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models with respect to the observed PDFs .

£ mam -31 -11.05 1197 -462 - 1.13 10.17 827 -10.47 -9.59 374 206

DJF -4.58 -12.83 -4.71 | A 898 4.05 -12.71-10.47 -8.75 059 529 6.04

Data:
. . . Year |1163 -5.84 -14.53 10.86 6.98 -8.65 - O. 9.97 -9.59 -s.as.ﬂ 277 084 1587 591 -0.03 1451 -
-EURO-CORDEX Hindcast and Historical (0.442-0.119) e s e —— — .

-EURO-CORDEX GCMs and ERA-Interim reanalysis SON|| 959 348 932 655 876 -1.13 | -24 02 1145 913 383 223 047 1028 117 -3 -7.74 669 634 -355
-HadISD observations JA| 444 222 1179 408 387 -58 | 066 253 _10.59.10.2a 052 7.15 758 01 367 1151 501 263 -61 |
-Variable: wind speed -Period: 1979-2018 §MAM - 564 -629 10.35 10.82 246 - -162 02 -11.78 7.85 313 -232 -2.09 ~11.01 219 -298 -6.32 10.99 1037 162 -

DJF | 956 291 -101 556 10.58 0.87 | {438 043 —1055 275 —1.85 —4.88 —4.54 —13.86% 701 166 -1.14 -494 587 1147 -093
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Distribution Added Value, DAVs (Soares and Cardoso, 2018): SON- 061|945 541 -479 02 7 |4 _207 181 482 941 897 -383 828 -202 -518 814 255 081 869
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F 1 G URE 1: Seasonal and yearly DAV for daily wind speed PDFs of the EURO-CORDEX RCM hindcast and historical simulations. EUR44 and
EUR11 measure the DAV between the RCM simulations at 0.44 o and 0.11 o resolution, respectively, and the forcing data: the ERA-Interim
reanalysis (Hindcast) or the corresponding GCM (Historical). EUR11 vs EUR44 measures the DAV between the simulations at 0.119 resolution
and the ones at 0.442 resolution. All these measures have the HadISD station observations as reference.
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Objective: Results: o
conaa Hindcast Historical
A_SSQISSt.the adf’?d vtalliﬁ o(fjhigh-r?solution luti SON' 153 215 088 -0.36 1.37 -587 9.I15 5.;15 _1147 o.‘m o.I27 _e‘.oe 2A‘25 7.;)2 —2116 3A:55 4j45 -1124 -0113
frl]r::e?slal?tshrreiegpl\eISt t?o thee ortl)\ggrgvec()jWPeDrlggso ution [ JJAT -071 069 -161 -225 0.01 -7.88 -- 877 087 -039 09 -6.28 1.8 6.88 -299 226 4.61 -1.48 1.22
%MAM' 2.52 2.55 174 -05 239 -514 -4 706 6.17 -0.09 -04 0.18 -551 197 553 -328 386 4.81 -0.03 2,63 329 -501 |
Data: DJF- 178 2.32 2.63 1.21 195 -524 -4 648 554 146 -033 051 -406 083 6.82 -0.74 1022 10.91 3.12 -0.87 146 -5.09

Year. 241 307 008 023 142 -7.34 7- 6.01 -1.22 266 15 -654 377 9.08 -21 873 721 -1.13 7.76 755 -232

-EURO-CORDEX Hindcast and Historical (0.442-0.119)

EUR11

-EURO-CORDEX GCMs and ERA-Interim reanalysis : : : T BTSN BON | DUUBUVEUREN
i soN 2.11 189 176 -154 143 -388 | 748 603 09 175 -094 -376 188 7.83 -046 56 3.16 0.61 046 -0.32 -6.25
-HadISD observations
. . . JJA 068 036 -044 -357 -0.01 -55 -4 128 997 376 1.86 -0.74 -3.92 1.39 ' 934 -0.77 496 3.18 04 176 079 -6.76
-Variable: wind speed -Period: 1979-2018 .
EMAM 177 195 221 -09 183 -271 4 741 642 179 162 -05 -327 144 713 -134 594 394 213 354 326 -2.18 -

DJF| 173 243 238 004 189 -266 - 752 852 311 173 0142 -1.73 121 794 128 1108 979 501 174 155 -28 |

[
MethOd' Year | 5 7g 2.6 195 -098 18 463 |- 1001 761 24 345 027 -342 39 902 053 869 601 152 848 753 025

