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EXECUTIVE SUMMARY

As COLUMBUS aims to identify relevant knowledge outputs from EU funded projects which meet
the knowledge gaps in the respective focus areas. In this context the document is providing an
overview on common gaps and needs in the marine and maritime Beted on the feedback from

the Competence Nodes (G\which represent the COLUMBUS focus arkalsagesand common
needshave been identifiedetweennearlyall CNs However, the respectivéinks turn out to be
labelled with different intensity flags Strong links can easily be identified by several
topics/subthenes the particular CNsare sharingand in an ideal case thesssues orgapsare
mentioned by both CN#n a fewcircumstanceshere are no obvious links between CNs or a linkage
has only been merained by one CN but not by the counterpart.

The above mentioned gaps and needs also be labelledshot or emerging topicsvhich have to
be addressed as crossitting issuesOften mentioned topics are e.g.
1 sustainable use of marine resources

9 adaptionof/establishing the appropriate legal framework

1 free and operaccessnulti-purpose data repositorieand portals

T innovative and envionmentally friendly technological solutions

1 intelligent management of our seas amoastal zones
Objectives

This report focusses orinteractions and dependencies between the Competence Nodéh
regard to knowledge gapghe required knowledgefor a particular marine or maritime sector
covers a wide range of gaps and even if the knowledge might be availiable sométdeaenot
automatically cross sectarih order to map the required knowledge gaps and needs WP3 collected
the information detailed in this report through questionaires filled by tiree CN groups, destop
research and e.g. discussions during projec®tings.

Rationale

Theuseand pressure of different sociefatonomicalinterest groups like tourism, fisheries, the
energy sectoor transporton ourseasandcoastlinesncread significanthduring the lastlecades
andthus usually is in conflict withur goal to securéealthy seas and oceans for sustaindilere

use. Besides the obvious conflict with marine conservation the different marine and maritime
economic sectors are experiencing that the maritime spacepecially near the coastlineis
limited and thusevengenerates conflicts betweeaconomicsectors. To overcome these issues
advanced knowledgen the functioning of the marine ecosystems for educadedisions imarine
special planningas well asnnovative technological solutionsire required to optimise a sustainable
use of our seas and oceans.

Identifying the needslinkages and dependenciégtween sectorial knowledge gagsn help to
solve the most urgent problems and wihiopefully lead to crosssectorial solutions.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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1 I NTRODUCTI ON

Since times oancient wall carvings or papyrus documents, our seas and oceans have been subject
of our hopes and threats, dreams and fears and once mankind started settling near the seaside we
started making use of its resources and began to sail shorelines to ex@aresettlements or
transport goods. The seas vastness did not force mankind to accept limitations in the early days of
seafaring and the slowly cristalising maritime economic sectors like fisheries, transport or naval
warfare developed quite independentlut with ongoing population growth and more and more
people moving to the coastlines, we are experiencing severe-@x@pitation of marine resources

and spacial limitations and competition among too many interest groups. Although developed quite
indepencently, marine and maritime sectors started recognising that they have to intensify
collaborations to solve the problems caused by the societal pressure on our seas and coastlines.

As the terms marine and maritimehave slightly different meanings in diffart cultures and
languagesit isdifficult to draw clear linebetween marine and maritimeesearchWith regard to
a strategy for marine and maritime research, therdpbean Commissiordefinesthese terms as
follows:

Marine researchaddresses a branch efarth science that studies the oceans and seas including
their flora and fauna as well as their interaction with coastal territories and with the atmosphere. It
covers a wide spectrum of scientific knowledge and phenomena such as marine organisms,
ecosysems dynamics, ocean currents, plate tectonics and geology. These diverse topics involve
multiple disciplines to understand the underlying processes and the complexity of their interaction.
Nowadays, one of the major concerns of marine research is therpaéisa of marine ecosystems.

Maritime researchaims at technologies and innovative solutions for a better exploitation of sea
and ocean resources such as the design, building and operation of vessels, harbours, oil platforms
and more widely any kind ofuman related activity centredn sea and ocean resources (e.g.
tourism)?

