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/0  LOCAL CONTEXT:

Human Impacts
{urbanization, fishing,
_oyster farming, tourism)
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The Arcachon Bay, a semi-enclosed lagoon submitted to various forcing, pressures and changes.
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May the observed modifications of sediment dynamics within the bay be consequences of seagrass decline?

> A drastic decline of seagrass meadows
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> Increase of suspended sediment concentrations
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‘0 ZOSTERA AS ECOSYSTEM ENGINEERS:

Modification of
vertical mixing

Modification of velocity profile

Canopy-induced
turbulence

52 ; Sediment + root network

(Paul and Amos, 2011 ; Ganthy et al., 2011, 2013a, 2015)
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Sketch of feedbacks mechanisms between seagrass decline,
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OBIJECTIVES OF THE PROJECT: hydrody
1. Better understand the physical shotoeymess
causes of seagrass decline
2.  Unravel physical consequences
and quantify possible Reduced
water clarif
feedbacks between seagrass =
decline, hydrodynamics and
sediment dynamics
3. Investigate past and future -
ecosystem responses to St s
changes of environmental

(" Wrenching,
mechanical destruction

- &
Increased currents )
and waves

THE INTEGRATED MODELLING SYSTEM:

MARS 3D model (Ifremer)

HYDRODYNAMIC core
(Lazure and Dumas, 2008)
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Tide Neap/Spring tide

(EI A MULTI-SCALE STRATEGY:
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BIOLOGICAL module

Seagrass growth

(Plus et al., 2003)

OBSTRUCTIONS module

Effects of flexible seagrasses on momentum and
turbulence
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(Toiman, 2009)

Velocity
profile, bottom
shear stress

(Ganthy et al., 2013b) TODO:

Seagrass
characteristics
(density, leaf length,
biomass...)

SEDIMENT TRANSPORT module

Mixed sediments, consolidation,
morphodynamics

* Implement effects of
seagrasses on wave friction

= Implement effects of waves
on seagrass scouring

Effects of seagrasses on settling velocities,
uspended sediment and critical bottom shear stress
concentration, I
photosynthetically

active radiations

(Kombiadou et al., 2014)
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2.1 - Understanding and quantification of
decline’s consequences on hydrodynamics
and sediment dynamics of the Arcachon
Bay

(field and laboratory experiments, numerical
modelling)
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G. Understanding physical )

causes of the decline
(existing data analysis, numerical
modelling)

2.2 and 2.3 - Quantification of

feedbacks processes
(existing data analysis, results from field and

laboratory analysis, and numerical modelling)
3. Past and future ecosystem

responses to environmental

changes
(long-term numerical modelling)
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