016). They operate at both near-field (defined as the farm to regional water body scale) and
far-field (national water body to global scale) levels, for the planning and management of
sustainable aquaculture. All relevant models for European shellfish production integrate a
spatial dimension and combine organismal energy budget and ecosystem modelling, earth
observation and Geographic Information System (GIS). Their spatial resolutions vary from 20 m,
for Sentinel 2 observations of the tidal variability over oyster-farming areas (Gernez et al. 2017),
to 12 km, for pan-European approaches (Palmer et al. 2019a). Earth observation combined with
Dynamic Energy Budget (DEB) models were used to map industry relevant indicators (Palmer et
al. 2020). As the increase in and expansion of aquaculture and other human activities in the
nearshore coastal environment has resulted in limited available space, extending shellfish
production further offshore was considered for France, the UK, and Norway (Palmer et al.
2019b). Offshore shellfish production should be considered as a potential use via the
implementation of the 2014 Marine Spatial Planning (MSP) EU directive. Site selection to ensure
the feasibility and sustainability of aquaculture investments and activities was identified as a
crucial step (Barillé et al. 2020, Falconer et al. 2019). Large-scale zoning has been demonstrated
to highlight broad areas of interest, which can be targeted for more detailed or high-resolution
investigation for farm-scale siting (Palmer et al. 2019 b). GIS-based Spatial Multi Criteria
Evaluation (SMCE) showed that large areas are suitable for offshore shellfish aquaculture
despite other existing uses of the offshore coastal area. SMCE tools should be transferred to
stakeholders, and particularly to shellfish growers and representatives, to help them participate
and self-advocate in the ongoing MSP debate and implementation.

3.4 Satellite data and use in European aquaculture monitoring

Sites that are deemed suitable for aquaculture and where aquaculture is already taking place
can be monitored using satellite observation. Stefan Simis (Plymouth Marine Lab, UK) and
Stefano Ciavatta (Plymouth Marine Lab, UK) introduced the conference to the use of satellite
data in European aquaculture monitoring. There are challenges associated with using satellite
monitoring for aquatic environments because of the resolution required to resolve water colour
from land/cloud and atmosphere. Medium (300m) and high (10-100m) resolution satellite
images can be used to identify harmful algal blooms and provide early warning for fish farming
and aquaculture to help prevent losses. Satellite images can also be used to identify cages and
aquaculture farm structures and in conjunction with models in order to produce 3D products
for aquaculture site selection, monitoring and forecasting.

This presentation covered the major challenges and opportunities associated with satellite
observation in the near-coastal inland and inshore aquaculture domains. The advantages of
high resolution (land) sensors and medium resolution (ocean colour) sensors were discussed.
An overview of water quality remote sensing products (optical-biogeochemical water type
zones, chlorophyll-a, turbidity and harmful algal bloom occurrence) is provided, as well as
examples of data assimilation between remote sensing and biogeochemical modelling to reach
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3.5

3.6

3D assessment capabilities. The presentation focusses on the use of optical satellite data for
water quality retrieval, with additional examples of mapping aquaculture practises using radar
(fish cages), and marine pollution (floating debris and vegetation).

Does aquaculture provide ecosystem services?

Trine Dale from NIVA, Norway,
presented the ecosystem services
provided by aquaculture in
Europe. For extensive shellfish
aquaculture these include coastal
protection, nutrient removal,

improving water clarity, and
providing habitat and food. Her
talk explained that the ecosystem
services provided depend on the
type of aquaculture and the

characteristics of the ecosystem where it is located. Sustainability of Aquaculture and the
ecosystem services it provides can be improved by minimizing the negative tradeoffs. This can
be achieved by good site selection, species diversification and improving farm management and
operating practices.

Effective use of models for chemical regulation

Manolis Tsapakis (HCMR, Greece) discussed how Marine Antifoulant Models can be used to
predict the behaviour of antifoulants and aquaculture emissions in the water column and
sediment. These models have shown concentrations for both to be higher in the summer
months. This is thought to be because there is an increase in antifoulant use in the summer.
When compared to data from a Greek case study, the results of the model were validated.

This presentation gave a general overview on the use of veterinary medicines and other
potentially toxic substances (heavy metals, antifoulant, disinfectants) in European aquaculture,
and described the modelling tools available for assessing their environmental fate and
ecological risks. Moreover, the models developed and tested in the three TAPAS case-studies
were described. First, there was a general introduction to the hydrodynamic model developed
by PML to assess the risks of emamectin benzoate and diflubenzuron in salmon cages located
in Norwegian fjords. It is based on the Finite Volume Community Ocean Model (FVCOM) and
calculates surface water and sediment concentrations over large areas, enabling impact
assessments for several farms at the same time. Second, there was a general introduction to
the Spanish case study, where the MAMPEC model was applied to calculate exposure of Cu
leaching from antifouling paints in water and sediments from sea-bream and sea-bass farms.
Moreover, several monitoring campaigns were used to assess the capacity of biofilms to act as
indicators of farm pollution. Finally, the Greek case-study was presented. Similarly, to the
Spanish one, the main objective of Greek case study was to validate the MAMPEC model for the
chemical regulation of antifouling agents. The model was validated against in-situ data of Cu in
the water column and sediment from an Allocated Zone for Aquaculture (AZA) in the Vourlias
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Bay. The study shows that that during summer the predicted concentrations of total copper are
higher than during winter for the water column and sediment due to the lower flow velocity.
Thus, flow velocity is an important factor to reduce antifoulant wastes and their dispersion in
the environment both in the water column and sediment. According to the results of this study,
the model reproduces reasonably well the observed mean values and gradients for the
dissolved copper for each season separately and for the copper in sediment. Thus, the model
outputs could contribute to chemical risk assessment based on established threshold limits for
water and sediment.

3.7 Real-time monitoring and data collection for Aquaculture

Marnix Laanen (Water Insight, Netherlands) and Nikos Papandroulakis (HCMR, Greece)
presented examples of real-time monitoring and data collection technologies for aquaculture
operators that were developed within the TAPAS project. These in situ tools can assist daily
operations and long term modelling and reporting. Aquaculture Specific Profiler (ASP) are used
for vertical profiles of the water from the surface to the bottom of the fish farm. It can provide
data about the physical, ecological and chemical water quality with user configurable payload.
Meanwhile Autonomous Underwater Vehicles can monitor the integrity of cage material by
performing regular inspections of the cage material condition and transmitting alarms if
problems (such as tears in the net) are detected.

An optical sensor based observation system with solar panels and 3G connection, called a
WISPstation, can be used for ecological water quality measurements by recording radiance and
irradiance. It performs continuous and autonomous high-quality spectrometer measurements
for water quality which can be used by aquaculture farms and regulatory bodies to assist in
decision making.

At the end of the TAPAS project, it has been concluded that the development of an effective
AUV for aquaculture netting inspection is achievable and it has the potential to facilitate off-
shore aquaculture installations. High-frequency automated water quality monitoring with the
WISPstations can provide real time information to aquaculture farms and regulatory bodies to
assist with decision making. And finally, today’s technology advances can be effectively applied
to the Aquaculture Industry, to enhance production and decrease operational costs.