The COLUMBUS project will meet the interdiscipligaand complexity in resear@nd innovation
and aims to coveboth, marine and maritime issuesven with a transsectoralapproach Thisis
ensured through a strong consortiunof 25 partners throughout Europe and with different
professional backgroursjacademia, industry, administration, tech transfer).

COLUMBUSructured itself intod Competence Nodes which aim to coa#irrelevan marine and
maritime sectorsand intelest groups

Fisheries

Aquaculture

Monitoring & Observation

Marine Biological Resources

Maritime Transport & Logistics

Marine Physical Resources

Maritime Tourism

E R

1EUCOM (MEMO/08/553): EU Strategy for Marine and Maritime Research: Frequently Asked Questions, Brussels, 3 September 2008,
http://europa.eu/rapid/pressrelease_ MEM@8-553_en.htm
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1 Marine Governance & Management
1 Marine Enviroment & Futures

Each of theCompetence Node(CN) provideda profilein whichthe topics as such but also R&D
knowledgegaps and needs, challenges or bottleneaksdescribed. Thee profiles aresupposed

to beliving documents and will be updated in the course of the project. Adiestiswasprovided
though deliverable B3.2: Knowledge Demandissignation of Knowledge needs to Competence
Nodes.

The process of defininigteractions was started at the " partner meeting, July 2015 in Berlin.
However, it turns out to be an ongoirdiscussion and the deeper the partners are involved in the
project- especially in the knowledge transfer procefise moreinteractiors and possible overlaps
are identified

But why is this important and whas the impact orthe further pragresswithin the project?
COLUMBUS is engaged to transfer marine and maritime research results to the respective target
user.The COLUMBUS8atabase is defined by over 125 fundedmarine projects¢ all of them
international interdisciplinarycollaboration projectsall of them in the marine and maritime field
Todefinethe most relevanCN fora certainproject and to avoid duplicationi$ essentiato identify
the connections betweethe marine and maritime world respectilyeandto learn more about the
goals and needsf each CNIn order to achivehis, eachCNdefinedsubgroups and subthemes as
well as a keyword list so that the projects could be assigned to the respectivd i@ listings as
well as a short questionnairen possibleinteractiors are the building blocks fothis report.
Furthermore, the results summarized in this reposite supposedserve as the basis for WP4,
knowledge supply.

2 METADOL OGY

Thethematic nodes consider aspects of some of the most important EU strategies in the marine
and maritime sectorsMarine Strategy Framework DirectivM$FD, Maritme Spacial Planning
Directive(MSPD, Common Fisheries Poli@@FP, Blue Growth and Sea Basitmategies.To reflect

the main European strategies and ¢tearly define the Terms of Referencef the Competence
Node, each node leadefellow provideda node profile(seedeliverable [8.2).

In the course of the project, each node team veekedto fill a seco questionnairgto identify
possibleinteractions and overlapwith other CN based oithe formeily definednode profiles. The
results are presented ithe form of mindmaps for each CN in the following chapter.

3 RESULTS

One would expecspecificinter-relationshipsbetween CNs to be identified from both competence
nodes. However, this is not true in all cases dagendson the individualpoint of viewand focus
(industrial, scientific, governmentadnd if that particular fikage is idetified as essentiafor the
respectivenode. E.g. theCNMarine Biological Resourcéas notidentified a linkage to the CN
Marine Physical Resourcbat vice versaThe following results arerovided by eachof the CN
teams and thugeflect theirnode specificviews and assessment

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement No 652690. This output reflects the views only of the author(s), and the European Union
cannot be held responsible for any use which may be made of the information contained therein.

