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1 Summary

The dynamics of sediment fluxes in the fluvial and marine environments are still poorly known, particularly at
a regional scale. Measurement techniques as well as numerical models still require research in order to
assess these fluxes from their continental source to the shelf edge; this research would also benefit from
improved and shared monitoring networks.

SunRISE gathers a large community of French and European research laboratories, consulting companies
and governing agencies in order to address i) climate change related issues, particularly in the current
context of coastal vulnerability, ii) European Directives issues, for which pertinent state indicators and
monitoring strategies have to be developed.

SunRISE is organized around 5 workpackages (WP) aiming at identifying which are the priority research
topics to address in order to tackle the following issues: “sediment fluxes at a regional scale in a changing
climate”, and “definition of state indicators for the physical parameters describing the marine environment”.
WP1 will define the priority processes to account for, WP2 will define the necessary innovations in terms of
observation, WP3 will investigate the various modelling approaches, WP4 will work on the research needed
in order to improve state indicators. The last WP is transversal and will help define the main orientations of
projects to be designed to answer 2016 ANR and/or H2020 calls for proposals. The financial support sought
from the ANR will contribute to fund workshops aiming at writing these projects.

The originality of this network lies in the fact that it will bring together French and European teams working at
defining integrative descriptors of the physical regional and coastal environment. Such a structure is
essential in order to lead coordinated action at the European level, in particular in the framework of the
Marine Strategy Framework Directive (MSFD). The strong participation of European partners (who accepted
to lead three of the five WPs) illustrates this initiative relevance.
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Scientific skills Technical skills Management

* River discharges quantification and | * Instrumentation / in situ | « Data management
fate (S1) observations (T1) (M1)

* Shoreline dynamics and sand fluxes | « Satellite remote sensing: algorithm | « Application of
from the shore to the innershelf (S2) improvement / validation (T2) European policy and

« Coastal and shelf oceanography and | * Sediment fluxes numerical reporting (M2)

morphodynamics (S3) modelling (T3)

* Coastal and shelf geomorphology | * Statistical modelling (T4)
and high resolution stratigraphy (S4) | . Cartography (T5)

* Bed reworking quantification at the
regional scale (S5)

* Estuarine sediment dynamics (S6)

* Beach processes (S7)

Changes in the Consortium since the pre-proposal:

- one scientific partner has been added (LUSAC, Caen University)

- the non-French governing agencies that were mentioned in the pre-proposal (DEFRA, United
Kingdom; Federal Environment Agency, Germany; Water Institute, Slovenia) have confirmed
their interest in the network. Since they are not research institutions, they are mostly interested in
being informed about the network outputs, without investing time into it. They will be invited to
attend SunRISE’s last meeting. They were not requested to fill the “fiches partenaires” on line.

- the 50 k€ amount mentioned in the ANR action plan for networks was initially understood as a
maximum value. Given the number of partners and the update of the maximum possible funding
amount, the request for funding has been increased to 82 k€. This amount will also contribute to
fund travel expenses for non-French partners (as specified by mail by the ANR : the call for
proposal was not very explicit about that possibility).

Even though the coordinator will be the only partner receiving funding, all scientific partners were requested
to sign a “fiche partenaire” so as to testify their commitment in the network. However, the pages relative to
administrative information for all partners but the coordinator were removed (the information is online) so as
to keep the document size acceptable, therefore the page numbering in the corresponding file is wrong.

3 Context and objectives

3.1  State of the art

Despite being the support of numerous resources and potential uses for humanity and a biodiversity
reservoir, the marine environment appears to be an insufficiently known world. The awareness of that
situation has raised numerous research projects in the past decades, as well as regulatory policies at the
international, European and national levels. However, despite the importance of the hydrodynamic and
morphodynamic processes in controlling the biota distribution and quality, these projects have mainly
investigated the living compartments of the marine environment, while the physical environment has been
poorly addressed. In particular, little attention has been paid to the regional investigation of sediment flux
dynamics in the marine environment. Past investigations were indeed often restricted to fairly local areas,
and lacked integrative “source to sink” type approaches. These limitations partly result from the overall
sediment dynamics complexity: the rigorous assessment of these fluxes requires understanding transport
processes of mineral particles in the water column as well as their behaviour in the seabed, oftentimes under
the influence of biota (impacting flocculation processes, resuspension capacities and consolidation within the
sediment). Investigating sediment fluxes from their continental source to the shelf still requires advanced
research dedicated to the improvement of measurement techniques (particularly for sand transport, but also
to qualify optic and acoustic devices for instance) as well as the improvement of modelling approaches. The




overall assessment of turbidity and sediment fluxes also needs to rely on the use of existing monitoring
networks and the construction of new ones in coastal environments.