4 Implementing TAPAS recommendations and tools

The implementation of TAPAS recommendations and tools was covered by Trevor Telfer
(University of Stirling). The TAPAS project has several outcomes for exploitation including
recommendations and guidance for changes to aquaculture policy in Europe; individual tools,
models and methods for collecting data and information about aquaculture sites and the Toolbox
for European aquaculture, which provides decision support for both producers and regulators.
By utilizing these tools and recommendations, national level strategy and policies can be changed
and/or developed, contributing to new or existing legislation and license processes,

TAPAS
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administrative procedures can be simplified, and European aquaculture can benefit from growth

through the coordination of spatial planning.
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6 Final conference agenda

&
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; Tools for Assessment and Planning of Aquaculture
Sustainability : TAPAS (Grant No. 678396)

FS-11B-2015. Consolidating the environmental sustainability of
European aquaculture

FINAL TAPAS PROJECT CONFERENCE
Scotland House, Rond-point Robert Schuman 6, 1040 Bruxelles, Belgium

Wednesday 15 January 2020

Approximate
Title Presenters

time

09.00 Arrive and registration

09.30 Welcome and introduction to the project Trevor Telfer (University of Stirling, UK)

10.00 Food production and blue growth — the needs Malcolm Beveridge (Consultant)

10.30 Bottlenecks, policy recommendations and informing EU Pauline O'Donohoe (Marine Institute,
policy Ireland)

11.00 Coffee break

Aquaculture Toolbox

11.30 Theory and reasoning behind the Aquaculture Toolbox Hanne Kaas (DHI AS, Denmark)
12.00 The Aguaculture Toolbox Lynne Falconer (University of Stirling, UK)
12.30 Lunch - informal demonstration of the toolbox
13.30 Application of models to shellfish production Laurent Barille (University of Nante, France)
. 2 Stefan Simis (Plymouth Marine Lab, UK)
4 |
13.50 Satellite data and use in European aquaculture monitoring Stefano Ciavatta (Plymouth Marine Lab, UK)
14.10 Does aquaculture provide ecosystem services? Trine Dale (NIVA, Norway)
Andreu Rico (IMDEA, Spain)
14.30 Effective use of models for chemical regulation? Arnaldo Marin (University of Murcia, Spain)
Manolis Tsapakis (HCMR, Greece)
: . ; Marnix Laanen (Water Insight, Netherlands)
X B Il fi I
14.50 Real-time monitoring and data collection for aquaculture Nikos Papandroulakis (HCMR, Greece)
15.10 Coffee - networking

Tie up session a

nd discussion

15.40 Implementing TAPAS recommendations and tools Trevor Telfer (University of Stirling)
16.10 Discussion forum Paul Tett - (SAMS, UK) moderator
17.00 Close Trevor Telfer (University of Stirling, UK)
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7 Presentations

7.1 TAPAS Introduction

The TAPAS Project
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‘TAPAS’

Akerca-Wageningen UR (Metheriance)
R
—
) + nbarstd do Karten GFrasce] STIRLING
Tools for Assessment and Planning of Ptk o v o) &
. oge * Sosmt tvan Usiversity Phasgary) WEE, oo
Aquaculture Sustainability - et G s :
© Marine lukats froband] '| dea B

* NACKE - Castarn Esropeas Dangary}

" Aquacstters Stewardetlp Counct (US)

Giiine 1 NIV W B B oo

Ao Vtea ‘“ oﬁu . "NACEE, ) f TAPAS)
Aquaculture in Europe Background - Aquaculture in Europe

* EU aquaculture
produces 1.3 million
tonnes worth €4.4
billion

* EU aquaculture provides
jobs for 39 000 people

TAPAS)

Background - Aquaculture in Europe Examples of licensing

* One-stop-shoy with 3 time lmit of
* Trends overall: volume stable, but Ay retertnn ond o B3 28 st ey b 2 .,..:w:::::‘nm :

value slowly increasing?
* MAS of 780 tonnes/licence within regions
* But compare this to the Norwegian - < 1+8. Regions 10-13 have MAB of 845

aquaculture sector? e tonnes/licence due to reduced growth.
- Why? 2 * One kcence can be used to operate up to
. 4 farm sites; farms exceeding MAS can
* “Bottlenecks” to development . utilise up to six licences within one given
.. e - - - ) - farm site.
* Regulation, licensing and governance el R —

« Availabllity dependent on existing
of aguaculture S EmAE T —— production and disease impacts in a given

TAPAS) === TAPAS
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Examples licensing

* Five ities have to be i
contacted as part of the application

procedure.

* Processing time takes approx. 112 weeks.

* Rent is paid to the Crown Estate for a seabed !
lease.
* Currently under review
Gardan, 2028
R JR—
TAPAS) - ———

Examples of licensing

* Mainly shellfish. Fish key
for expansion

* Different concessions
(private or state owned
land/sea area)

= Large number of
consultees at each stage

= Only one new licence
granted in last 25 years

TAPAS)

Examples of licensing

* Large number of organisations
involved

« Different regulatory and social
economic factors taken into account

« Different ministry responsible for each
factor, e.g. often 5 or more permits l
required

'l'm )

Bottlenecks in licensing and regualtion?

Processing Time ter Uceacs Agpheation

I i
1.
: l N ..

[P —

I i
.,

Licensing and regulation:
* Variable practices
* Varying efficiencies
* Varying expertise
Approm Wemaer of Latant Loenies

!"l =
- Ill.-_

ot e TAPAS, 2017

/ CIPIISS LS

The Challenges for Aquaculture?

« Fragmented spproaches to aquaculture licensing and
regulation, together with kmited availability of suitable
areas, are a major barrier to future development and
expansion of the aquaculture sector.

* There is a need to support member states to establish
mare efficient nd to red
and time of lﬂmlng aquun'm farms.

* There is a need to ensure there are appropriate tools,
madeks and approaches available to predict and manitor
ervironmental impacts and also quantity ecosystem
services provided by aquaculture.

Aims and objectives - TAPAS

* Identify sustainability requirements and licensing
and identify costs
efficient licensing and regulatory practices.

* Identify the gap between the avadlability of and needs
for models, and decision and
critically analyse and refine existing tooks and

i i if needed.

* Assess the environmental services provided by
European aguaculture

* Strengthen management practices and develop an
Aguaculture Sustainability Toolbox for timely and cost-
and

* Thereis a need efficient
of aquaculture and enhance its image.
TAPAS) TAPAS)
What does the TAPAS offer? The TAPAS Project
i et o i *
B L T pe———— i
= rproeved st bal plarweeg b by perryg e by ored _‘_,-f e E
sy atl ity o g o 5
= Feproed e e el ook fon e el o e dlure _ e E
i el sl H"'u\.\_\_\‘ :.‘
’ ErEckien @ and el mEaas e \.\ Hm a
* Sgrica s ankasced raal Uree AL monnanng iebed to
Earh SMTIng 594 BEmina sy \\
|
TAPAS) TAPAS

TAPAS

' of g dlre Skl
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The TAPAS Project

Who is leading what?
© WL = Prapet masegeement (VOS]
wrz

- wes
wabvtances (A7)

W - Ecamstem Services nd Socetsl model (WVA)

- wes
WIS - ar Tkt Mosmis (PR )

WP - Memtaring snd Velkiaton (W)

- wes

WP - Dlmermination, Oure s and Lrplotation (ABT)

TAPAS

The TAPAS project

© Sostisl planning tochs
© Screening took lor regulation

© Best pracrice/ guidance
* Dt repositery
© (remples/demonsts stone

Case Studies

Production systems throughout Europe:
* Coastal shelifish (France, UK)

* Marine cages (ireland, Norway, Malta,
Greece, Spain)

* Freshwater cages (Ux)
* Freshwater ponds (Hungary)
* Recirculating systems (Denmark)

* Marine integrated multi-trophic
aquaculture (IMTA) (iretand, Malta)

* Eeed Into the WPs for data_and validation

TAPAS

The workpackages, data and tools

Stakeholder consultation process

TAPAS)

TAPAS

Environmental Risk Assessment

1z dove o rap€ msmsment tack anz
crenkty stendands for the ERA of
potarsialy tosic s batances

Ecosystem Services

1 iy e Bt T s vk O i g e
wrdon IS w¢ o 1 .
™
b
-—

™ So-alfs con be -d

adaad e

e
3 oot a0 WA
B L e pe—.