EUR11 vs EUR44

Distribution Added Value, DAVs (Soares and Cardoso, 2018):
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hr Ir
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* Yearly and seasonal PDF (Probability Density Function)
DJF: 0 015 -019 -1.11 -005 272 ' { 098 282 163 206 -0.39 243 038 105 203 078 -1.01 1.84 264 009 241 f
* Full PDF and PDF section above the 95 Yesr| 018 —0se 167 130 038 292 | | aap . - - 265 262
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F1G URE 2: As Figure 1, for the wind speed partial PDF regarding the wind speed bins above the 95" percentile.
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Objective: Results:

Assess the added value of high-resolution
simulations relative to the driving lower resolution
models with respect to the observed PDFs
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Data:

-EURO-CORDEX Hindcast and Historical (0.442-0.119)
-EURO-CORDEX GCMs and ERA-Interim reanalysis
-HadISD observations
-Variable: wind speed -Period: 1979-2018 EA i el Eedlbalhibed h::

1159 -73 -531 86 696 -7.09 83 -635 -6.35 816 -527 3.17 7.3

1186 -0.42 -259 10.34 7.26 -7.04 922 -0.77 -2.83 386 -0.58 1.25  9.43

1121 315 -1.74 1023 987 0.1 1025 391 -1.75 971 235 329 076

T
801 058 -168 549 627 LI. 949 186 -1.33 -231 -045 -3.14 317

80.69
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51.75

1 -515 -521 838 657 -12 827 -404 -609 773 -328 329 7.11

10.82 -1.03 -7.31 1061 9.82 -7.12 11.44 -0.01 -7.58 9.09 -0.08 3.93 8.92 -1.03 -6572 889 891 656 824 -022 -552 853 -08 283 6.89
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Method: fuu

Distribution Added Value, DAVs (Soares and Cardoso, 2018):

n Shr — Sy
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1

958 -6.74 -4.03 835 557 -1156 883 -5 -494 766 -428 225 7

11.97 -*H% -6.55 825 395 -7.38 7.09 HH)&“*&N 685 99 305 69 -794 -599 857 084 -252 149 -7.03 -864 425 -762 3.06 7.42

-495 —4.83 981 696 -243 827 -343 -497 908 -491 332 829 -423 -498 907 809 418 801 -277 -507 7.14 -373 521 841

SC

657 -143 -0.88 843 761 756 839 -043 -041 847 -056 36 751 -0.51 4204 402 -055 -421 512 641 -7.98 394 -084 -429 45 -019 263 4.96
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* Coast vs inland cells F 1 G U R E 3: Regional DAVs for the full wind speed PDF of the EURO-CORDEX RCM historical simulations for 0.11° versus 0.44°

. resolution resolution. Each individual panel represents the yearly and seasonal DAVs of a region: Scandinavia (SC), British Isles (BI), mid-
° Altitude Europe (ME), east Europe (EA), France (FR), Alps (AL), Iberian Peninsula (IP) and Mediterranean (MD).
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Inland