5



COLUMBUS Deliverablaihiber D3.3

COLUMBUS

KNOWLEDGE TRANSFER FOR BLUE GROWTH

][]

p

3.1 Fisheries

The CNrisheriess connected to all other COLUMBUSsChowever, sme of theinteractions are

more obvious than othergisheries provide feed for aquaculture as well as swine, poultry and mink
production. It alse provides feed for pets. Furthermore, fish for human consumption is beneficial
for human health due to high contents ofmega Jatty acidsand proteins, making interlinkages to

the CNMarine Biological Resources

Fish proteins and omega 3 play a major role in nutrition supplements and are known as beneficial
for health. Alinteractions described above are more or less econaihyariven relationswith fish

as acommercialproduct.

In terms ofbiodiversity, fisheries in linked to the food web of the oceans as a top predator.
Furthermore, fishing activities may have negative impacts such as sea bed damages during bottom
trawling. Therefore, there ar@ter-relationships to tie CNs Monitoring & ObservationMarine
Enviroment & Futuresand Marine Governance & Managemenh return the CNMonitoring &
Observatiorto some extentelys on data provided bfyshingor research vessel#n the EU, there

is focus on the balance between fleet capacity and fishing opportunities in order to achieve
sustainable fisheries (STELH15). This makes interlinkages betweéiisheriesand Marine
Environmentand Futures.

European guidelines likbe CFP andivenfishing quota are important tguidethe fishing industry

and to preserve the fish stockbut more efforts are needed in the near future with regard to
sustainable fishingagreedregulationsas well as responsibleustomes. A different aspct is the

AYLI OG 2F OtAYF(GS OKIFy3aS 2y isiakeSdy impaitiigpetea aSO
distribution and migration as well abkeir reproduction. Thereforgfisheriesresearchhas been

mentioned as one of the urgent neeudsthin the sector

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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Figurel: Interactiors between Fisheriesd other COLUMBUS Competence Nodes

[,?..’ Food provision for aquaculture
z"‘:?; Aquaculture 75% of fish consumption from
fisheries, 25% from aquaculture

“ Monitoring & Observation sea habitat modelling and mapping

optimization of the biomass (fish

Marine Biological Resources proteln & omega 3)

EU fishing fleet consists of ca.
86,000 vessels

Maritime Transport & Logistics improving safety on board of fishing vessels

fuel consumption in fisheries
! Marine Physical Resources

energy use in processing industries
&

development of energy savings in

vessels and gear design
l Fisheries

. ~ food provision for hotels,
o Maiitime Fourism restaurants etc.

EU regulation by CFP

implementation of multi-annual
Marine Governance & management plan

Management GES vs. fishing opportunities resp.
marine protected areas

traceabllity and labelling of seafood products

vision: contribution of fishing
activities to long-term
environmental, economic and soclal
sustainability

vision: to brin fish stocks back to

= sustainable level
Marine Environment & Futures
potential environmental impact

migration of species
invasive species

spatial resource disputes due to
changed migration patterns
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3.2 Agquaculture

Fish and seafood products play an important role in our nutritidmle it is well knowrthat the
increasng demandscannot be covered by the fishing industajone and overfishingis even
worsening the effectThus, a sustainable and ecologically responsifleacultureseems to be the
best solution to the actual societal demand. However, this requimese researchflexible and
innovative technological solutionsocietll acceptanceas well as politial will as an enabler
(providingthe legalframework conditions).

There isan obviousand close linkbetween fisheries and aquaculturgarticularly with regard to
ecoromiccompetitionbut alsowith respect tofood provision andompetition about marine space.
Actually roughh\25% ofthe globalfish consumptioris provided througtagquaculturewhile still 75%

is covered throughraditional fisheries.However, the markeshare and total production ahe
aguaculture sector is increasing. The quality of the aquaculture prodwatsimproved within the

last years, the prices for fish production could be reduced and the (negative) environmental impacts
like eutrophicationor the occurancef antibiotics(e.g. inwaste waterwerereduced Furthermore
aquaculture ¢ especially in landased production units is lessvulnerable toclimate change
impacts.