To sk bow 1he knawhecips g od boe e oemert of 15 wd 03
-l P o

TAPAS

——— ——=
-
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P -
- sewe -
™ R
s
gl o=
-
-

Near-field models

e anee
Lvauste casasd 3oy ard deveios rear-dekd P ~
rodch ‘or he purponm of souscoMere o

drvbspmvert vl reguleten w the B e
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T
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Far-field models

Improve existing approaches to
combine Earth Observation and
modelling

Develop additional indicators for
operational use

Provide relevant far-field models
and EO data to the other models
and the toolbox

TAPAS

Monitoring and validation

Establish methods for cuality cantrol of the targe data
streams produced by the automated measurement
stations

Develop methods to detect emerging problems with
water and sediment quality

Develop methods for using the upcoming Copernicus
Sentined-2 MSI

WISPsTation fwe)

TAPAS

Aquaculture Sustainability

TAPAS)

@  http://tapas-h2020.eu/
¥  @tapas_h2020

tapas.h2020EU/

SR T NA- N
e | odea B0 o 5N a .

——
NACEE
—

=

20/ 49

This project has received funding from the EU
H2020 research and innovation programme
under Grant Agreement No 678396




7.2 Aquatic Food Production and the Blue Economy

Per capita fish supplies have doubded over the past half
century, despite a doubling of the globad popuiation

Aguaculture produces more than half of 3l fish and
shellfish eaten

-
-
-
|.
-
.
.
.

The world faces huge challenges in the next decade ..

@ UsTANBLE S AL
' = e

will aguaculture be part of the solution . or a bamer?

Kope of ik

© e rgew L TR b0 e el A e
© e acxacduas & watsivathe vy %0 preduce Sood?

LA S AN MBI Wy

C T wman el v grasg deme ad ot deedin
S e dime il Ve Ve Py

* Conchalom . and some wap loraws

3 doam) o a1 ek, 4

Fish and shellfish, fisheries
and aquaculture

Global fishery and aquaculture value chain = $1 trillion;
60 million jobs

Byt e ghane sqeatidhee sepphes (1996 « 30 wllas tnrweey

F=h is part of a healthy diet .
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Nutrient dense fish ‘.. a special role in nutrition and health’* Fish is especially important in the diets of poor consumers

[® 100 Second rtemationsl (oderence or. Netrton

0t 00 N T

8 888583

... and can be especially important during the first 1000 days

The the intake n toddien,
Samhys Districs, Tamisle
7 Prosse P [T R T (™ Vesna &
Tedden (v age 14 00 Fortng .
= : m z : =) Is aguaculture a sustainable
SR T S T B way to produce food?

Inputs of energy, capital and labour used to convert Fish are highly efficient convertors of feed into flesh
resources into food, inevitably producing wastes

-

N

Environmental impacts are determined by species, system
and management

Aquaculture, food and
nutrition security

This project has received funding from the EU
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Aguaculture is changing the types of fish we eat Farmed fish is fattier than wild counterparts
‘ it ra— .
-
"1 s . s e
E:-r":':° R [
gi{® g
1. i
Obik khkEEERE ’"
et ki e,k
W st el sl Bukes B, dewerad bl prisge butes | mares ek by ek

11 000 iy O - i B B (200 1K sl P FaLMIXT

Eating more farmed fish may increase energy, protein
and fat intake ... but reduce micro-nutrient intake

Will aguaculture be able to
meet future demand?

M

Poverty and hunger are greatest in Africa and South Asia
% urdem ouritkad 20052007
- O
il FI. 3
1w
s
=z
% 1o
a
a
a4
2
% |
198T L9l 0T 2010 2000
. T L " e p— 1 Whownrey o archrmoarstensrr L%
W Hop v d—) T i o e e g 7
| Medmpled bgh nriaoarndomnd | L% P T

The world according to aquaculture ...but where's Africa? Fish consumption looks QK ... provided youw're not poor

i "33 = and live in the right part of the world

Actual (2001) and smulated (2838, M50} per cagita feed fish comdumplion

-
"
.
L]
[
L)
1 |I I ||| .
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Disease shocks could affect aquaculture growth

Climate change will have geopolitical and economic
repercussions, with consequences for food security

£

¢ L population growth is liady 10 put presiere
on fish marbets, luading 10 higher prices

* ‘. higher prices may decrease per capits food
b consumption @ world kel

aitheugh

* .. bgher prices shoukd vmulate increases in
productivity and effickency ..

aquaculture and the blue
economy

The EU Blue Economy is diverse ... but growing slowly

*  Cosstsl toursery fnbing; mineral, ol & gas
wxtraction; ports, & water
projecty; thptudting & repar; mantime
traraport

* Grow operating proft €243 bilkon, 2% higher
than n 2000

* Mandy UK, Spain, Garrmany, Frarce and Maly

*  I%of employment i in the Blue Zconomy

Aquaculture’s role in EU Blue Economy is small and
constrained ...

* 1.5 milbon 1; equivalent 1o 20% EU fsh preduction
*  Employs BS k people, J0% women

Ky s

* lack of maritime space

* competitivensss in globed markets

* heensing and administration

* impacts on the environment, incl wild fiuh

* lack of capital

... contributing to a €25 billion European seafood trade
deficit

... the Blue Economy is about more than just aquaculture

BLVE

ECONOMY

Ireland anticipates limited sectoral and seeks synergies
with other sectors

P
ey

A=

TAPA

3\.
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Norway aims to facilitate development and uptake of new
technologies to address key challenges

New technclogy debopment boeraes
ard groen boendesd

© offihore yaterra and semi-closed
and dosed wyatems

* Terrborial e - space

* Seslce and wallare

* Waates, sup. chemical wastens
* Dxapm

Conclusions — and
ways forward

‘—-——_‘

Aquaculture production may be able to fill the demand-
supply gap ... but sector growth needs guiding
glotaf oguaculture production

o

ewsnERERscEN
PERCENTAGL

aquafeeds

Fishmeal and fish oil supplies are declining ...
must come from alternative sources

Countries must use incentives to secure the economic,
social and environmental outcomes they want

Implementing the UN Code of Conduct for Responsible Fisheries
with respect to aquaculture helps ensure sustainability

Clobal Average Scores for specific regulations

/////:I/'/////// 4/

. mission: global leader in cellular

" e.g. BlueNalu ..
aquaculture

= Comistency of product supply
* Fewer external shocks (disease, dirmate, oic.]
* No blood vessely, no bones ..

Thank you

M

TAPAS

' of g dlre Skl
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7.3 Bottlenecks, Policy Recommendations and Informing EU Policy

TAPAS

15802020 Brusseis

Bottlenecks, Policy Recommendations
and Informing EU Policy

Pauline O'Donchoe, Marins Inctitute, Irekand
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TArAS =m

Recommendations

1. Dumalop & meadirn dectronic Boamding ivitem Foosind on the proviion of:
+ ot il el i s wilh ral-tirme racking.
+ Bevwiibke guidancs and procedurd islemmation e ol vk
+  Enbanced chmminleton.
+  Paxibility b Seppert fie and dmerging bchnolagie.

I Provide chear poidarecs for quantfyisg imgact end balesdng dil, with sccessisle and
wnderitandable beoki o asssl in geantification and risk akiecmenl
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Y el
TAPAS _.__-

Recommendations

5. Leval the playing field for eons of apelying for, and lees applied e, sguacubure Beemce,
larky i nigard 10 T d impact £

B, By the numbar of leences raguined 10 oparne
fand smchionking walidity pened]; ircorponting opwations] Tesdbliy inte ®e lagal
famiwerk nd dsproprisle leencs berms 16 suppon isdilry inelmist and plasning,
Recililating resiarch wiing teial leancs modidi.

7. Harrmoniia the implenemation of EU repalations By reducing the vasiation s implementatios
inchading harrmontiing of i aredl o EE ared BB g rafirinc i
U banafil and codti of Squatulues aithin rigelation.

Recommendations

9. Designate stratugic national squaculture renin ai part of spatisl plans whare i assessmens,
eapadity and impact Mudhn s carried oul o an St approadk B advancs of Beuing leaneas,

Ealncing consianations of econamic jrowth and F with
impacts of divlegmint.