. .
Objective: S E———— S ——
. SON- 3.11 339 -277 829 10.14 -184 699 255 -3.01 703 185 266 753 -536 10.39 842 -419 924 -245 -592 963 -261 054 957
H H JJA 4 -0.14 146 -199 7.36 1152 -0.41 7.03 19 -193 732 059 4.04 675 -5.31 1166 11.08 -2.45 1127 04 -548 1122 099 261 10.54
Assess the added value of high-resolution |
. I t . I t . t t h d . . I I t . ; WAM 4 3.49 367 -339 823 101 -559 827 344 -322 817 243 179 735 -482/995 77 -7.83 1041 -283 -528 96 -292 -0.06 9.22
S I m u a IO ns re a Ive o e rl VI n g OWe r reso u I O n DJF{ 786 4652 804 751 -376 9.1 884 -148 429 56 -3.27 561 481 084 814 12.43 -10.16 -6.23 9.02 567 -6.08 8.06 -7.73 -7.51 7.74 -9.39 -1.01 848
models Wlth res peCt to the observed PDFS Year+ 1.08 8.04 158 -1.82 7.55 10.69 -0.78 544 1.05 -269 59 133 382 75 -4.83 11.97 1044 -1.27 1051 -2.74 -519 1063 -2.82 0.96 10.98
046 -247 B22 922 -068 679 049 -28 689 -0.18 353 728 [- -248 1044 -117 -193 1008 1185 -291 908 -077 -213 861 -089 364 934
D a ta . 033 -194 723 1087 1.15 652 198 -183 727 0.5 41 6.51 1 =279 945 -1.03 -0.72 | 991 . 229 976 021 -066 10.16 -0.84 625 928
036 -3.01 812 905 -439 811 1.05 -289 815 -0.08 219 7.07 -2.31 10.75 -1.99 -2.49 10.39 11.74 -6.81 1045 0.35 -207 982 -156 134 89
, . . o o
= E U Ro -co R D Ex H I n d ca St a n d H I Sto rl C a I (O . 44_ = 0 . 1 1 = ) 326 -334 822 756 -097 392 324 -421 505 065 061 731 113 39.07 10.79 004 -3.07 993 975 -586 6.02 13 -235 7.2 -205 1.09 9.01
_E U RO _CO RD EX GC M S a n d E RA_I nteri m rea na Iys i S -0.28 -1.59 7.73 1025 128 567 -0.11 -229 592 —0.12 475 7.44 - -281 . 1051 -158 0.9  9.83 - -08 812 -1.71 -1.93 804 -0.08 595 10.07
. Altitude 50-100 m Altitude 100-150 m
= H a d I S D O bse rVat| O n S SON{ -2.84 878 -3.73 -547 834 788 -4.11 754 -281 571 76 -241 225 766 688 -432 -478 659 515 -108 552 -4.05 -559 569 -3.35 233 584 -
. . - . . JUA4 098 1192 831 -054 -566 853 994 -006 83 025 -541 868 028 274 787 5.83 0 -568 766 637 -958 609 021 -635 7.01 088 31 613 -
-Variable: wind speed -Period: 1979-2018 . =
;MAM -4.01 845 -453 -56 7.92 743 -683 791 -272 -545 762 -262 168 697 6.35 -426 -505 627 465 -1261 64 -3.63 -526 6.16 -297 172 554 -
DJF | 673 904 -762 -586 924 588 -64 66 -695 -699 71 -512 075 789 722 -762 -549 565 291 -11.04 543 -975 -7.34 503 -622 186 527 -
Year{ -1.94 1257 963 -2.83 -47 823 861 -149 7.14 -1.79 -536 7.44 -1.89 286 832 8.88 -373 -3.82 6.88 6.08 -7.81 557 -247 -456 596 -3 325 649
M et h o d : Altitude 150-2:50 m Altitude 250-350 m
SON4 -3.2 -4.42 -545 9.82 727 -667 9.14 -3.21 -6 8.96 -3.34 3 9.02 -2.38 -1.96 -3.05 -571 -266 212 r
Distribution Added Value' DAvs (Soares and CardOSO, 2018): :.JJA 0.22 -0.57 -6.64 10.58 863 -554 11.14 04 -635 1007 119 3.04 938 -- 25 -0.19 223 -385 285 558 r
2mam -549 -552 948 73 -10.11 104 -416 -566 92 -3.61 238 859 -3.01 -322 521 -341 097 1257 -
n
S.hr - S!r DJF -104 -6.17 962 56 -7.41 809 -1088 -7.7 757 -7.24 273 907 -8.02 1064 -9.77 -8.15 995 -10.59 0.09
S = min(Zm, Zo) DAV =100+ ———
- ikl o ! r Year -3.35 -4.63 1091 872 -321 946 -208 -526 999 -299 35 996 -24 275
- . . § 3 & 9 F 4 EF J 45 Fd e Fd
* Yearly and seasonal PDF (Probability Density Function) IO B B 0 B B B B B O O B
§s5 " ¢4& "¢ =8
* Full PDF and PDF section above the 95 percentile
of the observations
 PRUDENCE regions analysis

* Conditionals:
« Coast vs inland cells
e Altitude
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F 1 G U R E 4: Seasonal and yearly DAVs for daily wind speed PDFs of the EURO-CORDEX RCM historical simulations at 0.11° versus

0.44° resolution. Different conditions are applied to the wind speed observation stations: near the coast, inland, below 25m height,
between 25-50 m, between 50-100 m, between 100-150 m, between 150-250 m, between 250-300 m and higher than 350 m.
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u e S u s Coast Inland
- "
son | 311 866 339 -277 829 1014 184 699 255 -3.01 703 185 266 7.3 536 1039 842 -4.19 924 -245 -592 863 -261 054 987 -

s -0.14 74 146 -199 7.36 1152 -041 7.03 19 -193 732 059 404 675 -531 1166 11.08 -2.45 1127 04 -548 11.22 093 261 1054 -

