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ECOWind-ACCELERATE aim and objectives What is ecologically-relevant seafloor change? How do we predict this?
Understand the combined impacts of climate change and OWFs on Seabed sediment composition can influence the benthic Develop a high-resolution model including the presence of existing
accelerated ecologically-relevant seafloor change (Fig. 1). communities it supports and as a result seabird prey, and the and proposed OWF infrastructure
How will future climate driven changes to wind, waves, tides and seabirds which feed on them. Force the model with tides and waves from a 1.5 km resolution UK
sea-level influence flow and bed stress across the UK continental Currents and wave-generated bed shear-stresses mobilise and Shelf model (without OWF infrastructure) (Fig. 3). Developed as part
shelf? transport sediment, thus changing sediment composition. of Task 1.1.1 of the ECOWind-ACCELERATE Project
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Fig. 2: Change in bed shear-stress (N/m2) between present day and 2100 (left); difference in peak bed shear- . . -
stress between peak winter and peak summer (left Predict changes to flows, sediment transport and bed composition,

with and without OWF infrastructure for past, present and future
climate scenarios (Table 1).
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In the future we predict that SLR alone will reduce bed shear-stress
by end-century, but the monthly variability of storms (less frequent.
very unpredictable) will dominate the SLR signal (Fig. 2)

Table. 1: Climate scenarios
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Infrastructure How will the presence of OWF infrastructure enhance the combined
deflects
currents
What impact will this have for seafloor change and the benthic/ Future (Mid-Century) |Jan 2050 |[Jun 2053
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Model calibration and verification Tidal levels Tidal currents Waves
The hydrodynamic performance of the model The skill of the model for tidal levels is very good at The skill of the model is very good for both current The model appropriately predicts the timing and
is verified against observations of tidal levels, all tide gauges with WSS > 0.99 (Table 3). speeds and directions with WSS > 0.96 (Table 4). magnitude of wave events (Fig. 9) represented by
) : . , : : >
waves, and tidal currents during August 2011. The The model predicts the magnitude and phase of The model accurately predicts peak tidal current WSS values 2 0.97 (Table 5)
observation locations are shown in Fig. / the tidal levels well (Fig. 8) with MAE values ranging speeds and corresponding directions well (Fig. The model overpredicts the sig. wave height of
The error between predictions and observations is between 0.13 and 0.31 m (Table 3). 9) with MAE values of 0.05 m/s and 15.05°, peak events reflected in MAE values of between
quantified by the mean error (ME or bias); the mean The largest errors between observation and respectively (Table 4). 0.10 and 0.14 m (Tab. 5).
absolute error (MAE); and the root mean square prediction occur at neap tides (Fig. 8) The largest errors occur at neap tides when The model skill for wave directions is good.
error (RMSE) .. Liandudno Lovel .. Hoysham Levels current speeds are weak resulting in uncertainty in Uncertainty during periods of changing wave
The Willmott (1981) Skill Score (WSS) is used to oo ot direction. direction (Fig. 9) increases the MAE resulting in
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Tidal Level (m) ME MAE |RMSE |R2 WSS Table. 5: Wave error stats
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transport model to predict changes to

seabed composition, without and with OWF
infrastructure (existing and proposed), for future
climate scenarios (Table 1).

The skill of the model provides confidence in
ability of the model to accurately predict prevailing
hydrodynamics. This instills confidence in applying
the model to predict morphodynamics.
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