Sediment fluxes assessment is a key point in order to investigate coastal morphological evolutions and/or
habitat changes. Morphodynamics in urbanized areas has become a particularly sensitive topic since
conditions of sediment remobilisation and transport may change under increased climate change stress
(sea-level rise, wave climate change, modification in the drainage basins hydraulic regime due to modified
rainfall), but also under the stress of increased human impact (river management and damming, dredging,
marine aggregate extraction, aquaculture, fishing, offshore renewable energy farms), which may change
sediment inputs from the continent and the conditions of sediment remobilisation and transport in the coastal
zone. Moreover, fine sediments resuspension cannot be disconnected from the induced turbidity, hence from
the primary production in coastal environments. In this document, the term “sediment fluxes” will thus be
understood in the sense of j) long-shore or cross-shore sediment fluxes, from the continent to the shelf, ii)
the related evolutions in bottom sedimentary coverage (links with the seafloor integrity), turbidity (links with
the euphotic depth and primary production), and morphology (links with bathymetric and/or hydrodynamic
changes, cf. coastal erosion issues).

In the late 1990s and early 2000s, the ONR-funded North-American STRATAFORM project, followed by the
joint EU-ONR-funded EuroSTRATFORM project were pioneers in gathering scientists from the whole
sediment dynamics community (geologists, stratigraphers, sedimentologists, sediment dynamics
researchers, instrumental and numerical developers, etc.) , in order to understand sedimentary systems from
source to sink. While these projects came to an end, the success of the experience led James Syvitski
(University of Colorado at Boulder) to initiate the NSF-founded CSDMS (Community Surface Dynamics
Modeling System) network. Even though this network focused on modelling issues (which is not SunRISE’s
purpose), it was born from the successful mixing of disciplines usually mostly foreign to each other. Ten
years after its foundation, it is still very much alive and still fosters successful pluridisciplinary interactions in
the field of sediment dynamics approaches at all space and time scales. It is the success of this approach
that SunRISE aims at reproducing in a national and European environment, yet with a wider disciplinary
scope (not restricted to modelling) and more restricted space and time scales (restrained to the whole
continental shelf and modern processes).

The challenges set by the ANR Action Plan and by the European context also require the adoption of an
“overall” view of the environment. In the marine environment, several European framework directives (WFD ;
MSFD, Natura 2000), Regional sea conventions (RSC), as well as national policies such as the road map for
“marine biodiversity, seas and oceans” drawn after the French environmental conference (2013) aim all
toward a common objective of improving or maintaining a good “environmental” or “ecological’ status for the
sea. While they apply to different scales and perimeters, all stress the need for an ecosystemic approach
where the water column and the sea bed physical characteristics are the support (substrate) for biological
activity. These directives are based on a DPSIR approach (Driving Forces, Pressures, States, Impacts,
Responses) for which knowing the seabed and water column physical status is a key to understand how
various sources of pressure can impact the status of its living component.

Within the MSFD, the physical characteristics of the sea floor and water column are dealt with through two
“descriptors” (D6 = “sea floor integrity”, and D7 =" no permanent change in hydrography”). One of the
directive’s goals is ensure little to no disturbance due to human activities regarding natural sedimentation,
bathymetry, turbidity, hydrodynamics, so as to ensure in turn little to no disturbance to the living environment.
Both descriptors are therefore closely linked to pelagic and benthic habitats, even if little is still known
regarding the accurate assessment of the space and time impact of human activities on the biota (apart for
some activities which have been thoroughly investigated, such as marine aggregate extraction). A monitoring
program is being set up within the MSFD so as to monitor the evolution of seafloor and water column
physical parameters, determine state indicators, and possibly assess the efficiency of management
measures.

Numerous scientific gaps and the absence of a dedicated framework for the sediment dynamics research
community to propose coordinated action have led the teams in charge of implementing MSFD for D6 and



D7 to provide partial answers to the MSFD requirements. This resulted in little coherence between European
Member States. SunRISE has the ambition to propose synergetic projects so as to promote a sound strategy
based on scientific expertise. The enthusiasm shown by the European partners involved in MSFD issues to
join this network illustrates their longing for such structure.

To our knowledge, no other country has taken the lead to coordinate projects dedicated to address the
MSFD for Descriptors 6 and 7. European scientists, particularly in disciplinary fields that have not yet been
somewhat structured within European conventions, also miss such scientific coordination. SunRISE is a
starting point, and will involve European teams willing to participate in enlightening future Horizon2020
projects.

While climate change as such is not addressed within the MSFD, it cannot be disregarded when trying to
assess anthropic vs. natural variability. As far as sediment fluxes are concerned, this purely
"sedimentological" aspect of the sediment fluxes at the regional scale may disregard links to biology, while
being required to investigate past variability as well as climate change issues. The proposed network
therefore also sets a sound platform in order to gather a wide range of different experts likely to build future
projects addressing climate change issues (e.g. long-term coastal or estuarine morphological evolutions,
long-term sediment coverage trends, coastal erosion issues as required by the National Strategy for
Integrated Coastal Management [SNGITC] efc.).

3.2  Scientific and technological issues

Several technological and scientific barriers still impair proper evaluation of sediment fluxes (optical vs.
acoustic techniques, particular issues related to sand flux evaluation, efc.); while river solid discharges are
now starting to be more accurately measured or estimated, their fate is still unknown because of difficulties in
tracking them in the coastal environment and validating numerical models; sediment exchanges between the
shore and the inner shelf are still incompletely understood, partly because of the complexity of wave-current
interactions to be accounted for. The fate of sediments eroded during storms is for instance mostly unknown.

