Appendix A: Available measurements of waves

Location and list of stations with measurements covering the year 2019.
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Figure 9.1: Location of the retrieved wave measurements for 2019.
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Station ID Longitude [deg] Latitude [deg] Time Coverage (%)
BO_TS_MO_BrofjordenWR 11.225 58.251 UTMO 100
BO_TS_MO_VaderoarnaWR 10.953 58.496 UTMO 86
NO_TS_MO_1000044 10.267 54.500 UTMO 97
NO_TS_MO_6200041 0.475 53.058 UTMO 100
NO_TS_MO_6200042 1.100 53.058 UTMO 100
NO_TS_MO_6200043 1.784 52.312 UTMO 100
NO_TS_MO_6200044 1579 51.570 UTMO 23
NO_TS_MO_6200045 -2.504 56.188 UTMO 100
NO_TS_MO_6200170 2.000 51.240 UTMO 90
NO_TS_MO_6200288 0.754 50.746 UTMO 100
NO_TS_MO_6200289 1.054 53.532 UTMO 100
NO_TS_MO_6200305 0.000 50.400 UTMO 100
NO_TS_MO_6201010 -1.129 50.650 UTMO 100
NO_TS_MO_6201011 -0.959 50.732 UTMO 100
NO_TS_MO_6201012 -0.839 50.723 UTMO 100
NO_TS_MO_6201015 0417 50.783 UTMO 100
NO_TS_MO_6201019 -0.067 53.917 UTMO 100
NO_TS_MO_6201050 0.447 53.245 UTMO 100
NO_TS_MO_6201058 2.109 51.953 UTMO 100
NO_TS_MO_6201059 1.817 52476 UTMO 100
NO_TS_MO_6201067 7.783 55.017 UTMO 85
NO_TS_MO_6201068 6.839 53.985 UTMO 80
NO_TS_MO_6202112 7.150 55.200 UTMO 44
NO_TS_MO_6202600 7.818 54.219 UTMO 93
NO_TS_MO_6202601 8.114 53.996 UTMO 97
NO_TS_MO_A122 3.817 55.418 UTMO 100
NO_TS_MO_Akkaert 2.819 51416 UTMO 100
NO_TS_MO_AWG 5.950 53.500 UTMO 100
NO_TS_MO_Deurlo 3.242 51.504 UTMO 100
NO_TS_MO_DomburgerRassen 3.399 51.620 UTMO 100
NO_TS_MO_EurogeulDWE 3.000 51.948 UTMO 100
NO_TS_MO_EurogeulE13 3.737 52.010 UTMO 100
NO_TS_MO_Europlatform3 3.276 51.999 UTMO 100
NO_TS_MO_F3platform 4727 54.854 UTMO 96
NO_TS_MO_lJmuidenMunitiestort2 4.058 52.550 UTMO 100
NO_TS_MO_J61 2.950 53.817 UTMO 100
NO_TS_MO_K13a3 3.220 53.218 UTMO 100
NO_TS_MO_K141 3.633 53.267 UTMO 96
NO_TS_MO_Kwintebank 2.706 51.349 UTMO 100
NO_TS_MO_L91 4.961 53.614 UTMO 100
NO_TS_MO_LichteilandGoeree2 3.670 51.926 UTMO 96
NO_TS_MO_MeetboeiWEO1 6.518 53.617 UTMO 96
NO_TS_MO_MeetboeiWEW1 6.368 53.620 UTMO 96
NO_TS_MO_SchiermonnikoogNoord 6.167 53.596 UTMO 96
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Station ID Longitude [deg] Latitude [deg] Time Coverage (%)
NO_TS_MO_SchiermonnikoogWestgat 6.165 53.529 UTMO 100
NO_TS_MO_Schouwenbank2 3306 51.745 UTMO 100
NO_TS_MO_StortemelkBoei 4.989 53.323 UTMO 100
NO_TS_MO_WaddenEierlandseGat 4.662 53.277 UTMO 100
BROFJORDEN WR BOJ 11.5734 57.6234 UTM2 100
Vinga BS 11.2229 58.2513 UTM2 44
Arkona Basin 13.859 54.884 UTM1 N/A
Valhall A 3.393 56.278 UTM1 100
Ula 2.846 57.408 UTM1 100
Granefeltet 2.487 59.165 UTM1 100
Gudrunfeltet 1.744 58.845 UTM1 100
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Appendix B: Time-series of significant wave heights
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Arlcona_Basin_30T
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BO_TS_MO_BrofjordenWR
+  Measurements Mean: 561 5 Max 2022 ¢
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BROFJORDEN WR BOJ

