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Wind resource assessment 

1. Wind monitoring 

 Date Time V80m V40m Dir80m Dir40m 

01/01/2007 00:00:00 9.22 8.55 221 225 

01/01/2007 00:10:00 9.27 8.24 219 228 

01/01/2007 00:20:00 8.6 7.59 217 229 

01/01/2007 00:30:00 9.29 8.14 215 231 

01/01/2007 00:40:00 9.65 8.69 219 226 

01/01/2007 00:50:00 9.96 9.12 221 225 

01/01/2007 01:00:00 8.72 7.88 221 226 

01/01/2007 01:10:00 9.41 8.65 215 232 

ΧΧ ΧΧ ΧΧ ΧΧΧ ΧΧΦΦ ΧΧΧΦΦ 

31/12/2007 23:10:00 1.76 1.33 89 37 

31/12/2007 23:20:00 2.05 1.86 96 350 

31/12/2007 23:30:00 2.17 1.57 101 346 

31/12/2007 23:40:00 1.95 1.64 96 346 

31/12/2007 23:50:00 1.9 1.59 96 346 

Around 52,500 in-situ 
measurements at 2 to 5 
different heights per year 

Source: DNV GL 



Wind resource assessment 

2. Hub height resource estimation 

 

Log law for neutral stability 

http://www.carbondescent.org.uk/blog/wp-content/uploads/2011/07/Figure-2.jpg


Wind resource assessment 

3. Wind resource characterisation 

 

5ƻƴΩǘ ŦƻǊƎŜǘ ǘŜƳǇƻǊŀƭ ǾŀǊƛŀǘƛƻƴΥ 
Å Inter-annual 
Å Seasonal variation 
Å Diurnal variation 
Å Short-term (gust, turbulence) 

Source: Kjeller 
Vinderteknik 



Wind resource assessment 

4. Climate adjustment process 

 

MCP process to reduce uncertainty 

Assumption: 
Wind resource 
is going to be 
similar to the 

past  



Wind resource assessment 

6. Wind energy yield and micro-sitting 

Onshore micrositting by WAsP 



Software design 

1. Database 

ï1st block is to transform and insert data from datasets to 

database tables 

ïDatabase composed by 1200 tables, one for each UTM 

square. 

2. Addition of datasets from in-situ measurements 

ï Optional 

ï Offshore met masts or LIDARôs. 

3. Filtering data 

ï Rain rate, time zone, satellites to work with, etc. 

 

 



I. Vertical wind extrapolation 

Satellite hub height resource estimation 

 

Ὗᾀ  
Ὗz

Ὧ
ÌÎ
ᾀ

ᾀ
 ɰ  

Ὗᾀ  
Ὗz

Ὧ
ÌÎ
ᾀ

ᾀ
 

Rewritten equation 

Neutral winds at 10 m over the sea 

2 measurements at 
different heights required 



I. Vertical wind extrapolation 

1st methodology ï Neutral stability 
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2 unknowns with 2 equations 
Long or short terms 

g = gravity 

ch = /ƘŀǊƴƻŎƪΩǎ parameter (0.0144) 
 Assumption 
U(10) = satellite neutral wind speed 
 
 
 
1. Calculate U* and z0 at 10 m 

 
2. Calculate U when z is the hub height 

 
 



I. Vertical wind extrapolation 

2nd methodology ï Stability correction 
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2 unknowns with 2 equations 
Long or short terms 

1. Calculate U* and z0 at 10 m 
 

2. Calculate U when z is the hub height 
applying stability correction 
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Friction velocity 
 
Air temperature 
 
Vertical heat flux 

From 
Numerical 
Weather 

Prediction 
model 



II. Combining different 

satellite data 
 

ÅCombine data at different 

resolutions: 

ï2*2 km (SAR data) 

ï12.5*12.5 km 

ï25*25 km (most common) 

ÅCalculate the average for 

each point of the grid 

 

High 
resolution, 
5x5 km 
square 

Low 
resolution, 
25x25 km 
square 



II. Combining different 

satellite data  

 

UTM square 

Target 
area 

SAR  grid 

Scatterometer
/radiometer 
cell 

High 
Data 
Density 
Cells 
(HDDC) 



Results 
Wind map vs data density map 

HDDC 

FINO1 



Results 
Wind roses 



Results 
Table of parameters 

U10/30 U100 K C  ̀ z0 N 

OVERALL FINO1 8.099 9.406 2.19 10.621 4.57 0.000391 >350000 

O
V

E
R

L
A

P
P

IN
G 

LONG 
TERM 

Quikscat/FINO1 7.9/2.27% 9.499/-0.99% 2.885/-25.1% 10.645/-0.26% 3.577/17.9% 0.000113 708 

ASCAT/FINO1 7.85/5.15% 9.428/-0.23% 2.526/-18.2% 10.624/-0.03% 4.017/14.0% 0.000111 254 

SSMIf13/FINO1 7.68/3.76% 9.217/2.0% 2.463/-15.2% 10.391/2.16% 4.02/14.0% 0.000105 133 

SHORT 
TERM 

Quikscat/FINO1 7.9/2.27% 9.544/-1.35% 2.278/-2.38% 10.774/-1.33% 4.471/0.84% 0.000156 708 

ASCAT/FINO1 7.85/5.14% 9.49/-2.26% 1.998/1.43% 10.7/-2.17% 5.016/-3.63% 0.00165 254 

SSMIf13/FINO1 7.68/3.8% 9.278/1.79% 1.95/7.1% 10.463/1.88% 5.015/-2.78% 0.000159 135 



Results 
Regression 



Results 
Regression 