With regard to Maritime Tourisnmg.g. visits ofaquaculture farms could be included in touristic
concepts of a regiowhile any possible conflicts with e.g. leisure boat activities should be solved
beforehande.g. through public participation proceedures

Aquite strongrelationship iggiven betweerthe CNsAquacultureand Marine Biological Resources
Therole of individual species imarine ecosystemsthe applicationof biochemicatechniques as
well asinnovative technologieare required forimplementing asustainable and environmentally
friendly aquaulture.

There is also a strong link Marine Governance and Managemeahich is mainly based in the
need for clear and controllable regulations in this relatively new and emerging economic sector.
There are synergies between Aquaculture and MaRhgsical Resources. Mulise offshore

platforms combine renewable energy with aquaculture to optimise the efficiency of energy use of
aguaculture.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement No 652690. This output reflects the views only of the author(s), and the European Union
cannot be held responsible for any use which may be made of the information contained therein.

8



COLUMBUS Deliverablaihiber D3.3

COLUMBUS

m KNOWLEDGE TRANSFER FOR BLUE GROWTH

] [n3

Figure 2interactiors between Aquaculture and other COLUMBUS Competence Nodes

impacts of aquaculture interactions with fisheries

/ l Fisheries spatial & economic competition

improve traceability of seafood for both fisheries & aquaculture

assessing possible impacts of fisheries
& aquaculture on wild species

- Monitoring & Observation

contribution to cross-sector research in
the development of sensors and platforms

algal cultivation (e.g. for protein
extraction or biofuels)

polytrophic integrated aquaculture - cultivation of
new promising species (blue biotech)

1 v mechanisms and consequences of
j'[ Marine Biological Resources spreading parasites & diseases

genetic impacts on wild stocks from exotic species

genetic improvement of production,
health and animal welfare traits

broodstock management methods and control

innovative materials & technologies

for farms in harsh conditions
% Maritime Transport & Logistics spreading pathogens and invasive

species by balast water having

detrimental effects on aquaculture

vy . aquaculture farms as platforms for citizen science
Maritime Tourism >
competition on marine and coastal space

regulatons ensuring sustainable & green technologies
harmonization and implementation of
Marine Governance & international regulations on MS level
Management governance with CFP

support from stakeholder groups to
improve the public perception

- provide fair information on impact
i Marine Environment & Futures of aquaculture on environment

climate change impact on aquaculiture
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3.3 Monitoring & Obsevation

This Competence Node dealing with standardised, higitecision measurements of relevant
variables, harmonised data storage and accessability adnstgutions and member states
Information on the state of the environment tbugh advanced olgsving systemss essential for
integrated and knowledge basedarine and coastal management and governanidee obvious
challenges in the near futurare: (1) to identify and address gaps in current EU observations and
monitoring activities (2) to collatand make available already collectelout not yet shared; data,

(3) to process the collected data, (4) to avoid dublication in data collection, (5) to ensure free access
to marine data and (6) to have data on demand available

As harmonised and highuality marine data are a prerequisite for allNs Monitoring &
Observatiorplays a centradnd evenly distributedole with mostinteractions to other Competence
Nodes

Figure 3interactiors between Monitoring & Observation and other COLUMBUS Compétedes

developing managment tools and improved
methods for environmental monitoring
[Y*t! Aquaculture evaluation of assimilative capabilities of sea floor or coastal ecosystems
LA develop integrative management tools for
ecosystem based siting / spatial planning

implement seabed mapping to improve the
knowledge of where to fish for which species

| Fisheries improved stock assessment methods
data on invasive species to assess their economic potential

identification of under-utilised fish resources - e.g. mesopelagic species

assess MSY through better information on species
1 distribution and abundance
. Marine Biological Resources . . .
- improved access to and quality of marine

research infrastructures

improved knowledge regarding the
whereabouts of deposits

impacts and the necessary provision

of baseline data
: Marine Physical Resources R

provision of data/outputs from

Monitoring & ongoing exploration efforts
Observation - development of models for environmental
=) impacts of MRE technologies
o forecasting and mitigation of risks related to
ﬁ Maritime Transport & Logistics extreme weather conditions
better informed Maritime Security Programme

real-time water quality measurements

water quality models of catchments and the near-shore zone
Maritime Tourism o croncs ;

real-time public information tools

tracking and quantification of microbial and chemical pollution

MSFD implementation
aﬁ Marine Governance & Marine Spatial Planning (MSP)
Management identification and assignation of MPAs and EBSAs

improved ocean governance by data provision

assessment of risks, impacts and vulnerabilities, through
regional and decadal analysis and prediction
Marine Environment & Futures enhanced environmental information services for users

improved assessment of marine biodiversity
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3.4 Marine Biological Resources

