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Figure S1: Histogram of the stability parameter, z/L, divided into the five different stability classes. Bin
size: 0.01.
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Figure S2: Normalized distributions of phase speed of the dominant waves in the three seasons DJFM,
AMJJ and ASON when the wind is from the open sea sector. Bin size: 0.5 m s™1.
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Figure S3: Overview of the seasonal occurrence of all profiles classified as strong LLJs in the season
DJFM. The position in the polar diagram indicates the wind speed and wind direction at 10 m height,
the color the stability of the atmospheric surface layer (measured at 10 m height) at the time of the
occurrence of the profile. The different symbols indicate the height of the LLJ core. Statistics regarding
the profiles are presented for three sectors.



Strong LLJ AMJJ
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Figure S4: Overview of the seasonal occurrence of all profiles classified as strong LLJs in the season
AMJJ. The position in the polar diagram indicates the wind speed and wind direction at 10 m height,
the color the stability of the atmospheric surface layer (measured at 10 m height) at the time of the
occurrence of the profile. The different symbols indicate the height of the LLJ core. Statistics regarding
the profiles are presented for three sectors.
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Figure S5: Overview of the seasonal occurrence of all profiles classified as strong LLJs in the season
ASON. The position in the polar diagram indicates the wind speed and wind direction at 10 m height,
the color the stability of the atmospheric surface layer (measured at 10 m height) at the time of the
occurrence of the profile. The different symbols indicate the height of the LLJ core. Statistics regarding
the profiles are presented for three sectors.
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Figure S6: Overview of the seasonal occurrence of all profiles classified as weak LLJs in the season DJFM.
The position in the polar diagram indicates the wind speed and wind direction at 10 m height, the color
the stability of the atmospheric surface layer (measured at 10 m height) at the time of the occurrence of
the profile. The different symbols indicate the height of the LLJ core. Statistics regarding the profiles
are presented for three sectors.



Weak LLJ AMJJ

107 (8 %)
H: 131 m

\: -0.010 s™
/:0.0255s”
S:24 %
WS: 31 %
N: 8 %

WU: 22 %
U: 14 %

12

<

o N [¢)
Y ; .
@
® ® 0O m
© %g mo
EX
n@®
W ot
g ad
240 (18 %) oo
H:123 m v
\: -0.009 s Ly A
A1 ) O '
/:0.035s X o
S:21% &@ " 984 (74 %)
WS: 27 % © H:108 m
N 8 % @ cp/U: 1.08
NV \:-0.01s”
U:14 % /:0.040s™
8 S:31%
" WS: 39 %
& N: 11 %
) WU: 11 %
U:8%
S
Stable (S)
Weakly stable (WS) * 39m [l 150m H: average core height cp/U: median wave age
\l;l\/eeuatlila; S:)Stable o W som A 200m \: average shear above LLJ core
Unstable (U) . 100 m * 250 m /: average shear below LLJ core

Figure S7: Overview of the seasonal occurrence of all profiles classified as weak LLJs in the season AMJJ.
The position in the polar diagram indicates the wind speed and wind direction at 10 m height, the color
the stability of the atmospheric surface layer (measured at 10 m height) at the time of the occurrence of
the profile. The different symbols indicate the height of the LLJ core. Statistics regarding the profiles
are presented for three sectors.
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Figure S8: Overview of the seasonal occurrence of all profiles classified as weak LLJs in the season ASON.
The position in the polar diagram indicates the wind speed and wind direction at 10 m height, the color
the stability of the atmospheric surface layer (measured at 10 m height) at the time of the occurrence of
the profile. The different symbols indicate the height of the LLJ core. Statistics regarding the profiles
are presented for three sectors.
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Figure S9: Overview of the seasonal occurrence of all profiles classified as LLmins in the season DJFM.
The position in the polar diagram indicates the wind speed and wind direction at 10 m height, the color
the stability of the atmospheric surface layer (measured at 10 m height) at the time of the occurrence
of the profile. The different symbols indicate the height of the local minimum. Statistics regarding the
profiles are presented for three sectors.
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Figure S10: Overview of the seasonal occurrence of all profiles classified as LLmins in the season AMJJ.
The position in the polar diagram indicates the wind speed and wind direction at 10 m height, the color
the stability of the atmospheric surface layer (measured at 10 m height) at the time of the occurrence
of the profile. The different symbols indicate the height of the local minimum. Statistics regarding the
profiles are presented for three sectors.
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Figure S11: Overview of the seasonal occurrence of all profiles classified as LLmins in the season ASON.
The position in the polar diagram indicates the wind speed and wind direction at 10 m height, the color
the stability of the atmospheric surface layer (measured at 10 m height) at the time of the occurrence
of the profile. The different symbols indicate the height of the local minimum. Statistics regarding the
profiles are presented for three sectors.
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Figure S12: Overview of the seasonal occurrence of all profiles classified as negative profiles in the season
DJFM. The position in the polar diagram indicates the wind speed and wind direction at 10 m height,
the color the stability of the atmospheric surface layer (measured at 10 m height) at the time of the
occurrence of the profile. Statistics regarding the profiles are presented for three sectors.
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Figure S13: Overview of the seasonal occurrence of all profiles classified as negative profiles in the season
AMJJ. The position in the polar diagram indicates the wind speed and wind direction at 10 m height,
the color the stability of the atmospheric surface layer (measured at 10 m height) at the time of the
occurrence of the profile. Statistics regarding the profiles are presented for three sectors.
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Figure S14: Overview of the seasonal occurrence of all profiles classified as negative profiles in the season
ASON. The position in the polar diagram indicates the wind speed and wind direction at 10 m height,
the color the stability of the atmospheric surface layer (measured at 10 m height) at the time of the
occurrence of the profile. Statistics regarding the profiles are presented for three sectors.
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Figure S15: Comparison of distributions of normalized spectral values of u-power spectra in the open sea
sector for the different wind profile classes for the selected normalized frequency 0.01, using the Kaimal
et al. (1972) normalization (upper panels) and the o2 normalization (lower panels).
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