The network will help prioritize relevant issues in order to improve our capability to predict overall sediment
fluxes across the shelf, and much can be expected from the collaboration between field researchers, experts
in data acquisition and processing, physical oceanographers and numerical modellers.

Furthermore, the definition of pertinent indicators qualifying a “good environmental/ecological status” is still a
challenge. Different European countries have come up with various propositions that deserve more attention,
particularly because quantifying the natural variability at the regional scale has not yet been done for
sediment-related parameters, because the overall impact of superimposed human activities on different
parameters (turbidity, morphology, sediment distribution) is not yet known either, because choosing relevant
state indicators should also be done taking into account the ecosystem’s sensitivity to various parameters.

3.3  Expected results

The goal of this project is to gather the national and international experts to be solicited to fully address the
issues regarding sediment fluxes at a regional scale. It will create a missing link between the different
scientific communities working from the continental or coastal sediment source to the continental shelf, from
the “observation” world to the “modelling” world as well as the “technical” world. It will also complement
existing marine sciences networks (such as related to ICES or Regional Seas Conventions) by addressing
marine issues from the physical standpoint.



Shared projects and objectives are the best way to motivate true collaborations between specialties that may
seem, from afar, to fall under the same disciplinary field (“sediment dynamics”), but that actually exhibit a
vast diversity of approaches and expertise depending on the investigated time scale or space scales. The
SunRISE network will build a scientific environment where researchers will share advances on measurement
devices and techniques, sedimentary processes, integrative numerical models, and monitoring approaches.

The results will therefore consist in:

- a proposed perennial European structuration so as to promote improved coordination regarding how
Descriptors 6 and 7 will be addressed within the Marine Strategy Framework Directive, even beyond
the lifespan of the SunRISE network;

- the definition of several research actions to be included within one or several projects to be
proposed to 2016 ANR or H2020 calls for proposals.

3.4  Outcomes with regards to society, economy, regulations, environment

The introduction of the #1 societal challenge “sober resources management and adaptation to climate
change” in the call is enlightening: human impacts on the environment (whether “direct” impacts or climate
change-related) are now perceived from the local to the global scales, ecosystems are affected while the
need for natural resources is continuously increasing. At the national level, this understanding led to the
second road map issued from the 2013 Environmental Conference for an Ecological Transition. This
roadmap identified research priorities regarding marine biodiversity, seas and oceans. It particularly
mentioned the need to define the conditions for the sustainable exploitation of resources from the marine
environment and for « the development of maritime activities such as marine renewable energy exploitation
and maritime traffic ». Such activities may indeed affect the marine biodiversity, either directly or indirectly.
As a translation into regulatory commitments, the roadmap also sets up the need to define scientific and
operational priorities in support of European public policies such as the Marine Strategy Framework Directive
(Directive cadre stratégie pour le milieu marin), the Flora and Fauna Habitat Directive (Directive habitat
faune flore), Natura 2000 and the strategy to create protected marine areas.

One of our society’s challenges is to understand the intricate processes governing natural and human-
impacted systems, and to imagine remediation strategies. Sediment fluxes are one of these processes, likely
to be modified by climate change (because of changing continental erosion impacting inputs to the ocean,
modified wave climate or sea level transforming sediment dynamics in coastal seas, efc.), and being
modified by human impacts (river damming, dredging, sand extraction, offshore installation of large
structures, aquaculture, trawling, etc.). Climate change and broad scale activities (such as fishing or large
infrastructures construction) are already disturbing the overall sediment flux dynamics in rivers and coastal
seas though various processes: i) reducing coarse sediment inputs to the sea, ij) creating sometimes
undesirable large sediment traps (for fine sediments, sand or pebbles) requiring further management,
impairing in places natural sand transfers to the beaches, iii) modifying benthic habitats through mechanical
bed reworking, changes in bed composition or increased turbidity, iv) modifying pelagic habitats through
increased turbidity, which may in turn affect phytoplankton growth or the location of fish nourishing grounds.
These changes are all motivated by the need for resources: energy resources (damming, marine renewable
energy), mineral resources (river or marine sediment extraction), food resources (aquaculture and fishing).
The intensity of these needs is likely to increase, which will require alternative strategies to limit their
negative impact on an environment under continuous exploitation.

Whether related to the ecosystem or not, all these issues are more or less related to sediment transfers,
whether under direct human action, or under natural forcing (e.g. sediment transfers between the shelf and
the shoreface). Apart from the ecosystemic point of view clearly identified within the MSFD or other
international directives, particularly in a rising sea level context, it becomes of utmost interest to know the
present and future sources and sinks of sediments, in order to better anticipate future trends in coastal areas
morphological evolutions. These « morphodynamic » issues have been identified as priorities within the
national HED? research association (GIS Hydraulique pour 'Environnement et le Développement Durable —
Hydraulics for the Environmental and Sustainable Development) led by the CEREMA (Centre d’études et
d’expertise sur les risques, I'environnement, la mobilité et 'aménagement) , as well as within the National



Strategy for the Coastline Integrated Management (Stratégie Nationale pour la Gestion Intégrée du Trait de
Céte) led by the French Ministry of Ecology.