V0 Devabep boval wabs, producer ki, semmusication platfarms e laiilale dhpule reoktion
Bulwisin nikcuncs uisri, snhanc and duwilaping @ forum o reprasent local

Ereduciri on & brasder rigienal s b2 input nlo logal plansing.
11 Devabop public commnication platler i 1o make monitoring slorsation peblically svailabls,
Eroviding eonliod, ind 18 provide w Msctual i bt I i

6. Communication Platform
7. Public Informathen Platform
8. Declslon Support

TAPAS

B, Encosrage e inplimentatien of the National Mani and $e amendid EA Direetiv aens mitia and geniral public.
jurisdiction m kel smplify processes and adminisration

TAPAS =Ml TAPAS =

The Toolbox The TAPAS Toolbox

1. Elicensing Edisaniing

2. One-stop-shop Eah j i e i L i waLemn,

3. Guidance These tools are relevant to Thet achrantagus would includa:

4. Review of Leglslatho - T visrw tha of i raal o

of Leg n applicants, declsion makers 3 : mﬂ‘““:w‘-ﬁ i 'I'"‘-Hmﬂl
5. The Aguaculture Licence and regulators. + o Wep-ahop Revwis poin U1 all guidelinss and guidacs mits sl

+ Diati rquirad by i iton makies in one steiibli ane.
+ Thea e lilation of conburrinl cofmuRation pirkdi

+ A defired werkllew and tracking wyem that tha ion of the
+ Tisds Ber il wilh s papirag and dite idimbification .
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The TAPAS Toolbox

Onu-Sos-ihop

T sl weith s coordingtisn Bdtwisin the applicant snd diniiion-mabing authesiti, i wdl o bt
dnion-supoan A,

The important Laks are te:

= Breside the Aguaculbure Licenes spplication fammi.

= Bt as e dok nnpomible agescy b eeordinate @l the sctorn in the regulatory process.
= Cartrdive all dements of the spplcation and coordinale the decsien-making procais.
Fuclitate eommunication with thi spplicant, Rabing on thitr behall with othir J pani facee
Prsdde appropriate peidince 1o the d 1= an sure Tha | &f this dubmi 'J :
Erra Torrmal Bmalite e adhived 18, =,
Procew appheaion few. 3

TAPAS =l

The TAPAS Toolbox
Guidance

Prosisions St ikould Ba sailitk 15 thi prokgective ssplicint should induda:

+ Dwtail of the waps irvelvd in application proces.

+ Dl of the combim b roguined, axpicted tmaline, icpected couting, the nafulisry sgineis
inwobid, and conteet infoemation for asssence theough the prociss.

Dortail ol W dochiion-manng process; (e i, rikslione and epicted limeskne.
Provision of all documints centrally svaillable ina single online poral.

Dt sibahwh oldirs no information such i

= infor rakrwant and gk

Aigulanory assn s inder rmaion and

Iniforrmatian an Turding.

Information on caners and training cpporiunities.

Iniformatian on Snatigic projct nd irstiments. i
Indusiry rgorns and production sunivie. - o

Cortact detais o aopuatsllure grovss. | L= ar
TAPAS =3

The TAPAS Toolbox
Rurvbaw of Lagilatien
M Stanes should:
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changus needad that will:
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a  Craate clarily and trins pacency in the consenling procaii.

a  Efreors it Labis on bodrd best prsction and iogernisngs from other jurtidictions.
= Emsumg the review provides dear, specific and actionable recommendations to allew for

raticaad, dirwed, tr el fcinl biggial trarmework dnd g ktem,
Producs a specific and limed ion plan for the from the
i,
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The TAPAS Toolbox

The Aguatulturs Litises

Tha aguatulbure ktsnde shosld:

D Firn T Sty el o e by Thal b parmitied

e thin beeatien within whidh the stheity is garmitind,

Dafirsa thee pariod for mhich an aguacusllure activity can B conduited

Dafirsa the revirm, amimdrrsant and owrahis pﬂuirﬂuﬂqm lisance.
O fors T g v i 6 within whick an activily 6 iltied, ¥ b g 1
armure compliance.

= Dwtad produclion guantfe

D i N k] ol BT activities.
Dt ok sl N2 hediding tha Beance.

TAPAS

The TAPAS Toolbox

A wllacting fonem lor communication at & local kvel, within and betwesn producers, and with
other resoues uars, should be laciliuted and suppered 1o allbw lor the desloprant and

eregreision of conman managamant pns.
Prowiding & forum far communicalion bebwaes prodetar:

=+ Alier for ellactive resouees planning and problem ssking.

+  Erhanow kocal devvlopmint in @ stroctursd miy.

< Al batlie ranagieent bdteien ke snd Bettr oilisalion of shared g
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+  Fiilitalic itation Bdtmisin -
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The TAPAS Toolbox

Confiict svakdance and nEoisson methos joes)

= Prowide for collective raprsantation of the secter in broader seabs planning and desslopmimt.

= Prowides an effective chammel for fieancing and Tunding, mainting local industry and serdos.

= Faclititis & betom-up and lop-déwn communication with raulilon, when B fenem can e
a5 an irarmediary.
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The TAPAS Toolbox
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The TAPAS Toolbox

Dedwon Suppor:
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your contribution to the TAPAS
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7.4 The Sustainability Toolbox

TAPAS

B
===

The
Aquaculture Sustainability Toolbox

TAPAS Conference 15/01/2020

g Moo - = 2535
Rooe e @0 ol W veE = W=

What do we want the toolbox to do?

Provide a platiorm supporting development of European Aquaculture
and reaching all stakeholders

* Communicats the needs for Scanaing of

Luropesn agusculture mow and In the tuture

* Giwe guidance on Beat practice i» repdation and
pericrmancs

* Provide coe-siop accews 10 model and guidance
tools to wiport aguecchure planning sna
rranage rment

* Sugport the apglcation by sxamples o wue of
motel ens gusdance tooh - case studies

* Support the “cormvenation™ between o
wtakeholders

TAPAS

The toolbox is a major dissemination portal for
TAPAS tools

more TAPAS products are presented on the TAPAS project website

The toolbox is more
- also including ex-TAPAS tools and knowledge

TAPAS ——

Design thinking approach

Programeming the 59 Teat todibax
tocko

TAPAS

I
E
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Framework, requirements, content Tools asked for

Categorised tood types, suggested from regulators

* Gather information about existing tools (ex-TAPAS
tools) —-
* Gather information about tools developed by TAPAS b L

' SPATIAL PLANNING
* Several consultations with different stakeholders to
clarify
* Bottlenecks for development of European aguaculture
* Requirements for bicensing
» 2 . . ’ = -

* Tools asked for by regulators and industry : —

TAPAS) =M | | s =Ml

Guidelines for development T veria 1)

* Make it web-based to allow
access from a wide audience
* ndustry, Regulaters, Pubilic

* By using a content management approach (CMS) we
are supporting easy updating/addition
* more information and tools may easily included in the

* Focus an beang intuitive and future
cazy to use « and the Toalbox can be adapted to specific owners
fcountries) / stakeholders
* Focus on licensing process “(3('
interactive tools [models) - < o«
guidance tool - examples by oV
cse studies ~
“osbses horra page -
" N ————
TAPAS) TAPAS — -
The process developing a website
Consultations on the
way with partners
and stakeholders
-.=.‘ .‘;.v-‘n.n
TAPAS =
-
L 5 ’—
¥ s
o —

Bl

L d
L el B g

TAPAS |
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7.5 Application of models to shellfish production

to shellfish production

Laurent Barillé, Stephanie Palmer, Pierre Gernez, Susan Kay,
Stefano Ciavatta, Kathrin Poser, Stefan Simis, Andrey Kurekin, ,

. Riccardo Torres, Phil Wallhead, Frank Kane, Lynne Falconer

UNIVERSITY of

STIRLING

Application of models API?\A;Q

., Background TAPAS)

Limited near-shore space & increasing demand: new sites are
needed for shellfish aquaculture