Measuraments Mean: 1.02 m, Max 68 m
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Gudrunfeltet
Measuremants Mean: 2.38 mn, Max: 657 m
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NO_TS_MO_1000044_30T
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NO_TS_MO_6200042
Measurements Mean: 0.89 m, Max 442 m
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NO_TS_MO_6200043
+  Measuremerrs Mean: 5.57 s, Mac 182 s
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NO_TS_MO_6200045
- Measurements Mean: 1 m, Mmc 495 m
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NO_TS_MO_6200288

Measuremants Mean: 1.03 m, M 444 m
10

F'S

Sign. Wave Height [m]
o

2018-01 2019-07
Time

NO_TS_MO_6200288_Hs: TS_plot NO_TS_MO_6200288_NO_TS_MO_6200288
NO_TS_MO_6200288
Measurements Maar: 568 s Max 20 s

201901 201903 201905 2019-07 201509 201911 202001
Time

NO_TS_MO_6200288 Tp: TS_plot_ NO_TS_MO_6200288 NO_TS_MO_6200288
NO_TS_MO_6200289
Measuraments Mean: 1.2 m, Max 817 m

-
=

e
——
e

Sign. Wave Height [m]
[-.]

%]
T R

(=]

2019-01 201903 201905 201907 201509 2016-11 202001
Time

NO_TS_MO_6200289_Hs: TS_plot NO_TS_MO_6200289_NO_TS_MO_6200289



’
NIRW\S

Appendix B

NO_TS_MO_6200289
+  Measuremerts Mean: 6.63 s, Mac 182 s
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NO_TS_MO_6201010
Measurements Mean: 6.24 5, Max: 25 s
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NO_TS_MO_6201012
«  Measurements Mear: 0.79 m, Max 1011 m
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NO_TS_MO_6201014
« Measurements Mean: 6.72 5, Mac 286«
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NO_TS_MO_6201019
Measurements Meesrn: 0.81 m, Max 414 m

-
=

r'S
-

Sign. Wave Height [m]

L5 ]

i
u

2013-01 2019-03 2019-05 2019-07 2015-09 2019-11 2020-01
Time

NO_TS_MO_6201019 Hs: TS_plot NO_TS_MO_6201019 NO_TS_MO_6201019
NO_TS_MO_6201015
+  Measuremertis Mean: 7.97 s, Mac 333 s

Blhes s o =

.g.‘

NO_TS_MO_6201019_Tp: TS_plot_ NO_TS_MO_6201019_NO_TS_MO_6201019
NO_TS_MO_6201050

- Messurements Mean: 0.77 m, Max: 2207 m

-
=

F'S

Sign. Wave Height [m]
(-1

L5 ]

(=]

201801 201903 2019-05 201907 2015-09 201911 2020-01
Time

NO_TS_MO_6201050_Hs: TS_plot NO_TS_MO_6201050_NO_TS_MO_6201050



’
NIRW\S

Appendix B

NO_TS_MO_6201050
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NO_TS_MO_6201059
Measuremants Mean: 0.81 m, Mex 403 m
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NO_TS_MO_6201067
- Measuramants Mear: 6.46 5 Max 3333 ¢
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NO_TS_MO_6202112
- Measurements Mean: 1.41 m, Max: 828 m
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NO_TS_MO_6202600
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NO_TS_MO_A122
Measurements Meam: 1.82 m, Mex 872 m
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NO_TS_MO_AWG
Measurements Mesamn: 0.84 m, Max: 5.03 m
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NO_TS_MO_Deurlo
- Measurements Mean: 531 &, Maxc 1667 =
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NO_TS_MO_EurogeulDWE
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NO_TS_MO_EurogeulE13
- Measurements Mean: 583 5, Maxc 1667 =
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NO_TS_MO_F3platform
Measurements Maarc 1,77 m, Max: 2333 m
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NO_TS_MO_UmuidenMunitiestort2
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NO_TS_MO_K13a3
Measurements Mear: 1.49 m, Max 596 m
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NO_TS_MO_K141
«  Measurements Mearn: 7.42  Max: 3333
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NO_TS_MO_L91
«  Measuremants Mearn: 6815 Maxc 3333 s
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NO_TS_MO_MeeathoaiWEO1

