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Bl.

PERIOD 6

B1.1 Tower Wind Speed and Direction (Cabauw Mast’s Measurements)
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Figure B1. Tower wind speed and wind direction, period 6 at 20 metres height
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Figure B2. Tower wind speed and wind direction, period 6 at 40 metres height

ECN-C--02-045

145



Wind speed at80 m from [15-Dec-2000->08-Jan-2001]
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Figure B3. Tower wind speed and wind direction, period 6 at 80 metres height

Wind speed at140 m from [15-Dec-2000->09-Jan-2001]
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Figure B4. Tower wind speed and wind direction, period 6 at 140 metres height
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Figure BS. Tower wind speed and wind direction, period 6 at 200 metres height

SODAR Wind Speed and Direction

Wind speed at20 m from [15-Dec-2000->09-Jan-2001]
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Figure B6. SODAR wind speed and wind direction, period 6 at 20 metres height
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Wind speed at40 m from [15-Dec-2000->08-Jan-2001]
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Figure B7. SODAR wind speed and wind direction, period 6 at 40 metres height
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Figure B8. SODAR wind speed and wind direction, period 6 at 80 metres height
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Figure B9. SODAR wind speed and wind direction, period 6 at 140 metres height
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Figure B10. SODAR wind speed and wind direction, period 6 at 200 metres height
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B1.3 Comparison of SODAR Wind Speed and Tower Wind Speed

Wind speed at20 m from [15-Dec-2000->09-Jan-2001]
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Figure B1. Comparison of Sodar and Tower wind speed for period 6 at 20 metres height.
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Figure B2. Comparison of Sodar and Tower wind speed for period 6 at 40 metres height.
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Wind speed at80 m from [15-Dec-2000->08-Jan-2001]
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Figure B3. Comparison of Sodar and Tower wind speed for period 6 at 80 metres height.
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Figure B4. Comparison of Sodar and Tower wind speed for period 6 at 140 metres height.
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Figure BS5. Comparison of Sodar and Tower wind speed for period 6 at 200 metres height.
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B1.4 Comparison of SODAR Wind Direction and Tower Wind Direction

Wind direction at20 m from [15 Dec-2000->09-Jan- 2001]
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Figure B6. Comparison of Sodar and Tower wind direction for period 6 at 20 metres height.
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Wind direction at40 m from [15-Dec-2000->08-Jan-2001]
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Figure B7. Comparison of Sodar and Tower wind direction for period 6 at 40 metres height.
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Wind direction at140 m from [15-Dec-2000->09-Jan-2001]
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Figure B9. Comparison of Sodar and Tower wind direction for period 6 at 140 metres height.
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Figure B10. Comparison of Sodar and Tower wind direction for period 6 at 200 metres height.
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B1.5 Wind Roses for SODAR and Tower Wind Directions

Windrose for Cabauw and Sodar data at 20 m height
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Figure B11. Wind roses for Sodar and Tower wind direction, period 6 at 20 metres height.
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Figure B12. Wind roses for Sodar and Tower wind direction, period 6 at 40 metres height.
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Windrose for Cabauw and Sodar data at 80 m height
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Figure B13. Wind roses for Sodar and Tower wind direction, period 6 at 80 metres height.
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Figure B14. Wind roses for Sodar and Tower wind direction, period 6 at 140 metres height.

156 ECN-C--02-045



Windrose for Cabauw and Sodar data at 200 m height
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Figure B15. Wind roses for Sodar and Tower wind direction, period 6 at 200 metres height.

B1.6 Tower

and SODAR Wind Speed Correlation Graphs

Windspeed correlation at20 m from [15-Dec-2000->09-Jan-2001] corrcoef = [-0.06237]
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Figure B16. Tower wind speed plotted against Sodar wind speed, period 6 at 20 metres height.
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Figure B17. Tower wind speed plotted against Sodar wind speed, period 6 at 40 metres height.
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Figure B18. Tower wind speed plotted against Sodar wind speed, period 6 at 80 metres height.