Impacts of climate change on shellfish aquaculture: current
sites may become unsuitable, and/or new sites may become

viable in the future

Challenging spatialized modelling for a wide range of
spatial scales from near-field (WP 5) to far-field (WP 6):

spatial resolution from 20 m to 12 km

This project has received funding from the EU
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SCOPE FOR GROWTH model TAPAS)

Seols fur Assessment snd Planring of Adquacutere Sustainabling

e
P e T SFG mode o ~
Y 5 o
U of ST, 0 .
TAPAS S o
wrn l
'
DeuvERARLE: 5.3 Combination of: WEATION | o L Tompmninas

« deterministic individual growth
models (bioenergetic model)

A ATION

« remote-sensing time-series

+ ecosystem model output

Geographical Information System
(GIS)

DYNAMIC ENERGY BUDGET model TAPAS) Ecosystem model: POLCOMS - ERSEM
: o o
==
= |
—
Ovrsean — — — mpleqa;RSREEMg‘;mal Seas Ecosystem
= -
Add-my-Pet : Ciavatts S. et al. 2018 JGR Ocean
Bioenergetic modeling & Earth-Observations TAPAS main bivalve species TAPAS
Suny

'e”‘r.n:-rsn:-:t G2 L m A
AR RN -

FERTAN

Chlorophyil-a /
SPM 3, ¢ !
Suspended Particulste Matter b S Blue mussel Pacific oyster
.h Simulation of growth and reproduction MytllUS edulis CraSSOStrea gigas
Y
e _.i
s Objectives AS) earshore potential for shellfish aquaculture
ul TAPAS’s Objecti TAPAS -~ N h tential for shellfish It

» Model & map growth potential
Coupling Earth Observation data with

> GIS tools for site selection ecophysiological model

» Consider current potential and climate-robustness MERIS full resolution (300 m) & Pacific
of offshore areas in European seas oyster DEB model

» Develop & map industry-relevant indicators

This project has received funding from the EU
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Case-study South Brittany

-
<

., DEB output into industry indicators

Spat pre-growing : time for Té6 to
reach 14 g, corresponding to T20-T25
spat

Tomat wognt (g1

Time for adults to grow to minimum
market weight (30 g)

Weight obtained for the main
December market

Flesh quality index
(regular, Fines, Spéciales)

Off-shore growth potential

(®) Days 1o resch 14g T25 trom Ape 1 T6

ab

Spat
i

b NE offshore site

e ) =]

Frr o & L T,

é BT, Fr - . L

B e - Usat of geographic informalion systams Tor dquaculiue amd
- 1" datice for dewe of spatial tocks

) - L Pk e [ e Lo Wil v ey B, Gy 8 Barm” sl yrvr © e

- i

e ke

& GIS spatfal multi-criteria evaluation has shown that
there was space available for bivalve off-shore cultivation @™ ,
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Pacific oyster off-shore growth indicators

Affordable for small companies TAPAS) il time staps, spatial resclinion 0.1° |
o T Spat pre-growing : time for T6
Manuscript Outals L spat (0.5 g in Apal) to reach 18
g. comesponding 1o T25 spat
Warwne s gt S MU 29 1he
Tede DOLOGOAL SOCO-LOONDMNC, AMD ADMNETRATAE OPPONTUMTES
AN CMALLENOE S TO RO AL TUSE OF PR OME FOM L
FREMC OVETER £ AN COMPANES Main restricsons:
Arscie rpom Movern > T o
food (>1 pg Chla L)
bathymetry (<200 m)
Hotspots: UK, the
. southwestern North
» Sea, and western Ahea'
. Conclusions TAPAS) .. Deliverables in open-access repository TAPAS )

Significant potential for off-shore shellfish aquaculture that
can be exploited by large companies (Arctic, western sahara,
South England) as well as smaller ones in near-shore
conditions

Earth Observat and model-derived
Added value of spatialized data: spatial variability of growth aguaculture indicators report
performancas at all spatial scale

Earth Observation time-series can have a significant
contribution for aquaculture (ESA SENTINEL 2 & 3)

et e oy < o P Lt

Tops Bbere

Remote Sensing lor Aquaculture

J— BN -

Exploitation of TAPAS program TAPAS)

Transfert of a Spatial Multi-Criteria Evaluation
tool for bivalve off-shore aquaculture in the
Région Pays de la Lofre (France)

-
-

)) PAYS DF LA LOIRS

') CONCHYLICULTURE  Shellfish farmers representatives

Strategic coastline documents for the Marine Spatial
Planning of the French Atlantic coast to be ready in 2021
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7.6 Satellite observation capabilities in European Aquaculture monitoring

TAPAS)

Satellite observation capabilities in
European aquaculture monitoring

Stefan Simis [PML]
and many others

v o B8 om--
an B e

NG

a8
L {(Q =

S W=

TAPAS)

Requirements and technical challenges

Most aguacuitisre take place in mland and snshore environments

* Mesium resciution senscrs (300m| matt sccurately fesdive mater codus (rem
neNrDy IACITIONG 80 BTSsRYeTe}

. wmmm[xbw@n}muwm , foras, rvers But soa't

" BAME CAZNTITC fatures

* Amospheric ComecTion near iang s 8 major technical issue introucing amaiguity
3 imterp o the satetie :

* Highy viriatie water constiuent comporition; there s 1% Tobe igentems
27 noteccesn watess

Satellite observation capability: opportunities

mmmnmdq«mmm!w
satelites, providing gua of water
mcﬂwuﬁmmbﬂucmm

R

Rapid development of cbsenation capabilities in four domains
Monitoring weter quality, early warning

Habitst mapping, site selection, long-term vartabliity snd trends
Monitoring of aquaculture practises
Model-chservation data sssimilation (trends and forecasts)

TAPAS

]
i
l

TAPAS)

Medium vs high resolution products

Sentinel-2 MSI (leunch 2016 vs Sentine-3 CLO) (leuncn 2017

FAg R wmein e

&

COMURTS Seer Macwees, et Sma VL

Medium vs high resolution products

Sertmei-2 MS 100m tapabiities developed Juring TAPAS

monitoring water quality

Garems 3y 2214 masn prras Tomeny o)
A ML AT TR W s AT e L
124G w1 Te HeTEes MENTES ¥ SA3A.

TAPAS

LOMONEL Sl Mo Aames, Befer B P

i
i
f

Medium vs high resolution preducts

Calidrating sigasizhms foe the Sertineid MSI [10-60m) sensoe

TAPAS)

Cwen Secver et e PVARE 0T

Medium vs high resolution products
A § g 'and nd oceen Colour seniar chiorophy kg retrieve

I et Vi w80 e L

i
i
i

TR ¢ E B
N T e
-]
¥ I I L
ey B =

|

water quality ke

TAPAS) T Ban Lovens Sowiee Sme SUL

Identifying coastal water types

Cpoucai water types [OWT) as precunar for bogeochemice! producn

* mghdovel Sertrutes
S T S
e tond
wadctoe

- el igneThe
scarton and "uary
saafieton
tdmmrg P mec
Tateewege
Pegrerta—ae
A g
atedy wid

© S e nbe
Pemdas® i Gamthy
ond map aneta wth
remale srang
e e
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Identifying coastal water types
Cptical water types {C\WT) as precursor for biogeochemical products

fzpresenls

ahay

water quality site selection

ScalimchS OLCI imegea from czeals!
Ip3ioma orownd The glote

TAPAS

Crecie Jen Lavecy, Stafan Sivie (FAAL)

Identifying coastal water types

A 15-yr optical water typology of European cosstal waters

water quality site selection
|

P e o
- a a e Ve S

Caazial azuacuiare pies Bvow Agh
@amlare terween comman spral
water types

Shaws righe:
Qi Ze Brurgreut 3t vigh-tide [4m) anz
Tiack high-tide (3ml, € marzar apact

T\P\S | S e Lovedwy

Sutar Semis ML

Identifying coastal water types

A 15-yr optical water typology of Europesn coastal water

water quality site selection

P
B ]

Crecie Jan Lzeecy
Soatss Simls (PML]

