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> The Arcachon Bay (Bay of Biscay, French Atlantic Coast) » 3D numerical modelling
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Fig. 3: Spatial limit and resolution of model ranks

» The seagrass Zostera noltei : a well known ecosystem engineer
Table 1: Characteristics of the five seagrass situations used for the simulations

Simulation ID Coverage* Leaf length (cm)** Leaf width (mm)** Leaf density (n.m™2)**
Unvegetated - - - -
Winter-89 >75% 4.5 0.5 16000

Modification of velocity profile N : - : Summer-89 >75% 20.0 1.1 80000
Modification of vertical mixing B Winter-08 <25% ; 25%<.<75% ; >75% 4.0;4.2; 4.5 0.5 4000 ; 8000 ; 16000
B o :1 Summer-08 <25% ; 25%<.<75% ; >75% 13.0; 14.0; 20.0 1.1 20000 ; 40000 ; 80000
-f-" "._‘: "".4\’ ’ ""' : xS, J *Coverage corresponds to different areas presented in Fig.1.density.
:.’ :.‘: Te '.'\".r;' el VR i **Seagrass characteristics were choosen representative to seagras seasonality within the Arcachon Bay
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Fig. 2: Physical processes induced by seagrasses 2015) y = ug—z where the m-th moment about zero is defined as:  #m = HZ(TH)’“ and N is the number of samples n;.
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- For water level asymmetry (y,), n = oh - For velocity asymmetry (y,,), n = u, where u are across-shore tidal velocities
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substantially modify tidal propagation and asymmetry within the - 4, also quantified for decadal data from Arcachon’s tidal gauge: running window (29 days length), linear trend tested for
\ Arcachon Bay? / N significance using Mann-Kendall test (95% confidence level), and seasonality computed and displayed as a box plot Y

Results and Discussion

> Spatio-temporal variability of water level asymmetry (y,)
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Fig. 4: Maps of water level asymmetry for the five performed simulations

> Spatio-temporal variability of current asymmetry (y,) » Comparison with decadal tidal gauge data
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- Seagrass variability may contribute to long-term and seasonal changes of tidal

Fig. 7: Maps of current asymmeiry for the five situations simulated asymmetry, among other factors (sea-level, wave setup, inlet migration...).
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Conclusions and Perspectives

Our model shows that the modification of bottom friction induced by the presence of Zostera noltei meadows, the seasonality of their development as well as their change in extent have significant impact on tidal propagation
and asymmetry within the Arcachon Bay, both on water level and current asymmetry. Regarding the water levels, the presence seagrass meadows tends to damp ebb-dominance and enhance flood dominance, mainly in
central/inner parts of the Bay where tidal flat are colonized. Regarding the current asymmetry, seagrass meadows also tend to enhance flood dominance, and to modify tidal circulation in the inner part of the Bay with possible
substantial effects on sediment transport. Decadal tidal gauge data analysis show a significant decrease of flood-dominance with time, as well as an important seasonality of water level asymmetry which may be partly
attributed to variation of seagrass development and extent. Various external factors such as sea level rise, wave-induced setup and morphological changes of the inlet may also significantly contribute to observed long-term

Qhanges. The relative impact among all these environmental factors remains to be quantified. /
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