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Case StUdy - e Wind speed stations
: Granada Province

Granada Province (South Elevagl‘&g ‘(121)
Spain) (12637.40 Km?)

Objectives

- Comparison of
different
geostatistical
approaches and
transformations of
data to estimate
wind speed at hourly
scale .

- Estimation using the
best approach (300

m spatial resolution,

0 510 20Km
hourly temporal MEDITERRANEAN SEA Ll

resolution)




EGU2020-15098: Comparison of different geostatistical approaches to estimate
wind speed at hourly scale in the province of Granada (Southern Spain)

GUzsEmny 2020

E

Sharing Geoscience Online

- 9T0Z/10/10
- STOZ/10/10
- ¥10Z/10/T0
- €T0Z/10/10
- ZT0Z/10/10
- TT0Z/10/10
- 0T0Z/10/10
- 600Z/10/10
- 800Z/10/10
- £00Z/10/10
- 9002/10/10
- S00Z/10/10
- ¥00Z/10/10
- €00Z/10/10
- 200Z/10/10
- T00Z/10/10
- 000Z/10/10
- 666T/T0/10
- 866T/10/10
- L66T/T0/10
- 966T/10/10
- S66T/T0/10
- ¥66T/T0/10
- €66T/T0/10
- Z66T/T0/10
- T66T/T0/10
- 066T/10/10
- 686T/T0/10
- 886T/10/10
- /86T/T0/10
= 986T/10/10

Data

72

68

Hourly wind

speed (U10) 96

stations

64 -
60

56

52

48
m 44

e

1986-2016
AEMET

]

o 40 -+

REDIAM
IFAPA

@ 36 -

0

£ 32

-
< 28

24 -
20
16

RED DE PARQUES

NACIONALES
CETURSA

T ,
00 <

o

Estimation
1996-2016



EGU2020-15098: Comparison of different geostatistical approaches to estimate
wind speed at hourly scale in the province of Granada (Southern Spain)

EGUsSmty 2020

Sharing Geoscience Online

: Monthly models

Methodology
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Methodology

Geostatistical techniques: Ordinary Kriging, Kriging with external drift, Regression-Kriging,
Regression

Data transformation: Without transformation, mesoscale, logarithm

Transformation Inverse Inverse of the variance
80 10 2
ln(rug) ln(rug) ln( — )
Mesoscale U80=U10 —4~ U10= U80 VAR(U10)= VAR(U80)| —5&
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Logarithm LU10=LN(U10)  U10=EXP(LU10) VAR(U10)=EXP(2,/VAR(LU10))
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Results Variograms
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Results Variograms
Variograms of the data (exponential) Variograms of the residuals (exponential)
Month Sill Theoretical range (km) Month Sill Theoretical range (km)
U10  USO LN(U10) U10 USO0 LN(U10) U10  USO LN(U10) U10 USO0 LN(U10)
1 221 503 071 500 220 4.50 1 148 388 065 330 3.00 2.10
2 282 677 071 600 240 3.30 2 209 562 065 390 210 4.20
3 217 48 056 390 3.00 3.30 3 148 3.8 047 450 240 3.30
4 201 469 056 450 330 4.50 4 146  3.88 049 330 210 3.30
5 156 362 059 420 240 1.80 5 1.08 294 052 300 210 5.10
6 143 346 063 090 090 090 6 1.08 301 057 180 210 8.40
7 173 380 087 210 1.80 9.60 7 120 307 080 210 1.80 8.40
8 193 401 072 330 1.80 9.30 8 1.06 274 052 420 3.00 2.40
9 180 371 075 3.00 1.80 11.40 9 1.05 2,63 058 510 330 3.00
10 192 381 073 630 420 9.60 10 110 259 055 240 210 450
11 181 424 070 600 600 9.00 11 124 339 061 330 390 5.40
12 185 410 078 390 420 8.40 12 121 321 068 450 240 6.90
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Results: Cross validation experiment (Mean Error)
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Results: Cross validation experiment (Mean squared error)
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Results: Cross validation experiment (mean standarized squared error)
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Mean wind speed (m/s)
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Results:

Mean wind speed 2012
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