+  Measuremerts Mean: 1.14 m, Maxc 517 m
10

-~

Sign. Wave Height [m]

hid

Il

2015-01 2018-03 2019-05 2019-07 2019-08 2019-1 2020-01
Time

NO_TS_MO_MeetboeiWEO1_Hs: TS _plot_NO_TS_MO_MeetboeiWEO1_NO_TS_MO_MeetboeiWEO1
NO_TS_MO_MeetboeiWEW1

+  Measuremerts Mean: 1.17 m, Max 7.8 m
10

-

Sign. Wave Height [m]
|

‘ ' - I y i I *
2I *
()
" .
C2019-01 2013-03 2015-05 2019-07 2019-08 20719-11 2020-01
Time

NO_TS_MO_MeetboeiWEW1_Hs: TS_plot NO_TS_MO_MeetboeiWEW1_NO_TS_MO_MeetboeiWEW1
NO_TS_MO_SchiermonnikoogNoord
+  Measurements Mean: 1.18 m, Mac 731 m

-
=

F'S
—

Sign. Wave Height [m]

M

(=]

2018-01 2012-03 2015-05 2013-07 2019-08 2019-1 2020-01
Time

NO_TS_MO_SchiermonnikoogNoord_Hs: TS_plot_ NO_TS_MO_SchiermonnikoogNoord_NO_TS_MO_SchiermonnikoogNoord



’
NIRW\S

Appendix B

NO_TS_MO_SchiermonnikoogNoord
«  Measurements Mean: 6.73 5 Max 20 s
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NO_TS_MO_Schouwenbank2
Measuremants Mean: 1.08 m, Mex 563 m

-
=

——

251501 5.05 201907
Time

F'S

Sign. Wave Height [m]

L% ]

NO_TS_MO_Schouwenbank2_Hs: TS_plot NO_TS_MO_Schouwenbank2_NO_TS_MO_Schouwenbank2
NO_TS_MO_Schouwenbanlk2

+  Measurements Mean: 564 5 Mac 1667 s

201901 201903 201905 2019-07 ' 201911 202001
Time

NO_TS_MO_Schouwenbank2_Tp: TS_plot_ NO_TS_MO_Schouwenbank2_NO_TS_MO_Schouwenbank2
NO_TS_MO_StortemelkBoei
Measuremants Mean: 1.09 m, Max 448 m

10

Sign. Wave Height [m]
s

i

LN

2019-01 2019-03 201905 201907 2015-09 2015-11 2020-01
Time

NO_TS_MO_StortemelkBoei_Hs: TS_plot_ NO_TS_MO_StortemelkBoei_NO_TS_MO_StortemelkBoei



’
NIRW\S

Appendix B

NO_TS_MO_StortemelkBoei
Measyurements Mean: 707 s, Max: 20 s
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Measuremants Mean: 1.76 m, Max 858 m
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VINGA BS
- Measurements Mean: 255.2 m, Max: 359.72 m
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NIRAS

Appendix D: Wave Roses at Selected Locations

Document ID: 3N6ERTMCXTC5-682196269-2072
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Point 1 - Baltic Sea
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Point 2 - Kattegat
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Point 3 - North Sea
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NIRAS

Appendix E: Wind Farms Spatial Impact on Significant Wave Heights

All the figures in Appendix present:

Averaged (monthly or yearly) Significant Wave Height, Hmo, simulated without wind farms within the
domain namely Baseline scenario (left figure),

Difference between the averaged Hmo simulated with the Current scenario and the Baseline scenario
(center figure)

Difference between the averaged Hmo simulated with the Future scenario and the Baseline scenario.

Document ID: 3N6ERTMCXTC5-682196269-2072
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