Marine Biological Resources provides basid appliedesearch results for all marine and maritime
applications. Using biotechnological methodologies this CN is directed to enhance marine
biotechnology in Europe as one of the emerging industries mentioned in the Blue Growth strategy.
There is a broad varietyf industrial applications for the marine biotech sector like health, nutrition,
environment, cosmetics or aquaculturéhe chart below indicatesvariousrelationships to other

CNs while Fisherieseems to be the most prominent partneksthe marine bioteh sector isstill
developingand enterpreneurs are exploring potentidieere are some obstacles to overcome (e.g.
technical, environmental ipact, legislation. However the sector has great potential to provide
solutions fore.g. pharmaceutical and ¢anologicathallenges (e.g. new drudspcides omaterial
sciences).

No obviouslinks between this CN aniarine Physical Resourdeave been identified so far.

Figure 4:Interactiors between Marine Biological Resources and other COLUMBUS Competence
Nodes

seaweed collection by small fishing

boats: quota & sustainability issues
= Fisheries fish pathologies

regular DNA barcoding

improved access to and quality of

Monitoring & Observation Marine Research Infrastructures

improved cultivation techniques for
marine organisms

[-{‘?
oA Aquaculture

15 Marine Biological B biofilm/ biofouling issues
A' Resources ﬁ Maritime Transport & Logistics invasive species introduction by

ballast water

A 2 shellfish gathering "education courses”
Maritime Tourism ) )
scientific mediation events for tourists

need for legal certainty in blue
m Marine Governance & biotechnology
¢l Management

application of Nagoya protocol

determine MSY quota for sustainable

. . use of bio-resources
Marine Environment & Futures : g
adaptation and acclimatisation,

host/ microbiom interaction
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3.5 Maritime Transport & Logistics

This CN represents guite broadindustrial sector with long traditions and many competitors.
(hallenges like new environmental guidelines, economic frameworks or climate conditions force
this branch to be flexle and dynamicThis might be the reason whiie Maritime Transport &
Logistic<CN has more linkages other marine and maritimsectorsthan one wouldexpectin the

first place

E.g. here is albse relatiorshipto the CNBiological Resourcegth respect tainnovativeantifouling
substancesThe need taapply antifouling materiad which are both, environmentaly friendly and
which are able to preventbiofoulingis a task which can only bechievedby interdisciplinary
approachesBut also thereduction of noise or new polar shipping routes play a prominent role in
connection withMarine Environment & Futures

Figure 5interactiors between Maritime Transport & Logistics and other COLUMBUS Competence
Nodes

transport of seafood from
aquaculture

[;:‘Z Aquaculture
oo

« g fishing vessels and trawlers
Fisheries . .
— design of energy saving vessels

1 2 2 - green antifouling coatings
. Marine Biological Resources . o
,.,h; reduce impact & emissions

design of multi-use offshore
platforms and structures

2 = roviding infrastructure for
% Marine Physical Resources P 9

renewable energy resources

exploring new fields for resources
Maritime Transport (oil & gas & minerals)

& Logistics

apply climate data for optimising
Monitoring & Observation maritime structures, vessels and
services

O Maritime Tourism leisure vessels, ferries, cruise liners

desicion on practible standards for
maritime safety and security
Marine Governance &
Management rules and regulations with
international co-determination
(IMO)

reduction of emissions (including

3 5 noise) towards green shipping
Marine Environment & Futures
assess impacts of new (polar)

routes on the environment
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3.6 Marine Physical Resources

With the depletion of oil and gas fields worldwide and the impact on climate chaegewable
ocean energwreemerging sectagin our energycraving worldFutermore, the need for rare earth
elements raises interest for Deep Sea Mining (D8EBidesooperation with other marine sectors
(transport aquaculture, governanc#)is sector experiencesso competition, especially anarine
space (tourism, transport, fisheries) and genrathpacts the marine environmentConsequently
severalinkagego other sectorscould beidentified.