TAPAS

§ Carrying capacity for aquaculture site selection

3
™

-

Credit Pater Mikar Jantang s PULI

§

; Satellite monitering of HABs for aquaculture
g Reguirement: early warning for fish farming and aquaculture

CAatronavs semicwises 'n
Mares Sea 21 May 3003]

¥oretia mimani L
Negthuez szintviont v
Srgleh Cranrer (23 231 3003]

Ocean colour HAB discrimination

Cesem eslour azznza Mo=ug! rining Troining 3smpisa

Caater Nuraramaraias Szear zrzzeres

St o Surmpnas smeslel calen mavged o

TN gl

/ wnerresy
i

~ 1 Lol
TAPAS) = MEEEm

Crage Futer Wilec Avzewy Kurekin, Hap ey Seers-ting PML]

== LT ., -
TAPAS) = MBS cmx W

Crade Tutes Miler, Arcowy Kurekls, Kaytey Serzdleg (WL

7 werres
R

Ocean colour HAB discrimination

|ifish

Extending the HAB classifier to species sffecting =

Pasvaz-nitzens KA riek moze x Fozd Stardarss Agency cel szunts

early waming site selection

5,613,000 ecllafL 322,000 ccla/L

Satellite monitoring of HABs for aquaculture

sing higher resolution sstellite observations

VIRS 1km resolution

Sentinel-2 OLCI 300m resoiution
-
i :

early waming site selection

————
Chicroghyil-a czmpaaks 27 Peb. 1o 03 Mare. 2013

L el

Crectt: Sater Mitac Avzewy Kurekin, Hay ey Searz-ting PML]

TAPAS

7 wnnrres
———

redm Tatar Niber, Arcowy Murekls, Saviey Suerz-lng (NG
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Satellite monitoring of HABs for aquaculture

Using highe- resoivtian sateline

early waming 1/le seloction

TAPAS A BREEe o e W 7 ouwrey

S ates e Ry G ey S g P

Satellite monitoring of HABs for aquaculture

Lorpaesm MAB risk Korena mikim

oarly wamning 1 selection

R L L e Tt

TAPAS) =

T T

BN o W 7 wnerey

! " '
\ e e — - ——

] - l
k|
oc “ \
L e

R -y SN (S5 Sptagarang
e BE) Uitraneuel simsicegy W o R .

L e e e L

T.‘\ P.\S Cwah B Swoams TV

Reanalysis and eco-regions in the Medterranean Sea

e e
Shat w7 At 130
At e ba e

| Tws sarmietine wertee g
“rcammney O
Ganee Niewng P Sarrecge sem
= - St grer M e o

TAPAS) coumusiice ™ = o=

Using radar remote sensing to identify cages

TN B RN LG T B CET RN

R e T TR ey

s TN Lt

Using radar remote sensing to identify cages
Example: Taytay bay, Philippines
&

Sertra-lzompante map

Armray hrwin. fenes e P

Using high resolution optical sensing
(Sentinel-2) to identify floating debris

early warning  site mondtoring

Laranar 2 ALD 5087 40MER Sarme MEY ERAGE BERG (B DT arn INT
PP BDN | e = BN WE - SUGET D ¥ B DEITE Nuw » FASSTIOT BOVENIUNE B0 STVEP BISNTY LT

Wewt BT et e e mer PV

Capabilities - summary

v Operational pair of 300m ccean colour sensors and high resolution
{10-100m) land sensors launched during TAPAS. Alignment possidle in
the turbid coastal 20ne. Global cbsenation potential

v Diagnostic optical features of HABS cbservadile at 300m resolution

v Oprical water typolegy” valuable for site characterisation;
unceraintias in water quality peoducts largely overcome by adaptive
aigorithm selection

v Sateliites + models = 30 products for site selaction, monioring and
forecasting
Sateliimes CannOt Aiscriminate key MABS 3t low (10C) concentrations
Still more work needed on phytoplankon biomass (chi-a) mapping
BCross water types and land vs ocean satelite sensors, keeping up
with progress on new sensors requires high degree of automation

TAPAS

"N
TAPAS)
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7.7 Does aquaculture provide ecosystem services?

N b |
TAPAS) =5 ;
) Outline:
i i ? The ecosystems services approach
Does aquaculture prowde eoosystems services Yo some syst PP
Final TAPAS Project Conference extent Ecosystems services and
Brussels 15 th January 2020 aquaculture

Presented by Trine Dale, NIVA

Some small «food for thoughts»

s - o [ e @ 3
Rouem o0 Qo B W T w== TAPAS

What is aquaculture in Europe ? What are ecosystems services ?

~many people have an intuitive idea about the concept:
« it has something to do with the goods that our ecosystems can provide
- _the services can somehow be valued

TAPAS) ==

TAP’\S\

Ecosystems Services (ES) and ES apporach Ecosystems services classification

PROVISIONING REGULATING CULTURAL
SERVICES SERVICES SERVICES

same TAPAS)

Extractive (not fed) aquaculture Fed aquaculture

Augmontston of wid fabence
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Foof of thought. What about cultural ecosystems services ? Are there Yes, but....
any provided by aquaculture ?

Sawres: Mhvests, S, Ceabew P edn ] STI0 Seemeg the fow imsetat Aoproethes (e Usdemtend, Preteet and )
ezt mabitats, Lo . Camimige, UC

TAPAS)

TAPAS)

Summing up

TAPAS) ===

* Yes, aquaculture provide ecosystems services

* To what extent and what type of services is depending on range of " T ans o Dok, Y
factors both related to the type of augaculture and the charactereistic - 4IPS W b Gy
of the ecosystem where aquaculiture is located

* Investigate further how negative trade-offs can be minimized and
inability imp d through manag 1t and planning

approaches (e.g. selection of adequate sites, species diversification

and IMTA) and through adaptations in the farm operating practices

e T NA- _ M- 3= E

— () Rt Ut @ 0 B v = Wms
Ecosy services val Overall objectives of WP 4

1.To assess the combined environmental and social impacts of identify
MMMMW»MWWMJ)@WU“MA”DAS]

Subrmitted

2.To build an ytical frs ek fior the of services (ES) and benefits provided

froem European aguaculture based on the general concept of Ecosystems services cascades. (Task

4104 2)-Submitted

3.To identify what trade-offs and possible sy pes that exists 1 g services

Nmfmumwamnh»kuwmm(‘I’MJZGLSNDA))W

4.To assess how negative trade-offs can be minimized and ility imp: through

andp 5 3PP (g; ion of agk sites, species diversificat rldlM'ﬂidew;h
f daptations in the farm operating practices . (Tazk 4,3)(D.4.4)-Submitted

STosnlmhmvme ned from of ES snd ES trade-offs can be incorporated

into current plaaning snd iceasn' (Task 4.5){D.4.6) pending

e 'L..d-.-h—-\ua-

TAPAS) TAPAS ==

Task 4.5 Ecosystem Services approach as a practical DSS tool (NIVA,
M1, ABT)
obioctive:

d the potential and fi of i ing an €S ch into

reguktory frammrks - particularly planning and i:u\smg processes.

Approach:
Exploratory exercise to analyse the potential use of an ES approach to assessing
sustainability and how such an approach can be integrated into current planning and
licensing practices
[ — — . e - -
TAPAS) === TAPAS =
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Background and methods

« Planning for aq iture and granti Iture can be seen as

g i o
game» How to balance diverse requirements from society ?
« The ecosystem services (ES) concept can be useful for addressing this type of challenge, as
itis 3 broad and inclusive and stimulate the refliection on the multifunctionality of nature.
» BExamples where €S inform real-world decisions are still rare.
= Case study from Norway;
In-depth interviews conducted:
« Area planners from different regions, and with experience from different levels of
coastal zone planning,
« Case officer processing license applications

« Researcher (profi inec y) working on of non-market goods and
services related to coastal zones and the marine environment

TAPAS) [ ]

TR, AgM rrters aodd tter
e o Iaree sty

anan s mas

Results
+ To some extent is already included in the coastal zone planning and processing of
licenses phase, but also that there is potential for more use of it in both these phases and
other management areas.
« The main challenge for wider uptake
L. Concept of ec services (and
generally) is not clearly defined, or standardized

ethods of non-market goods more

1. Approach is on a theoretical level and therefore generally not well aligned with
practical realities

Hi. Already existing ity and chall inthe g system — do we need
more ?

