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Introduction: Research Questions =
| )
Aim: How much do...
¢ wind farms wakes affect the wave field? %
H 2 -
¢ waves affect the wind resources” ?’H‘\g #
e other wind farms wakes affect the wind resources? LGN
=16
— Under certain conditions / on a climatic average i’lﬁ%jf
— Is atmosphere-wave coupling necessary?
2 DTU Wind Energy Relevance of sea waves and farm-farm wakes for offshore wind resource assessment 14.1.2020



Method': 30 years wind and wave effects

Statistical (1)
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dynamical downscaling (2)
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"Method based on Boettcher et al. (2015)
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Effects:
-climatic
-situational
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Method (1): Statistical selection of days

@ Collection of measurement station in and around the North Sea
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Method (1): Statistical selection of days

M

@ Collection of measurement station in and around the North Sea

@ Selection of measurement stations with long time series (WS, 1989 — 2018)

5T 9 9 (o (o5 o I o 00 00 0°
Time
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Method (1): Statistical selection of days
© Collection of measurement station in and around the North Sea
@ Selection of measurement stations with long time series (WS, 1989 — 2018)
@ Fitting of random days to climatic distribution (Perkins Skill Score)
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Method (1): Statistical selection of days

M

@ Collection of measurement station in and around the North Sea
@ Selection of measurement stations with long time series (WS90 1989 — 2018)
@ Fitting of random days to climatic distribution (Perkins Skill Score)

@ Select number of required days based on W Sy, fit for all stations
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Method (1): Statistical selection of days

@ Collection of measurement station in and around the North Sea

@ Selection of measurement stations with long time series (WS, 1989 — 2018)

@ Fitting of random days to climatic distribution (Perkins Skill Score)
@ Select number of required days based on W Sy, fit for all stations

@ Check that also distribution of other variables (h,,, o, DD, 6) and 2d
distributions (e.g. hm,o vs. WS1o) are met
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Method (2): Dynamical downscaling using coupled
simulations

M

Atmosphere WRF?!

“\ Thot Tty
] ‘ WS(z) = log 1

Tiot = Tt + Tw,

N~ NANAAN N > WS(z) # log u,v Z0

hadithdd SWAN!

Ocean wave

'COAWSTV3.2 (Warner et al., 2010): WRFv3.7 (Skamarock et al., 2008), EWP
(Volker et al., 2015), SWAN v41.01AB (Booij et al., 1999), WBLM (Du et al., 2019)
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Method (2): Dynamical downscaling using coupled
simulations
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Method (3): Overview

Statistical (1)

dynamical downscaling (2)
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Validation

Results
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Results: wakes — waves: 30 years climate
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ATM + WAVE

Wakes — Waves
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Results: wakes — waves: 30 years climate
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Results: wakes — waves: 30 years climate 3#;; =
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Results: wakes — resources: 30 years climate
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Results: wakes — resources: 30 years climate ?ﬁ’i’lﬁ\
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Results: wakes — resources: 30 years climate %ﬂ’f’lﬁ\
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Results: wakes — resources: Stability dependence A#.;gl‘ﬁ‘
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Results: wakes — resources: Stability dependence - .;@
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Results: wakes — resources: Stability dependence A#.;gl‘ﬁ‘
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Note: both on- and offshore areas included
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Results: waves — resources: 30 years climate
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Results: waves — resources:
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Conclusion

Wekes—+Waves | ave height reduces by 3-5 % on

3 _>:; average
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Thank you!
Contact: Jana Fischereit janf@dtu.dk
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Results: wakes — waves: 30 years climate - DTU
M “..
Dm0 Ap
all cases all cases
14_ 50
12E E
———— L OE — 55.0 40 =
30,nowake 08¢ . 0%
062 B s
<z - 20 S
04 ¢ =
02 10
6 7 8 9 ‘ 7 8 9
Lon[° E] Lon[° E]
all cases — all cases
o —_
55.5 0 s 55.5 20 9
T 1.5 =
1% 10 8
T 30,wake —L30,nowake = 50 H z 550 o5 ¢
[ 22 o, sas 0.0 2
5545 ] o 54. ~05 |
[o/o] 8 -39 ] 10
54.0 _a g 54.0 -15 ¢
< -203
53.5 Y 535

14 DTU Wind Energy Relevance of sea waves and farm-farm wakes for offshore wind resource assessment 14.1.2020



	References