-482 995 7.7 -7.83 1041 -283 -528 | 96 -292 -0.06 9.22

Assess the added value of high-resolution :
SimUIationS relative to the driVing IOWer reSOIUtion M.JIT'-IF 7.86 46.52 8:04 7:5\ -3.76 9‘.1 8.;4 -1.48 4‘29 5‘.6 73:27 5‘51 4:51 D>84 8.14
models with respect to the observed PDFs vor| 1o [ 30 0 0 s o [s4 10 20 59 15 9w 7o

-6.23 9.02 567 -6.08 806 —7.73 751 7.74 -9.39 -101 848 -

-4.83 1197 1044 -1.27 1051 274 -5.19 10.63 -2.82 096 [10.98 -

Altitude <25 m Altitude 25-50 m
766 046 -247 822 922 -068 679 049 -28 689 -018 353 728 [- -248 1044 -1.17 -1.93 10.08 11.85 -291 903 -0.77 -213 861 -089 364 934 -
Data: 706 033 -194 723 1087 115 652 198 -1.83 727 015 41 651 - -279 945 -1.03 -072 | 981 . 229 (976 021 -066 10.16 -084 625 828 -
. . . 805 036 -301 812 905 439 811 105 -289 815 -008 219 7.07 | -231 1075 199 -2.49 10.39 11.74 681 10.45 035 207 982 -156 134 89
-EURO-CORDEX HIndcaSt and HIStorlcaI (0-449 _0-119) 667 326 -334 822 7.56 -0.97 392 324 -421 505 065 061 731 [ 1.13 3907 1079 004 -307 983 875 58 602 13 -235 72 -205 109 801 -

737 028 -159 773 1025 128 567 -0.11 -229 592 012 475 744 f- 7251-10.51 -158 -0.9 | 983 - -08 812 171 -193 804 -0.08 595 10.07 -

Altitude 50-100 m Altitude 100-150 m

-EURO-CORDEX GCMs and ERA-Interim reanalysis
_HadISD Obse rvations SON 728A. 8.78 73‘73 «5‘47 834 7‘85 4‘11 7.;4 -2.81 —5‘71 7.‘6 72‘A| 2‘25 7,;6 F
. . - _ 0 . _ JUA{ -098 1192 831 -054 -566 853 994 -006 83 025 -541 868 028 274 787 -
_Varlable. WInd speed PerIOd. 1979 2018 §MAM -4.01 845 -453 -56 7.92 743 -683 791 -272 -545 762 -262 168 697 -
DJF | 673 9.04 -762 -586 924 588 -64 6. -695 -699 71 -512 075 7.89 -

Method: Attude 150250 m Alude 250-350 m

442 545 982 727 667 914 -321 6 89 -334 3 902 -- -238

688 432 -478 659 515 103 552 -405 -559 569 -335 233 584
583 0 -568 766 637 -958 609 021 -635 701 088 31 613

635 -426 -505 627 465 ~1261 64 -363 -526 616 -297 172 554

722 -762 -549 565 291 -11.04 543 -975 -7.34 503 -622 186 527

£

888 -373 382 688 608 -7.81 557 247 -4.56 596 -3 325 649

-1.96 -3.05 571 266 212

DiStribUtiOﬂ Added Value, DAvs (Soares and Cal’dOSO, 2018): Jaa {022 057 664 10.58 863 -554 11.14 04 635 1007 119 304 938 -- 25 -0.19 223 -385 285 558
gmm -549 552 948 73 -10.11 104 -416 -566 92 -361 238 859 -- -301 -3.22 -341 097 (1257

~1059 0.09

n Sh — S w
§= ) min(Zm, Zo) DAV =100+ ——=
1

-104 -617 962 56 -741 809 -1088 -77 757 -724 273 907 -

-321 946 -208 -526

335 463

Ir
* Yearly and seasonal PDF (Probability Density Function) ARV B B A B A B B OB
A 5 8 ¢ 5§ ° & s 9

* Full PDF and PDF section above the 95 percentile Juw : ~ [
of the observations

 PRUDENCE regions analysis

* Conditionals:

F 1 G U R E 4: Seasonal and yearly DAVs for daily wind speed PDFs of the EURO-CORDEX RCM historical simulations at 0.11° versus
. Altitude 0.44° resolution. Different conditions are applied to the wind speed observation stations: near the coast, inland, below 25m height,
between 25-50 m, between 50-100 m, between 100-150 m, between 150-250 m, between 250-300 m and higher than 350 m.

« Coast vsinland cells
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