The basis for e.g. maritimenergy activities are datangoing exploration efforts should feed into
better maps of seabed ecosystems and the results of monitoring the first extraction projects should
be made widely avlable in order that appropriate lessons be learned for subsequent activities
light of the widespread concern about the potential environmental impacts of éespmining,
there is consensus amongst the research community that more research is neetetptinform

the development of appropriate legal frameworks and to contribute to DSM technologies that
minimize the environmental risk while maximizirtngteconomic mining efficiencyhe connection

to marine governances determined bythe ISA decisioon a future DSM code of conduct
Innovative technologyadequate port facilities and specialized vesseisDSMand ocean energy
activitieshave to beprovided by the maritime technologies sector.

Figure 6interactiors between Marine Physical Resouraed other COLUMBUS Competence Nodes

providing marine renewable energy
[{'" - for aquaculture farms etc.
A r
- A quaculture

oo development of multi-use platforms,

used in aquaculture and OE

potential spacial conflicts between
fishing grounds, OE areas or DSM

Fisheries energy provision for vessels and fish
processing etc.

fishing opportunities inside/ around arrays

potential conflicts - e.g. noise
Marine Biological Resources pollution from MRE developments -
further research needed

DSM technology research

=
7 lannin ew infrastructures and ades
ﬁ Maritime Transport & Logistics planning new nfrastructuresand upar

technological solutions for OE
infrastructures

Marine Physical

Resources sharing data and information in the

DSM and OE sector

Monitoring & Observation physical and ecological monitoring

Marine Spatial Planning

Q Maritime Tourism conflicts of use regarding marine/ coastal space

legal frameworks under UNCLOS, ISA & EU
Marine Governance & need for a European DSM strategy
m‘ Management guidelines and standards for MRE technologies

licensing and consenting procedures

impact of exploitation on marine biodiversity
2 5 environmental consequences of DSM
Marine Environment & Futures i
risk based approach

investigation of environmental impacts nme
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3.7 Maritime Tourism

The most obvious links fdvlaritime Tourismare the onesto Maritime Transport(cruise ships,
yachting) but also to e.g. isherie®r Aquaculture(seafood or fishing as leisure activity).

Furthermorethere areclose relationships to th#arine Governanc€N. The implementation of

MSFDhas major implicationson touristic activitiesandi KS ljdz £t AGF A @3S RS&ONA I
OYPANRYYSyYy(lt {GFdidzaQ RANBOGte& SyO02dz2N» 3S | yR Sy
disturbances (marine litter).

Achieving a gooénvironmental statug€ncourages coastal tourisrithe tourism sectocould e.g.

RSOSt 2L W AGATSY {OASYyOSQ YR W/ NRBGR {2dzNOAYy3IQ
and socieeconomic analysis challenge3ne other example is marine litter. Tourism actors and

users (e.g. hotels, beach useasg contributingto the pollution of beaches. It is necessary to raise
awareness and to provide concrete solutions (e.g. hotels should use reusables or biodegradables;
involve tourists in beach clearp campaigns).

