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Offshore wind resources map (~100 m height)
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WFIP3 DOE project: Observation component

Thethird Wind ForecastmprovementProject (WFIP3November2023August 2025
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WFIP3 DOE project:. Modeling component
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WFIP3 DOE project: Modeling component
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WFIP3 DOE project: Modeling component
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Wind Wake

Wind turbines extract kinetic energy from the atmosphere to generate electricity. This reduces wind speed and increa:
turbulence downstreamt >Wind wake effect

This reduces wind speed and increases turbulence, modifying the kinematic/thermodynamic profiles in the atmosphe
boundary layer and aisea heat and momentum exchanges.
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The Fitch parameterization

12 MW turbines Increased TKE within the wind farm
Power curve
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The Fitch parameterization

12 MW turbines Increased TKE within the wind farm
Power curve
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Hub height wind response to wind farm

Hub height {38 m wind response to offshore wind farms
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Wind and waves summer climatology in the region
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Comparison to observations

(a) NDBC 44009
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Mean differences: WE NOWF

10-m wind speed

40°N 41°N

39°N

40°N 41°N

39°N

75°W  74°W  73°W  72°W  71°W 70°W

Near-surface oceanic TKE

75°W  74°W  73°W  72°W 71°W 70°W

ms~1
0.5

0.25

-0.1

-0.2

Significant wave height

40°N 41°N

39°N

75°W  74°W  73°W  72°W 71°W 70°W

Wind stress
1072
Nm 2
1.
=
= 0.5
T B3 0
o Jim . .
= 4
bt EEE -0.5
°Z j ’-\.“ ’ - . .
o
T,

75°W  74°W  73°W 72°W 71°W 70°W

Coupled with wind farms (WF

Coupled without wind farms (NOWI

Dots:Significant at 99%
confidence level



Atmospheric stability dependence

(a) Atmospheric stability conditions over MA/RI
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Atmospheric stability dependence

(a) Atmospheric stability conditions over MA/RI
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Atmospheric stability dependence
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Wave spectrum differences

Composite of southwesterly wind conditions over the New Jersey wind farms
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Wave spectrum differences

Composite of southwesterly wind conditions over the New Jersey wind farms
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Wave spectrum differences

Composite of southwesterly wind conditions over the New Jersey wind farms
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Wave spectrum differences

(d) WF-NOWF: Total energy spectrum (m?s rad ')
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Wave spectrum differences

(d) WF-NOWF: Total energy spectrum (m?s rad ')
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Wave spectrum differences

(d) WF-NOWF: Total energy spectrum (m?s rad ')
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(d) WF-NOWF: Total energy spectrum (m?s rad ')
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Wave spectrum differences

(d) WF-NOWF: Total energy spectrum (m?s rad ')

coutinoert wing %< Averaged over New Jersey (NJ) wind farm during Southwesterly wind conditi
outhwesterly win & A
‘ AR NOWF WRNOWF
S : : 3.1074
9 3 1.5.1074
m Elo
208 o -1.5.10~*
AN _
; Y -3.107*
NOWF: winekea NOWEF: swell WFRNOWF: winesea WHFNOWEF: swell
N
TBONE §6.1073 TBONE f4.107 4.1074
2.107° 2.107
-3
. | glr4.10 Ello Ello
-2.107* -2.1074
1.1073 -4.107* -4.107*

NBEIAYS

RIS T RN 684 A OR |

is reduced



Wave spectrum differences

(d) WF-NOWF: Total energy spectrum (m?s rad ')
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SST and Mixed Layer Depth impact

A Wind farm effect on SST B Wind farm effect on MLD
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SST and Mixed Layer Depth impact
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Robustness of the SST response

SST responses under different atmospheric stability conditions and a.
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A SST all stability, @ = 0.25
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Robustness of the SST response

SST responses under different atmospheric stability conditions and a.
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Vertical oceanatmosphere structure: MA/RI focus.
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Ocean mixed layer heat budget
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Ocean mixed layer heat budget
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Ocean mixed layer heat budget
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