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Summary of the work Composite wave responses

Offshore wind energy installations are rapidly expanding in U.S. Significant height . .
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wind energy by 2030 and 3000GW by 2050. Offshore wind turbines

extract kinetic energy from the atmosphere at wind farm scales, oy N8 _N=2234 M=1.1672 m N=2234 M=5.1032e-05 m2s2
v y N T 10 (5T T o o N=2234 M=0.080444 Wim'?

reducing wind speeds and producing downstream wind wakes of / ;
enhanced turbulence. The accelerated developments of large-scale : /
offshore wind farm clusters are expected to modify regional wave
climates.
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Here, we present some preliminary analysis of the summertime wave - Change o gt S
field response to hypothetical large-scale wind farms in the MA/RI 73°W 72°W 71°W 70°W 69°W 68°W sy 705y 715W 70°W 69°W 68°W
lease areas simulated by high-resolution atmosphere-ocean-wave hs N=642 M=0.98442 m

coupled model simulations. We show that the wind deficit due to wake [42°N N
effects reduces significant wave height, wave-supported momentum |
flux, and wave-to-ocean energy flux by 10-30%, indicating the 41°N
reduced wave energy, wind stress, and near-surface turbulent mixing.
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The reduction of wave energy is primarily in the direction of prevailing |4o°N| SR pe——— o et
wind and is consistently in the 20-30% range. Furthermore, wave S N S -10 - 50
energy reduction occurs at different periods at different fetches. Close
to the wind farms, the wave energy reduction is most pronounced at
short periods (<4s), but further away from the wind farms (longer
fetch), it occurs at considerably longer periods (~8s or more). A more _
detailed wave response analysis and a separate investigation of the  |41"N
hydrodynamic responses in the Nantucket Shoals regions are

ongoing and will be reported elsewhere. 4ONp L s 2EHNR NN WO
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Modeling approach
SCOAR WRF-ROMS-WW3 fully-coupled modeling system soon 1S N=420 M=1.083 m
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WRE-WW3 coupling options
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Wind response
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