Tourism activities depenskverlyon a healthy environmentJnsustainable use of marine resources
or destruction and degradatin of coastal habitats increases ttisks to coastal communities from
natural and humasnduced hazards. Coastal pollution and habitat degradation endanger
economies of coastal areas that dem on tourism.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement No 652690. This output reflects the views only of the author(s), and the European Union
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Figure 7interactiors between Maritime Tourism and other COLUMBUS Competence Nodes

supplier for gastronomy
[rﬁ Aquaculture improve image of aquaculture products
e

impacts of aquaculture facilities: visual, noise, smell, emissions

supplier for gastronomy
y ‘ \ Fisheries local fishing as attractive tourist destination

local retail of fish and fish products

- ¥ increasing awareness on marine biological resources
b Marine Biological Resources submersibles enable first hand
observation of sea-life

reduce emissions e.g. from ferries, cruise liners

systems to increase the efficiency of maritime
Maritime Tr t & Logisti transport

infrastructure for cruise liners at new/ emerging destinations
and links from those ports to hinterland places of interest

opportunities for public sourced data

i Monitoring & Observation publicly accessible observation systems such as underwater
web-cams of sea-life for tourists

‘ Maritime Tourism

provision of locally generated
% Marine Physical Resources sustainable ocean energy

integration of smart energy grids

ICZM and MSP help ensure sustainable and green
infrastructure development
ﬁ Marine Governance & MPA preserve fish stocks which is attractive to tourists/ divers
. Management
MSFD descriptors: biodiversity, contaminants,
disturbances (marine litter)

adressing environmental pressures: e.g. marine litter,
emissions, biodiversity degradation, eutrophication to
ensure marine & coastal ecosystem services

i Marine Environment & Futures climate change poses a threat to low-lying coastal regions
and their associated tourism sectors

acidification of the ocean and invasive species threaten marine
environments important for tourism, particularly coral reefs

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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3.8 Marine Governance and Management

While the societal pressure on thenarine space isonstantlyincreasingclear regulations and
guidelinesespecially in conflicting situatations are requirafhile in theOpen Oceanoutside
national EEZéntergovernmentakegultionsare agreed upoiy UNCLOBNGA, IMQIOCor ISA
within the European Union besides nationategulations¢ MSFD MSPand CFPare providing a
legal frameworkor marine and maritime activities.

The UN Convention in Rio de Janeiro in 28d2ed uporthat regulating access and benefit sharing

to biologicakesources beyond national jurisdiction was a matter of urgency regasdistginability

and of major importance for poverty alleviation and for generating opportunities for development.
There is an importance of not deterring scientific research: research on marine genetic resources
was a relatively new and quickly evolvirgldiand innovation could be hampered by cumbersome
and excessively bureaucratic procedur€hkis declaration states a quite close connectiobath,

the CNMarine Environmentas well asMonitoring & Governance

Figure 8:Interactiors between MarineGovernance & Management and other COLUMBUS
Competence Nodes

CFP

[{! Aquaculture MSP
g% Ad
e MSFD: several GEDs are relevant (1,5,6,8,9...)
CFpP
l \, Fisheries MSFD: GEDs 1,4,9 and partially GED
7 (commercial fish and sheilfish)

MSFD

¥ Marine Biological Resources
UNGA/RES/69/292

MSsP

= IMO regulations
Maritime Transport & Logistics

Marine environmental regulations
and coastal protection (MSFD and
others)

2. Marine Governance

)
mu}.i & Management MSP (incorporating monitoring and
evaluation in the planning and
monitoring process)

& Monitoring & Observation

MSFD (monitoring programmes)

GOOS, EMODnet, OBIS

MSFD (GED 6,7,8,11)
Marine Physical Resources UNCLOS
International Seabed Authority (ISA)

Maritime Tourism
czZM

n
Q MsP

MSFD, UNCLOS-UNGA resolution
- _ _ GES and 11 defined descriptors
<» Marine Environment & Futures
Insufficient adaptation to climate risks

Degradation of marine and coastal environment
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3.9 Marine Environment & Futures

Healthy and productiveseas andocears are a precondition andessential for a sustainable
development of many maritime activities like fisheriesguaculture tourismandthe exploitation

of marineresources. Besides all these activitisslsomirrored inthe above mentioned competence
nodes our seas and ocearare experiencing additional pressures from mmaadeclimate change
impactsor e.g. marine litteringThese pressures are causseyere, mainlyiegative effectg even

in Marine Protected Areas as these secondary pressures on the ecosystem do not g on
definded artificial borders however, these multiple pressures are mirrored in the nearly evenly
distributed relationships to other sectarH is already challenging @@ssess the economic value of
our seas and oceans but taking into account that @%f60f the atmogpheric oxygen is produced
in the global ocearwhile annually 2.5 billon tons of manade carbon dioxide are taken up in
deeper waterstheir role in enablingis, and all other animaldo breatheand existis priceless.

