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Programme’s key achievements and overall progress over the last 6 months:

Keepingaclearview of progress across the entire MERP ecosystemis no easy task giventhe
increasing complexity of the programme asit nears itsend. Most components of the programme
that were fundedinthe original tranche are nearing completion, with less thanayear to run, and
the focusis on developing and releasing products while using them in ongoing work . Data products
synthesising large amounts of existing and new information across large scales are becoming
available, covering seabed sediments, infauna, seabirds and cetaceans among other components,
along with syntheses which provide information about species and theirtraits. Akey MERP product
isthe Trait Explorer, which uses algorithms toinfertraits of species from knowledge about other
speciesandtheirrelationships. Analyses based onthese products are informing models, and Rtools
for analysingthem are available. Most of the fieldwork and experimental work has been completed,
though some sample analysis remainsto be done. Highlights of new knowledge emerginginclude
new insightsintothe role of jellyfish in the marine ecosystem, and the importance of macroalgal
production nearto the coast as a source of food. The MERP model ensemble is functioning, and we
are on the verge of beingable to link data, models and services in a quantitative framework to
assess consequences of potential management actions. Major developments have been madein
modelling the marine ecosystem, ranging from a much betterunderstanding of how ecosystems
change, and why, toincorporating and evaluating many new processes into modelling systems. We
have demonstrated how these enhanced models may be used to provide policy advice. Workin the
two WP3 projects (Trade-offs and Cumulative Impacts) is proceeding at pace, and is also due for
completion nextyear. ERSEM development continues to be spectacular, andis currently funded to
continue forat leastanotheryear. We have engaged widely, with many presentations at the major
ecosystem modelling conference AMEMR for example, followed by a major contributiontoa
European Marine Board expert workshop, and more recently presenting a briefing to Defra.

Key Achievements

Synthetic mapping of the northwest European Shelf sedimentary environment for applicationsin
marine science (University of Strathclyde) — Mike Heath

It iscommonly assumed that mapping of seabed sedimentsisa‘jobdone’ as a result of several
national and European-scale projects. However, the outputs fromthese projects are entirelyin
terms of the area distributions of discrete seabed habitats or whole sediment classes, e.g. fine
muddy sand. Whilst these are essentialfor some marine planning tasks, they are notsuitable for
othertasks, such as the configuration of ecosystem models, which require data on continuous
measures of sediment properties. AMERP data product was compiled using international datasets
on individual sample-by-sample measurements of sediment composition, grain size, and carbon and
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nitrogen content for a large part of the NW European shelf from the Bay of Biscay to the northern
limits of the North Sea and the Faroe Islands. We used a combination of gridding where the data
density was high, and a machine-learning algorithmto predict the sediment dataforareas where
there were nosamples, to produce anintegrated atlas of a range of continuous properties of the
seabed.

Ecosystem service trade-offs between wildlife recreation and industrial activities (CEH, Bangor
University, SAMS, University of Glasgow, RSPB, Sea Watch Foundation) — Francis Daunt

Top predators have a directinfluence onthe provisioning of competing ecosystem services including
wildlife tourism, fisheries and offshore renewable energy developments, through the interplay
between human activities and top predatordistribution, abundance and behaviour. MERP scientists
have produced a series of distribution maps for each of the main UK seabird and cetacean speciesto
capture monthly andinterannual variationintop predator diversity and abundance throughout UK
waters. Models have been used toidentify the majorenvironmental drivers of variation in space and
time. Breeding season distribution maps of seabirds have been combined with energetics models to
map predation pressure and overlap with offshore renewable developments forfourseabird species
(black-legged kittiwake, European shag, razorbill and common guillemot). Top predators play a
crucial role in cultural values and sense of place in coastal communities and directly affect
livelihoods through tourism and recreation. Social science research on cultural values, experiences
and identitiesis producing adocumentary film based on the results of 40 stakeholderinterviews
conducted with representatives of the regulatory, provisioning and tourism/recreation sectors, in
the Southwest of England and West Coast of Scotland. Stakeholders contributed information about
theirexperiences and knowledge relating to ecosystem services and identified potential trade -offs
between wildlife recreation and otheractivitiesinthe marine environment and preferred marine
management strategies that minimise competinginterests. Stakeholders identified various aspects
of Natural Capital importanttothem and the role of biodiversity in enhancing or detracting from
their capacity to benefitfrom ecosystem services.

Best available estimates for MSFD indicator recovery times and quantification of residual
uncertainty (University of Sheffield, QMUL, Cefas, University of Strathclyde, SAMS) — Axel
Rossberg

An important measure taken by the UK and other countries to achieve GES is the reform of the
Common Fisheries Policy (CFP), which aims at exploitation rates of marine fish consistent with
attaining Maximum Sustainable Yield (MSY). These rates are generally lower than historicrates, and
thoughtto reduce pressure onthe marine ecosystemasawhole, soallowing the system torecover
from previous overexploitation. From a policy perspective, itisimportant to understand how much
time it will take, afterimplementation of the reformed CFP, for marine environmental status as
determined by the UK’s GES indicators to recover. Firstly, because slow natural recovery of
indicators legitimised delays in attaining GES beyond 2020, and secondly because slow recovery of
indicators demonstrates particular vulnerability of the ecosystem components they represent.

MERP addressed this question usingthe MERP Model Ensemble, a group of marine ecosystem
models covering alarge variety of different modelarchitectures and philosophies, and different
study areas. Using thismodel ensemble, it became possibleto make notonly quantitative
predictions of expected typical recovery times, but also to determinethe uncertainty inthese
predictions resulting from ourstill incomplete understanding of the dynamics of marine ecosystems.
A newly developed statistical method synthesises outputs from the MERP Model Ensemble to
quantify notonly best estimates butalso the remaining scientificuncertainty. The methodis here
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appliedto predictrecovery times of GES indicators afterreducing fishing pressures levels typical for
1985-1999 to approximate MSY levels.

Issues encountered

The fact that post-doctoral research assistants were generally employed on contracts which meant
they would leave the programme before its end has generally been managed . Knowing when they
wouldleave hasallowed usto planin advance, with one ortwo exceptions which have been quickly
and efficiently resolved. Decisions by more seniorresearchers to move to new employers have been
more difficultto manage. Several key staff have moved at short notice. Sometimes this has had little
impact on the programme, but some elements of the programme are behind schedule as a result.
That beingsaid, knock-on effects for the Programme have so-far been fairly limited and Pls are
confidentthey willcomplete the programme of work on time.

Trying to complete work already funded in tandem with the new workin WP3 is proving a challenge,
but we are confidentthat we will deliver on most fronts to the original timetable. One ortwono-
cost extensions may be requested to tidy things up next yearand to ensure that the opportunities to
deliver products and impact from the programme are not missed.
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