3.5  National / international position

At the national level, this network re-activates past collaborative actions such as the Transversal Action
ART7 from the Programme National Environnement Coétier, while enlarging it to the shelf scale (and an
international partnership). It encompasses research issues that were identified by the 2010 Ocean
Atmosphere INSU Prospective (in particular regarding sediment transfers from the continent to the inner
shelf). It also constitutes a concrete continuation of the SHELFLUX initiative (EC2CO 2008) aiming at
assessing sediment fluxes at the regional scale. That theme has since been identified as a main research
axis by the national HED? association research program.

From the MSFD standpoint, the network reinforces the so far informal links between the French institutes in
charge of coordinating the Directive’s work plan for Descriptor 6 and Descriptor 7 (respectively BRGM and
SHOM) and research teams possibly involved in designing or operating improved indicators and/or
monitoring strategies.

From a scientific point of view, most universities and research organizations that investigate sediment
dynamics along French coasts are involved in the network. Investigation sites cover the English Channel, the
Bay of Biscay and the Mediterranean Sea. The choice of allowing such a wide consortium was made so as
to foster productive brainstorming related to the a large range of different topics that need to be addressed in
order to tackle ambitious objectives, and so as to collect experience from teams working in different types of
environments. European teams are also included for their interest in the regional scale and/or for their
expertise in certain processes, for the benefit of their experience in non-French waters (e.g. North Sea,
Adriatic Sea) and for their implication within the Marine Strategy in their own country.

4 Scientific and technical programme, project organization

4.1.1 WP1 Priority process-oriented research topics to be addressed in order to assess
sediment fluxes over the shelf - WP leader: CSIC, Spain

The continent-ocean transfer of matter and energy involves a number of processes operating and interacting
at different time and space scales, having a direct effect on “seafloor integrity” and “hydrography”
(descriptors D6 and D7). Human disturbances on watershed, coastal and offshore systems, and
disturbances resulting from global change, superimpose on natural processes and must be fully addressed.

Anthropogenic transformations have altered all physiographic compartments participating in sediment
transfers from the continent to the shelf edge:

- the river watershed (damming, channelling of river beds, water and gravel extraction)

- the coastline, which has been heavily remodelled by infrastructures (harbours and marinas, breakwaters
and groins, sewage pipes, storm sewers) or beach nourishment,

- the coastal area, sometimes expanding to the shelf, undergoing activities such as dredging, sand
extraction and trawling.

These human activities have dramatically altered the natural sediment fluxes and hydrography in many
regions of the world, including Europe. Superimposed to these direct impacts, climate change modifies
forcing conditions, hence contributing to indirect changes in sediment transfers and water turbidity.

These changes induce impacts on the ecosystems, which in turn alter sediment fluxes and hydrography.
The main objective of this WP is to investigate how to account for the complex interaction of all these factors
in order to evaluate the MSFD D6 and D7 descriptors.



One task will analyse the role of watershed inputs, coastal systems and human activities. Another task will
study the main marine processes controlling hydrography and sediment dynamics and a third task will
specifically investigate the impact of extreme events.

Task 1: Improved integrated assessment of sediment discharges into the ocean including the
effects of human activities.

* Sediment inputs from rivers and coastal erosion and resulting sediment fluxes.

* Role of coastal lagoons and estuaries on coast-shelf sediment exchange and trapping

* Role of harbours, infrastructures, and dredging activities in modifying coastal sediment fluxes, water
masses and currents

* Role of bottom trawling on altering continental margin sediment fluxes and morphology

Task 2: Main processes driving sediment dynamics and hydrography onshore, offshore and off-
shelf

* Role of wind induced currents, high-frequency wave oscillatory currents and low frequency waves on
sediment transport in tidally and non-tidally influenced shelves.

* Role of biological and physicochemical processes on particle flocculation and cohesion, and in
stabilising/destabilising the seabed

* Role of internal waves on shelf sediment fluxes and bottom morphology

* Shelf edge sediment exchange processes and slope transfer through submarine canyons

* Processes controlling nepheloid layers dynamics

Task 3: Impact of extreme events on sediment fluxes

* Sediment fluxes and dynamics during major storms, floods, dense shelf water cascading events and
benthic storms

¢ Fluid muds, and storm and flood layers.

* Biological and physical reworking of bottom sediment after extreme sediment transport events

Large data sets are required to observe and detect changes in the environmental status as it results from
processes working at different time scales. Data are mainly provided by in situ measurements and
satellite observation, and are complemented by model outputs. In order to assess seafloor integrity and
hydrography, locations where sediment fluxes, physical processes and organisms have been monitored
and labelled as locations in “good environmental status” will be compared to locations exhibiting different
levels of natural and human-induced pressure. This approach will help assess the relevance of various
indicators associated with sediment fluxes and hydrography in order to assess the environmental status.