Figure 9interactiors between Marine Environment & Futures and other COLUMBUS Competence
Nodes

eutrophication and introduction of
foreign species from fish-farms and
{':Q Aquaculture aquaculture
o

potential to reduce the fishing pressure

overfishing impacting marine ecosystems
l, Fisheries healthy oceans as a precondition

for sustainable fisheries

1 climate change and littering
Marine Biological Resources impacting marine ecosystems and
N thus higher trophic levels

impacts from accidents, oil spills and pollution

-
Y Boax global warming enabeling new
E Maritime Transport & Logistics shipping routes through the Arctic

ballast water discharges from e.g. cargo ships

-«” Marine Environment access to more data & knowledge to
r . i
o = F r assess the ocean's role in the
& Futures = Monitoring & Observation climate system and optimizing the

response to climate change

chances for oil and gas exploitation
in the ice-free areas in the Arctic

3 = assess impact of climate change on
% Marine Physical Resources oceanic and coastal processes

minimise the impact of human
activities in coastal areas

minimise the impact of tourism and

thus ensuring a healthy marine
Maritime Tourism ecosystem

conflicts of use: touristic activities
vs. environmental protection

international agreements on
. regulations for reducing human
Marine Governance & impact on marine ecosystems

: Management
9 MSFD: aims to protect the marine

environment as a precious heritage
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4 CONCLUSI ON

Given the historicallindependent development of the marine and maritime sectors the actual
pressure on our seas and oceans forces interest groups toboodlee and jointly investige
possible sollutiongor imminent threats e.g.on the marine ecosystes These sectors and
groups are mirrored in the COLUMBUS Competence Nodes.

Based on the feedback from the GNskagesfor collaboration on urgent issudgave been
identified between nearly all CNs, however, the respective links turn out to be labellad wit
different intensity flags. Strong links can easily be identified by several topics/subthemes the
specific CNs are sharing and in an ideal case these issues are mentioned by both CNs. In a few
circumstances there are no obvious links between CNs or agkinkas only been mentioned

by one CN but not by the counterpart.

Recurring needs and gaffsoughout most CNare

sustainable usef marine resources

adaption of/establishing thappropriate legal framework

free andopen-accessnulti-purposedata repositoriesand portals
innovative andenvionmentally friendlytechnologicakolutions
intelligent managemenof our seas and coastal zones

= =4 -4 -8 -9

While theseseem to bealready well covered in the major Europeand internationalRDI
strategies and fundingriorities (see D3.1)This implies that the actual funding programmes
are obviously tackling the right topics. However, there is no indication if the respective projects
are effectively providing the required knowledge output to address the needs andmgéps
marine and maritime sector.
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5 ACRONYMS

CN Competence Node

DSM Deep Sea Mining

MSP Marine Spatial Planning

ICZM Integrated Coastal Zone Management

CFP Conmon Fisheries Policy

MSFD Marine Strategy Framework Directive

MSPD Maritme SpaciaPlanning Directive

MSY Maximum Sustainable Yield

MPA Marine Protected Areas

EBSA Ecologically or Biologically Significant Marine Areas
OE Ocean energy

MRE Marine Renewable Energies

UNCLOS United Nations Convention on the Law of the Sea
ISA International Seabed Authority

GED Good Environmental Descriptors (in connection to MSFD)
GOOSs Global Ocean Observing System

EMODNET European Marine Observation Data Network

OBIS Ocean Biogeographic Information System
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