V. Procedural ial rulesinr y fi rks and inology.

V. Lack of knowledge and uncertainties related to the ecosystem itself and the

impact of aquaculture activities on the ecosystems

™~ o v
\ o0 b s

I . \ i o
P ey

Wt e e T A e | e g Pooe e

3. Economic incentives for
sustainable aquaculture

TAPAS)

7.8 Effective use of models for chemical regulation

TAPAS)

Effective use of models for chemical regulation

g s o EH g om0 29
Botve o 00 B a = ==

Potentially toxic substances in aquaculture

Veterinary medicines and other potentially toxic substances {e.g.
antifouling paints, disinfection products) may affect biodiversity

TAPAS)
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VMPs used in European aquaculture...
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Regulatory risk assessment for VMPs

ERA guidance under VICH and EMA:
* Phase | (trigger 1 ug/L), Phase Il (PEC/PNEC) 1

* General scenarios and models for registrasion of
VMPs at country level

The Scottish case:
* Risk evaluation on 3 farm-by-farm case

—————
} veit
Tefisencuren ks MAC; 32 mg/l == =
linfund] Wennz azdmzels WAC: 2 pgkg dw sulade AZT
MAC: 10 =g/bg dw made AZE

AR BT BTG ATE A7 35 e aage o e

S s
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vt v

TAPAS )

Models for the ERA of VMPs... ERA modals in TAPAS
* Simple algorithms (Metcalfe et al. 2009) valid for Phase | ERA ¢ Uteraturereview [T
Tamtaw irout Tacka rezswana), inand wasey CNorwmine-T areut stastion snd et porepmctece
Sorse (senih). sland ves trAASUA T e e e e e’ e e
erAATUA =

Swmae (zages 3¢ mzl pesl ACerla AutcserOMOD SATH-AUTO

rrieze

Olchinrvas * Model d P and d

DvAST e —
St zed selrrem [tages o ~et pemal Medlemrerces METAVOD | — :-—'2—'!-—-:_ —— r-
forsgcen ataten (cagss o el peral Madlsvencen MEPAVDD »a
* Very few cases of model validation e e e ot s
* Models based on exposure (simplistic effect ) Cramcan Smamaczn terazae, CHezentarsy Copper
* Only suited for farm-scale evaluations

TAPAS) N

TAPAS

Risk assessment of sea-lice treatments
in salmon aquaculture in Norway

Ricardo Torres, Muchamad Al Azhar, Trine Dale, Paul van den Brink

——-—--

TAPAS

1. Evaluate impact of sea-lice treatments Emamectin benzoate and
Diflubenzuron used in fish farm cages aquaculture.
1. Develop fit-for-purpose Hydrodynamic model of site (3D,
baroclinic, nested within ROMS 800m)

2. Develop fate modelling tools for therepeutants with

'

fsEERERRERENT"”
—
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con ' Results: FishWaste dispersion
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Framework for Aquatic Blogeochemical Models (FABM) ¢
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RAC and MERAMOD MERAMOD mode! Mampec model
models :

TAPAS

Models Validation Models Validation  Chemical and taxonomic analysis

(-icmmmlx«ui

Trace elements
& ictope analysis

Distoms ano fauns
icentfcation
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Results (., concentration on biofilm and sediment Results
Metal concentration on biofilm: Metal concentrstion on sediment:
PCA snalysia PCA snalysis

[T -

Beeve vy \ o’ ¢

TAPAS =M | [»s RS
Discusion and conclusions Example of Cu reduction Nylem neta
Nat type
Distom Seofiam sccumuisted nutneats sad P—— ao
metals in agree with the MERAMOO and %: - =
MAMPEC MODELS i -
1 ]
1 Important implications for the o e W | 1 T
transfer of aquaculture wastes to %
The accumulation pattern of these higher trophic levels in coastal e Py " e
clements was similae regardiess of systems. o o
the structure and trophic niche of the i . . pp ' '
community ‘ ‘ amid e
- 2 < e,
= .
Jr —— I3 i
Biofilm is a reliable tool for sing arganic and . o
chemical dispersion from marine fish farms o - - - L - -
TAPAS TAPAS

MAMPEC - Marine Antifoulant Model to
Predict Envir | Cone !

Study area - AZA [Allocated Zone for Aguaculture
S ASENRA A NE el Ieige dnges

(Fameer 0w Dzl Bz les
fami

Effective use of MAMPEC model for chemical regulation
of antifoulant toxic compounds
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Validation of MAMPEC model against
in-situ data from the Greek case study

D et 28 2F flapiieed Co3 060 AT E0F P the 10T MEAt ware Stlected by SDUE Burng rel Lk
21T, Waren 2316 ard Aaguit 2018 r vouries Bap
Ihﬂ.wu'\v\ﬂ-‘& e witr MAMIIE sutset |
ul N .. 1f

cei nkha

Model output

QPredicted concentrations for the water column and
sediment: summer > winter

Sezeraiey 37 8057 108257 [1he BTSCIe T reapeTae) Tre BeaTIg 1CRTRTIS 51 DI BNISTE 1B BAZ-teT
rIage atel
<> due to lower water flow velocity and the greater use Tou mice repreduces ressssanly wall 1%e SEESCAE TN (AL 80S [rREienE fEe the SEEEAY B3 PERRTIE A e
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7.9 New in situ observation technology

TAPAS )

New in situ observation
technologies

[Subtite]

s vr e [l w- w2

= Development of new in situ observation
technologies of
« physical, ecological and chemical water quality
- novel biosensors and optical sensors
- monitoring the integrity of the cage material

Oeoorea Dda G0 =% W win, = W= TAPAS
& An Aquaculture Specific Profiler
for vertienl profilas of the witer from the surfsee 15 the bottom of the
fish farm, with user confiparable payload
® An Autonomous Underwater Vehicle Aquacmture SP'E‘CIHC
shle to parform megular incpections of the cape matedal condition and
trangmeti slarme in case of problems detection Prﬂﬁ Ier
®m An optical sensors based observation system -
i M. Migumas, M. Feisas. G. Petitaks
= for ecologecal water guality measurements by recording radiance and —
iradiznce performing continuous and autonomous Rgh-qualty
measurements for water quakty
TAPAS TAPAS

.
hemr

An sutonomous profiling system based on the operational
principal of coeancgraphic Arge fioats (Variable bucyancy
system-VBS)

Lttt e

ASP Operational test .,

= Arwater depth of B0 m
= The ohjective
- pagt the abelity to effcieraly collect
data during a mizgion
w An  Aanderza  Temperature,
Conductivity 39198 zensor was
configured in the ASP

BeATERe  EVTRSINT W SETE T
TR Ll e

“raw” does collection

TAPAS TAPAS
e
ASP Operational test e
Future work
) = At water depth of B0 m
— T 30 s T cbjective » The ASP, limited by the weight [< 2kgr] and the energy
S :l:m.-:. &’:':!“ &: requirements, can be equipped with mare sensors
— F duting @ missien = Dissohed Oy,
= : s,
 Turbiciny et

»  Improve TRL level [presently at

TAPAS

TAPAS)

{k.
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.
The problem

= Negative Consequences by fish-cage
structural failures in aquaculture

installations
2
An AUTONOMOUS UNDERWATER VEHICLE ki spiliieya D
for AUTOMATED INSPECTION of
AQUACULTURE NET PEN CAGES Today’s Practice
® Inspection by specialized
professional divers
V. Chasiagaiiz, G. Livanos, K. Moiragiorgos, M. B,
Zervekis, M. Papandroulskis = less frequent
HOMR more GATCUT ia offshore
“stelatens