Index of success of WP1

The state of the art as issued from the confrontation of all partners’ expertise will set the bases to
prioritize research themes aiming at improving our understanding of the shelf-scale sediment dynamics.
Main gaps in knowledge will be identified according to their impact on the correct determination of
sediment fluxes at the regional scale.

Risk of failure and contingency plan

The list of issues to be addressed is long. Finding criteria to favour some “priority” topics to be included
in future projects may be challenging. Confrontation with the outputs from other WPs (including WP4)
and additional state of the art reviews may be required so as to sort out a reduced number of priorities.
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Regarding MSFD final objectives, the different characteristics of each site must be well understood in
order to properly discriminate different values for D6/D7 indicators: some of these could be different for
different sites (e.g. for the Atlantic and for the Mediterranean Sea). A challenge will be to use these
differences in order to better capture the definition of a “good” environmental status.

Chronogram

4.1.

- Kick off meeting: organisation of participants and identification of key areas for analysis of
processes, human activities and environmental status

- End of year 1 meeting: Identification of relationships between processes and good environmental
status. Structuration of a report focused on proposal elaboration

- End-year 2: Integration of the results for writing of drafts proposal

2 WP2 : Improvement of critical observation techniques and strategies - WP leader:RBINS,
Belgium

The focus of this WPs lies on j) the evaluation and intercomparison of established monitoring techniques and
strategies for descriptors D6 and D7 describing the marine ecosystems physical background (seafloor
integrity and hydrography) and ii) on the proposition and assessment of new methods. The main parameters
to be monitored are bottom shear stress, turbidity (suspended particulate matter — SPM concentration),

particle

settling and bed load transport. An important aim is to assess the state of our understanding and to

evaluate the uncertainties involved in the measurement of these parameters. Knowledge of the uncertainty
will become an important issue, as they will be used as tools to evaluate ecosystem changes and the good
environmental status of the marine ecosystem.

Task 1:

Evaluation and intercomparison of existing monitoring techniques for

Suspended sediment dynamics in the water column. This includes in situ optic and acoustic methods
to measure suspended sediment concentration and its characteristics.

Bottom boundary layer dynamics. This includes measurements of bed shear stress, critical erosion
shear stress and bedload sediment transport.

Assessing geographical turbidity variability using remote sensing techniques.

Uncertainty of the monitoring techniques

Repeatability and spatial representativity of the measurements.
Calibration and intercalibration of optic and acoustic sensors for measuring sediment dynamics in
order to assess the uncertainty of the sensors.

Improvements of monitoring methods

Combination of optic and (multi-frequent) acoustic sensors for measuring sediment dynamics
Assessment of the interest for systematic mineralogical composition, organic matter and biomass
characteristics of the seabed and the suspended matter in the water column

Assessment of methods (fixed stations, random sampling in space and time, vertical profiling,
combination of different sensors) for long-term monitoring strategies of the seabed (morphology) and
the sediment dynamics in the near-bed and the water column

Investigating the complementarity of using fixed stations (moorings, buoys, tripods...) and mobile
platforms such as gliders or profiling floats all equipped with same sensors (optics and acoustics at
multiple wavelengths).
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Some of these technical issues are likely to be of interest for developers of monitoring devices. Once some
key technical issues will have been identified, specific needs and/or solutions will be submitted to private
companies that may be interested in future cooperation within H2020 projects.

Index of success of WP2

Help fill gaps in the exploitation of in situ measurements, and improve implementation methods in order
to achieve a robust technical and scientific understanding of the primary data types required for the
monitoring of D6/D7 indicators.

Risk of failure and contingency plan

Technical and scientific questions arising from this WP depend on existing and new technologies. They
are related to the physical processes, their variability and the effect of biological activity. Time-scales
from seconds to years will have to be addressed. Common measuring strategies will have to be defined
in order to guarantee intercomparison between datasets from geographically distant areas with different
environmental settings. Concerning the ability to detect long-term variations, e.g. due to human impact
or climate change, answers can only be found through research programmes including long term
monitoring networks.

4.1. 3 WP3: Assessing modelling techniques and strategies - WP leader: CNR ISMAR, Italy

Integrated numerical models are important support tools for the management of coastal water environments
as well as for research. This WP aims to bring together different initiatives in the field of integrated modelling
system development in order to create a European wide community and discussion forum. The scope of this
WP is the definition of a modelling framework that could help define best modelling practices in order to
characterize MSFD indicators for descriptors D6 and D7.

Many European research institutions, both private and public, are involved in developing numerical modelling
systems in order to investigate coastal dynamics for research and management issues. The basic idea of the
network is to gather the efforts of already existing scientific groups from France and other European
countries, in order to establish a common understanding of sediment transport modelling techniques and
strategies. The network activity would also provide new insight useful for coastal management decision
throughout Europe.

The principal parameters to be modelled are the same as assessed in WP2, j.e. bottom shear stress,
turbidity (in terms of suspended sediment concentration), and bedload sediment transport.

