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1. Wind monitoring

Date Time V80m V40m Dir80m  Dir40m Around 52’500 IRSItu
01/01/2007 00:00:0(¢ 9.22 8.55 221 225 measurementfat 2 t05
01/01/2007 00:10:0( 9.27 8.24 219 228 . .

01/01/2007 00:20:0c¢ 8.6 7.59 217 229 dlﬂ:erent helghtS per year
01/01/2007 00:30:0¢ 9.29 8.14 215 231
01/01/2007 00:40:0(¢ 9.65 8.69 219 226
01/01/2007 00:50:0( 9.96 9.12 221 225
01/01/2007 01:00:0( 8.72 7.88 221 226
01/01/2007 01:10:0¢ 9.41 8.65 215 232 l
X X XX XX XXX XXOP XXXPOD =7
31/12/2007 23:10:0( 1.76 1.33 89 37
31/12/2007 23:20:0( 2.05 1.86 96 350
31/12/2007 23:30:0( 2.17 1.57 101 346
31/12/2007 23:40:0( 1.95 1.64 96 346
31/12/2007 23:50:0( 1.9 1.59 96 346

Source: DNV GL
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2. Hub height resource estimation
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http://www.carbondescent.org.uk/blog/wp-content/uploads/2011/07/Figure-2.jpg
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3. Wind resource characterisation

Wind speed distribution
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4. Climate adjustment process
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6. Wind energy yield and micro-sitting
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1. Database

I 1St block is to transform and insert data from datasets to
database tables

I Database composed by 1200 tables, one for each UTM
square.

2. Addition of datasets from In-situ measurements
I Optional
I Of fshore met masts or LI DA

3. Filtering data
I Rain rate, time zone, satellites to work with, etc.



|. Vertical wind extrapolation
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Satellite hub height resource estimation
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15t methodology T Neutral stability

\

g = gravity §
o [ [a —_— h. =/ KI Ny paraneRa(0.014x
Y(Q) 5 I o Assumption_t
‘ U(10) = satellite neutral wind speed
i 1. Calculate U* and zat 10 m
a | _Q
2. Calculate U when z is the hub height

2 unknowns with 2 equations
Long or short terms
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2"d methodology i Stability correction

) 1. Calculate U* and zat 10 m
Y[ {4 -
&) T—QI‘I (a_)] 2. Calculate U when z is the hub height
‘ applying stability correction
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Il. Combining different
satellite data

A Combine data at different
resolutions:
I 2*2 km (SAR data)
i 12.5%12.5 km
I 25*25 km (most common)

A Calculate the average for
each point of the grid
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High
resolution,
5x5 km
square

Low
resolution,
25x25 km
square



Il. Combining different
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Results
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Wind mapvsdata density map

Mean wind speed map by Satellites at 100m Data density map by Satellites
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Wind statistics at 100m and at 6.63/54.13 during 2004-01-01:2011-11-30 by ASCAT

Results "
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Wind statistics at 100m and at 6.63/54.13 during 2004-01-01:2011-11-30 by Quil

Kkscat

atistics at 100m and at 6.59/53.99 during 2004-01-01:2011-11-30 by finol_clean.xlsx
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L Ul U K C | | % | N

OVERAL FINO1 8.099 9.406 2.19 10.621 4.57 0.000391 >350000

QuikscatFINO1 7.9/2.27%9.499/-0.99%2.885/-25.1%10.645+,0.26% 3.577/17.9%0.00011: 708

LONG

TERM ASCAT/FINO17.85/5.15%9.428/-0.23%2.526/18.2%10.624+0.03% 4.017/14.0%0.000111 254

SSMIf13/FINO:7.68/3.76% 9.217/2.0% 2.463/-15.2% 10.391/2.16% 4.02/14.0% 0.00010¢ 133

QuikscatFINO1 7.9/2.27%9.544/-1.35%2.278-2.38%10.774F1.33% 4.471/0.84%0.00015¢ 708

OVERLAPPING

SHORT

TERM ASCAT/FINO17.85/5.14% 9.49/-2.26% 1.998/1.43% 10.7/-2.17% 5.016/-3.63% 0.00165 254

SSMIf13/FINO: 7.68/3.8% 9.278/1.79% 1.95/7.1% 10.463/1.88%5.015/-2.78%0.00015¢ 135



Results

Regression

- qu speed (Im,ls)
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N =1083

R squared = 0.59487035
y = 0.798x + 1.965
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N =132

R squared = 0.57815643
y = 0.802x + 1.644
RMSE = 3.38186403953

Wind speed (m/s)
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Surface roughness
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