® [nzpection using ROV
on-site persoanel requirec

TAPAS TAPAS
=
. ho
Solution Overview i
TAPAS AUV approach
s Use of Autonomous Underwater Vehicles {(AUV) for s AUV* equipped with

automatic inspection and reporting > Lite On-board Navigation System based L
= lower operational cost on computer vision - 1 ~-
= freguent inspections Docking Station for wireless battery
- early problem detection charging and video uploading

Offline automatic Net Inspection s/w

An effective solution particularly for off-shore oquoculture

* Gaeed on Sefototir (Beedlnd
Coet iturte wactrerics 902 SO0 taigean 1w

TAPAS * teae ace Feriesiag Sesesn

TAPAS

.
hamr

Net inspection Field trials

= Based on image processing of video-frames aTest and trials conducted under different conditions

annotated with time and AUV position . Stocking density may be an issue

s

» Net hole identification concept
Regular Texture image analysis
» Template metching techaigues
camperass of 8 33ots magz wih s lempelc imags
+ Ecge Detection techmigues
= Retrieve damage location using annotation 3
= Generate Alarms and Reports

» Hardware development for online analysis
(Cme peeyect)

TAPAS

Future work E TAPAS -

= Improve Autonomous Navigation

= Use the system as “platform” for additional tools (e.g.
fish size measurement)

= Reduce the size of the vehicle, making it feasible to

equip each net cage with one Autonomous above water radiometer system
yve TRL level (presently WISPstation
ML Laanen & SWM, Peters
Wt wsight
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Water quality monitoring WISPstation Specifications

The problem: Aquaculture industry and Beoné S pewsen LSesisgsl 1wilon
regulation need to know water quality : ::. :::::w
parameters (CHL-3, sediments & ¥ 2oier powsred eutzromaous mIslrt et
transparency) for: ¥ Dela semmoraeton meer 3363
- Environmental reporting (ongoing and il
licensing) Sapensed mattcr
= Farm yield modelling :;:vvtv
= Bvent monitoring / forecasting and e —— Prpsaien e
decision taking - - Neter sueily mSceten
5 2 - ¥ Dela Srzcly sveletic over wlommct AR
Current practice: lab samples ¢ S5V M matens [ robeta: AT mestseencs
» Labour intensive » " ¥ imstalatic am poica or tuave
R ¥ Low 3cmalily tn apstiramsisr Sl
« Expansive < / \ ¥ Sgmotsly coefg.rebls oier 32,48
i ’ | \ ¥ AZcalebic mear.rcment frogocasy
Within TAPAS, the WiSPstation was g = ! ¥ Quch rmpes [ mplasement optena
developed . -1 ¥ Euv or lemitsd lkaac/hes optems
TAPAS g - - - = o=

TAPAS == TAPAS)

WISPstation solution

Conclusions

= The development of an effective AUV
is achievable

facilitates off-shore aquaculture installations [end message]
= High-frequency automated water guality monitoring with
the WISPstation provide real time information to
aquaculture farms and regulatory bodies to assist in
decision making

= Today's technology advances can be effectively applied to
the Aquaculture Industry, to enhance production and
decrease operational costs

games nr- o Bl - = =

TAPAS B T @0 B 55 = w==
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7.10 Implementing TAPAS recommendations and tools

TAPAS)

Implementing TAPAS
recommendations and
tools

Strategy

= Vision for the future

= Promoting competitiveness

= Conditions for sustainable growth

= improving the image and governance

o flr BT i st e s beses & madis, G indarsy

Strategy

» Simplify administrative procedures

= Growth through coardinated spatial planning
= Enhance competitivenass of EU aquaculture

Exploitation

= Recommendations and guidance

for change in aquaculture pelicy in
Ewope

. e e e R
» New Gavernance support: « Individual tocls, models, | it a1y
- .m. methedology and data/information LT e i s " |
* hationslsttegic prans e
* Compiementarity with EMFF + Toolbox for European aquaculture oL —— !
* Dxchange of best practices = decision support for sustainable b * v I
A g development =l — ]
" AguacuRure Avisory Caundil - dmlogue - - -
TAPAS) == TAPAS
Technical outcomes
« Models = -
+ Bata/infarmation il L
+ Guidance tools
e s
+ Tachnology developed
rebs o Lol
* Mgnitoring fsampling =
+ By productions from research ! | ﬂl
- | B
TAPAS)
Aquaculture Toolbox Aquaculture Toolbox
O ——
iy SEmal Suggested plan Pm.,nu.-.H L ” ]
Aquaculture Sustainability Toolbox and —
the end-users Congeptual ciagrem of the imersctions of b -‘5:.".'33:.'
. wEeeE, proviesns ang manegens fzr e . el
Gurda it 870 L L2 . et i
Feguistany suthodities 8nd arganietions Bl = .l.qum:mmh:,:';::u wher = @
+ Provise Gcensing intsrmation aa completion ot the TARAS project- f:?u e
meceiing tools for ingustry -,-::-.

*  Reliabie Fformation fof public.

TAPAS) == TAPAS e |
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Markets and end-users

The exploitable results of the TAPAS project are rel to: ~
A e
o Authoriok h . . ‘Md 5 N -
* Cuiflence, Asusculture elber -
* Aguaculture producers
* Cardence, dete & wfarmetion, madeiing tosh,
o ———
* The public
¢ informaton or govermanes, somplancs
* The ientific and
* Methods, taeh and dela -
TAPAS) ==

Implementation - How?

EU policy driving but impl ion at
level
*  Guicence in developing regusation/licensing for
sguacuTtre

* Guicance to simplify aoministrative Durden ~ One
stop shop

* Tools for manag

+ Onsne icensing

* Refstie mformation for public.

of

TAPAS)

National level implementation?

NItonol Nvel i
« Based on “Updated strategic guidelines :mm o
for sustainable development of EU
i
& 4 fegrionon ®
« Use a staged approach to putting into =
practice?

* How Gan TAPAS help?

National level implementation?

* Economic denefits of aquaculiture
*  Sccis! denefits of aquecuiture
*  Socist icense for aquacuiture
¢ "Political wik” to Cevelop aquaculture
*  Ivohement of stakenoiders

* Pepdetsn WSOk, edieen, sheal
* Review exsting nstions! pien

TAPAS ~ policy recommendestions, mformation
WPs and guidelines - inform the dedate

TAPAS)

TAPAS;

National level implementation?

Nationo! evel
* Wil legisistion need to be cangec? strotegies/podicies
. B

* Whet tancenTs shoulc be schievec”

* tmarsemestal santeds

¢ efe:

* Produst Sevonment Poctanet (P29)

* B
* Consicer certification eng "Beyonc

complisnce”

TAPAS - policy recommendstions snd gudelines
TAPAS — dats, resuits, methodology - prowide

National level implementation?

* Imvolverment of sl stskehoicers
Notional Avel
R et il Do L St LI stroteoien/BoNcier
*  Ucensing sutnority®
* whoarmsematic
* What squacuiture system and size?
*  Ponda, Cagm, AS cle?
* Impications of chenge?
* tesremia)
* twenmertal?
*  Treiuafh resded?

TAPAS - Aguecuitrs Suatamebi ity Toolboe

et PAS ~ monkering provision atd technolagy estcomas for
dete provaen
=
TAPAS) TAPAS) =2ZI8

National level implementation?

N 1]
- :
aw)

oNOeS
. plified licencing p [ 3 velcped
shop?) :
2z Exsting of new
* Decizion support for: (sgaction”
* 3t ackaion end 2ulabily for saesilos
*  Applestion of eevvonmentel siendards
Voriiorrg ond Samgiencr

*  TAPAS - Aquacaiture Sustainedility Toolbox

TAPAS)

P
===

TAPAS

g nna- oo B g &
Breee Ton @ 0 B o = W

Y
TAPA

> Asgessment o Pannng o A ire Susanataly
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