Task 1: Sediment transport modelling techniques

This task aims at creating interactions and synergies between the different French and European
modelling groups in order to critically evaluate the existing modelling strategies used to assess sediment
fluxes and define:

* the role of coupling hydrodynamic, wave and sediment transport models;

* which « boundary conditions » need to be known, at which space and time resolution (seabed
composition, quantified river inputs, hydrodynamic/weather forcing) at the regional scale;

* which resolutions are required;

* what is the role of coastal processes in the regional dynamics;

* how to account for the role of biological processes on sediment flux.
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Task 2: Long term morphodynamic modelling and climate change

This task will investigate how long term modelling techniques could be used in defining descriptor D6
(sea floor integrity), especially under a climate change perspective. Long term morphological modelling
is highly time consuming and a proper simulation set-up has to be defined in order to reproduce the main
processes responsible for sediment transport. This task will evaluate existing strategies for long term
morphological modelling and propose guidelines for a proper application of numerical models to
investigate the effects of a changing climate.

Task 3: Model uncertainty and data assimilation

Numerical modelling results need to be accompanied by the estimation of their uncertainty. This is
especially true for sediment transport modelling where high uncertainty characterize the numerical
results. The aim of this task is to review the calibration and validation procedures used by the modelling
groups involved in the SunRISE consortium in order to understand the limits and reliability of numerical
models for describing the dynamics of sediment fluxes in the fluvial and marine environments. The use
of data assimilation in sediment transport modelling will be also considered and evaluated.

Index of success of WP1

Be able to identify several scientific questions regarding numerical modelling. Create a network of
researchers following a common strategy for sediment flux modelling. Help defining the role of numerical
model in describing indicators D6 and D7.

Risk of failure and contingency plan

Scientific questions arising from this WP might find an answer, if all partners of the SunRISE consortium
participate in defining common “good modelling practices”.

4.1. 4 WPA4: Identify and activate baseline research in support of GES indicators on the physical
components of the European seas - WP leader: BRGM-SHOM, France

For a couple of decades, several international, European and national strategies have aimed at defining a
“good ecological (or environmental) status” (GES) for marine waters, and at launching procedures so as to
reach this target. The implementation of the MSFD sets methods so as to achieve pertinent diagnoses,
monitoring strategies, development of indicators and reference values for several descriptors of the
environment. Increasing the level of coherence of measures/indicators throughout European waters requires
strong cooperation within each defined Marine Region and between the different Marine Regions.

The GES of the European seas, to be achieved in 2020, is described through 11 descriptors. Descriptors D6
and D7 describe the marine ecosystems physical status, and are critical to understand how human activities
impact the living component addressed by other indicators. Background information and current activities in
support of D6 and D7 suffer from (1) insufficient dedicated research, and (2) lack of European working
groups on marine hydrodynamics, morphology and sedimentology. The tight agenda for the implementation
of the MSFD is split into 6-year cycles during which predefined indicators have to be assessed according to
a stable monitoring strategy. For the first cycle (2010-2016), since knowledge of some environmental
parameters at regional scale was missing, approximate indicators were sometimes derived from existing
data (e.g. in order to confront the intensity of human activities agains the status of benthic habitats). This
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strategy has many weak points and it urgently requires to be improved. The MSFD cycles approach should
lead to more robust and sound future assessments of the GES mostly based on the implementation of
dedicated research and the development of a refined conceptual frame.

The aim of WP4 is to:
* Review the different GES definitions throughout Europe for descriptors 6 and 7 (bibliographic research)
* Bring a critical analysis

o of the existing indicators proposed for D6 and D7 within the MSFD. Give guidelines to
improve their definition (status assessment, threshold or trends with regard to the “good”
status), and define a strategy to move toward a coherent approach throughout Europe

o of the MSFD first cycle monitoring program tentatively defined within each Member State in
order to assess the values of D6 and D7 indicators.

* Identify, along with WP1, which are the main scientific issues to assess in order to better define
pertinent descriptors for D6 and D6, and/or to quantify the need for data aiming at quantifying natural
vs. human induced variability.

This work will take into account previous results from the FP7 STAGES project (Science and Technology
Advancing Governance of Good Environmental Status; e.g. report on “Quality-assured science policy
briefings on the needs for further research”).

Task1: 1) Critical analysis of the physical GES descriptors D6 and D7 as defined in relation to the
MSFD 2) Critical analysis of the national reports provided by EU member states in relation to GES
descriptors D6 and D7, and 3) Set up of the basis for a European-wide monitoring program

On the basis of the state of art of progresses and deliverables of the implementation of MSFD (initial
assessment, preliminary definition of GES, monitoring program), this task will review the European
knowledge/indicators regarding descriptors 6 and 7 and make a critical analysis of the work done, so as
to improve the cycle 2 approach of the GES and base it on a sound and shared scientific approach: it will
in particular try to assess the pertinence of existing indicators throughout Europe, and define how
European countries can improve common indicators definition, thresholds and/or trends for D6 and D7
descriptors.

Within the SunRISE network, an international workgroup gathering scientists in charge of D6 and D7
implementation in their own country will synthetize the information provided by all Member States for the
initial assessment and for the initial definition of the good environment status (step 1). This synthesis will
then be presented to the whole network so as to initiate a brainstorming procedure aiming at proposing
improved indicators definitions, and associated monitoring programs (step 2).

Step 1 will be prepared within each Member State, following a chart proposed by WP leaders. A
workshop (mid-year 1) will be organized to synthesize the outputs (day 1) present them to the enlarged
working group and initiate a first brainstorming session (day 2). A second workshop (end of year 1) will
be organized to give the feedback of the critical analysis and launch task 3.

Task2: Improving the links with other marine European directives

This task aims at creating interactions and synergies between the different European directives
dedicated to the marine ecological status improvement: the Marine Strategy Framework Directive
(MSFD), the Water Framework Directive (WFD), as well as the regional seas conventions (OSPAR,
HELCOM, Barcelona), the "action plans for the sea” and the French road map for “marine biodiversity,
sea and ocean”. A greater coordination between those directives or conventions would bring better
coherence and would optimize the efforts dedicated to developing indicators of the marine physical
status.
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The network will make a first attempt at compiling and analysing the documents produced by Europe
and Member States (MS) to implement those plans or directives. The aim of the analysis is to point out
common objectives, following the approach of OSPAR and Barcelona sea conventions. These
conventions are indeed also developing similar indicators as defined within the MSFD for descriptors D6
and D7.

Task3: Making research propositions to improve the scientific bases of D6 and D7 indicators and the
associated monitoring program

Tasks 1 and 2 will identify possible strategies for improving a unified GES assessment throughout
Europe with respect to D6 and D7. They will also point out needs for dedicated research aiming at
assessing the “physical” environment status at the regional scale. Task 3 will try to deliver guidelines in
order to:

- improve the methodology and scientific background for indicators elaboration (taking into
account relationships between the physical environment and the pelagic and benthic
habitats);

- define methods leading to the definition of thresholds for a “good” environmental status,

- improve the monitoring program related to D6 and D7, aiming at homogenizing the
monitoring strategies for the Marine Strategy and Water Framework Directives.

This task will lead to a set of guidelines as a deliverable of task 1 and 2. These guidelines will point out
shortcomings in the MSFD first cycle and possible improvements for the next cycle, regarding 1) the
Good status definition for D6 and D7 and 2) the optimization of the associated monitoring program, as
required by the EU before starting a new MSFD cycle in 2017. Outputs from other WPs will be merged to
these guidelines.

Propositions to improve MSFD implementation will be disseminated to all member states, so to be taken
in account for the MSFD second cycle.

Index of success of WP4

Be able to identify one or several scientific questions. Help fill gaps in knowledge that imped a sound
scientific background to the implementation of D6/D7 indicators. Put forward the key of understanding
environmental status that is physical processes and characteristic knowledge.

Risk of failure and contingency plan

Scientific questions arising from this WP might find an answer, if developed in research projects and
funded, within several years after 2016. It will not fit with the MSFD second cycle starting in 2017, and
asking for an improved definition of good environmental status in 2017. That is why besides finding
guidelines of research, it is also important to make methodological propositions or improvement of the
MSFD approach to be applicable in 2017.

Chronogram

- Kick off meeting: organisation of task 1 and 2 working group

- Desk studies (reviews od MSFD documents)-Task 2)

- Mid-year 1 meeting: synthesis of first step of task 1

- Desk studies (critical analysis Task 1, compilation and analysis of other policies

- End of year 1: 2 days workshop —Feedback of task 1 and 2, identification of scientific questions,
launching of task 3
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- Redaction of the report
- Mid-year 2: End of task. Report delivery

4.1. 5 WPS5: future project design: come up with several options, and analyze their respective
benefits/drawbacks - Proposed WP leader: IFREMER, France

All partner will be involved in this WP that will merge the conclusions of all WPs to think about which
project(s) to propose together. This task will be prepared by the WP leader before the mid-year 2 meeting.
Preparation will consist in compiling the outputs of workpackages 1 to 4, and providing an analysis of the
2016 Horizon2020 and ANR call. The mid-year 2 meeting will be dedicated to the construction of several
possible scenarios for the writing of proposals. Governing agencies will be invited to participate in that
meeting so as to express their needs and/or give recommendations regarding the relevance of future
projects. Several non-exclusive options may already be imagined, among which:

e creation of a perennial European network dedicated to the assessment of “physical parameters”
within European directives (linked to ecosystem-oriented networks)

e proposal for one large European MSFD oriented D6/D7 project including research / applications for
various areas

* one project strictly « indicator oriented », with partners representative of other MSFD descriptors
related to ecological issues

* one « technical » project focusing on best practice for monitoring the physical environment (in situ /
satellite / model), including specific tasks in each field

* one project focusing on sediment transfers from the continent to the shelf edge, at various time
scales

Index of success of WP5

Document providing the synthesis of proposed tasks to be inserted within future calls (production from
WP1, WP2 and WP3)

Analysis of the national and European calls

Production of advanced drafts for proposal(s)

Risk of failure and contingency plan

The network will be trying to design proposals answering calls that will come out in 2016. The main risk
would be for a “thematic” project not to fit these calls as a whole, in which case the network would be
“split” in order to join pluridisciplinary consortiums.

Chronogram

- After the end-year 1 meeting: Preparation of the mid-year 2 meeting: synthesis of the outputs of
WP1 to WP3. Analysis of the Horizon2020 and ANR calls

- mid-year 2 meeting: structuration of one or several proposals

- end-year 2 workshop (not plenary): writing of the advanced drafts for proposals
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4.2  Project organization

The financial support offered for “start-up” activities consists in allowing workshops to be organized so as to
prepare collaborative research programmes, at the national or international level. Several work groups will
be identified within the network, according to the proposed workpackages, hence j) specific needs related to
the MSFD requirements (in terms of research, but also international structuration), ii) “upstream” research
topics related to processes (WP2), observation (WP3) and numerical modelling (WP4).

Given the large number of partners, the number of meetings will have to be fairly limited, and all the better
prepared. The first meeting (kick-off) will include a plenary session and WP meetings for which WP leaders
will have defined clear and contained objectives for each group, keeping in mind the two global themes
supported by the network. This first meeting will have to comfort a set of research orientations within each
WP, but will also have to propose a set of ideas so as to bring together different approaches. Brainstorming
will be encouraged through the organization of several “transversal” working sessions.

Each workgroup will plan one or dedicated meetings in order to more precisely address the key issues
relevant to its theme. Given the transversal links in between WP1, WP2 and WP3, these meetings will be
tentatively organized at the same time and place (mid-year 1 and/or end-year 1). The possibility of focusing
the research on shared sites will be explored. At that stage, the pertinence of inviting partners outside the
network into possible consortiums will be assessed (particularly for H2020 proposals). Particularly regarding
MSFD issues, the network will assess the opportunity of inviting representatives of national governing
agencies and of the European Commission to attend the last meeting. The idea would be to inform
governing agencies of the network’s initiative, and give them the opportunity to express their opinion and/or
recommendations regarding European structuration.

A second plenary session (mid-year 2) will help compile the ideas emerging from all WPs. This meeting will
help structure common objectives to be included into future proposals (WP5). If the option of inviting
governing agencies is agreed upon by the network, the construction of these proposals may benefit from
their inputs.

Ifremer 4 400,00 € | CEREGE 3 250,00 €
LOG 2 200,00 € |LPG 1 000,00 €
M2C 3 250,00 € | ARTELIA 1 000,00 €
MMS Nantes 1 000,00 € | CREOCEAN | 2200,00 €
LIENSs 3 250,00 € [ NERC 1 800,00 €
LEGI 1 000,00 € | CEFREM 3 250,00 €
BRGM 4 400,00 € |[EPOC 3 250,00 €
IRSN 3 250,00 € [ LUSAC 2200,00 €
SHOM 4 400,00 € | LOV 1 000,00 €
CNR ISMAR 2 900,00 € | CEREMA 1 000,00 €
RBINS 4 000,00 € | Montpellier 1 000,00 €
ICM 2900,00 €
UB 2900,00 € | LA 2 200,00 €
TU Delft 1 800,00 € | DHI 2200,00 €
Meetings 15 000,00 €
TOTAL 82 000,00 €
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A last meeting (end-year 2) restricted to the main writers will help finalize the actual proposal(s) to be
submitted.

Funding will be dedicated to the organization of the meetings (conference room, catering) and the travelling
expenses for all partners. Since the project coordinator has to manage the overall amount dedicated to the
network, the following table is an attempt to share the funding among partners. During the course of the
project, travelling expenses will be reimbursed upon request (bills to be provided to Ifremer)

These are rough estimates according to the number of scientists involved. Actual reimbursements will be
done according to the actual participation in meetings. If a partner, for any reason, cannot contribute actively
to the network anymore, this partner will not participate in the next meetings and its overall funding may be
reduced.

5 Project promotion, global impact

5.1 communication (conferences, publications)

The network activities will be communicated to governing agencies (for themes related to European
directives). Projects drafts are not to be published.

5.2 links with private companies

Most professional human activities at sea have an impact on sediment dynamics (at different space scales).
Consulting companies are therefore often solicited by professionals or public managers in order to carry out
impact studies; several of these companies are regularly involved in research and development activities,
and remain close to academic research laboratories with which they share their expertise. Three consulting
companies are involved in the network so as to promote this necessary transfer from the academic sphere to
the industrial sphere.

Because of the challenges that still exist regarding observation techniques, the network may identify some
technical innovations to be encouraged in order to access some sediment-related parameters (in situ and
remote observations). Such technical developments may involve industrial developers, which may therefore
be invited to join a future consortium.

5.3 impacts for governing agencies

The network integrates the French agencies in charge of interacting with the French Ministry of Ecology
regarding the application of European Directives (Agence des Aires Marines Protégées AAMP- Ifremer).
The national leaders in charge of Descriptors 6 and 7 (BRGM and SHOM) are also members of the network,
as well as active laboratories in charge of these same descriptors in Spain (University of Barcelona) and in
Belgium (RBINS). The national governing agencies in charge of the application of European Directives will
therefore directly benefit from the work carried out within this network. Agencies from several European
Member States expressed their interest in this network (UK, Germany, Slovenia), even though they did not
have time to formally participate.
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