158

ECN-C--02-045



Windspeed correlation at140 m from [15-Dec-2000->09-Jan-2001] corrcoef = [0.73874]
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Figure B19. Tower wind speed plotted against Sodar wind speed, period 6 at 140 metres height.
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Figure B20. Tower wind speed plotted against Sodar wind speed, period 6 at 200 metres height.
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B1.7 SODAR Height Performance

Height performance sodar
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Figure B21. Sodar wind speed, distribution of maximum measured height for periods 4 and 6.
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Figure B22. Sodar wind speed, cummulative distribution of maximum
measured height for periods 4 and 6.
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B1.8 Distribution of Wind Speed Difference between Tower and SODAR
Measurements

Distribution of difference between mast and sodar 20 m height
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Figure B23. Occurrence distribution of (TWS-SWS), periods 4 and 6 at 20 metres height.
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Figure B24. Occurrence distribution of (TWS-SWS), periods 4 and 6 at 40 metres height.
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Distribution of difference between mast and sodar 80 m height
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Figure B25. Occurrence distribution of (TWS-SWS), periods 4 and 6 at 80 metres height.

Distribution of difference between mast and sodar 140 m height
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Figure B26. Occurrence distribution of (TWS-SWS), periods 4 and 6 at 140 metres height.
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Distribution of difference between mast and sodar 200 m height
20 T T T T T T

I
— 3000-p4
— 3000-p6

16 } : : 4

M f | : 5 e 1

percentage [%)]
= ]
T
1

[s:]
T

5 10 15 20
speed difference [m/s]

Figure B27. Occurrence distribution of (TWS-SWS), periods 4 and 6 at 200 metres height.
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B2.

B2.1
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PERIOD 8
Tower Wind Speed and Direction (Cabauw Mast’s Measurements)
Wind speed at20 m from [06-Feb-2001->28-Feb-2001]
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Figure B11. Tower wind speed and wind direction, period 8 at 20 metres height
Wind speed at40 m from [06-Feb-2001->28-Feb-2001]
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B2.2

Figure B12. Tower wind speed and wind direction, period 8 at 40 metres height
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Figure B13. Tower wind speed and wind direction, period 8 at 80 metres height
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Figure B14. Sodar wind speed and wind direction, period 8 at 20 metres height
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Figure B15. Sodar wind speed and wind direction, period 8 at 40 metres height

Wind speed at80 m from [06—Feb-2001->2B-Feb-2001]
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Figure B16. Sodar wind speed and wind direction, period 8 at 80 metres height
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Comparison of SODAR Wind Speed and Tower Wind Speed
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Figure B28. Comparison of Sodar and Tower wind speed for period 8 at 20 metres height.

25

Wind speed at40 m from [06-Feb-2001->28-Feb-2001]

N
=t
<

=
w

=y
[an]

Wind speed [m/s]

U1

ot

=
A

£
ik

T T T T T T T T T T T I I | | T T
N g Sodar data
+ Meteo tower data ||

]
[8;]

0
06 07 OB 08

| 1
10 11 12 13

| | . | 1 | | | I ] | | 1 1

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Days

Wind speed difference at40m

]
(=]
T

oy
n
T+

[8)]
- g
.

Q

Wind speed difference [m/s]
Q

4

T T I I I I T | [ [ | | [ [ | |
- ! + Sodar data - Meteo tower data

e

& - :
06 07 08 09 10 M 12 13 14 15 15 17 18 19 20 21 22 23 24 25 26 27 28

Days

Figure B29. Comparison of Sodar and Tower wind speed for period 8 at 40 metres height.
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Figure B30. Comparison of Sodar and Tower wind speed for period 8 at 80 metres height.
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B2.4 Comparison of SODAR Wind Direction and Tower Wind Direction

Figure B31. Comparison of Sodar and Tower wind speed for period 8 at 20 metres height.
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Wind direction at40 m from [06-Feb-2001->28-Feb-2001]
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Figure B32. Comparison of Sodar and Tower wind speed for period 8 at 40 metres height.
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Figure B33. Comparison of Sodar and Tower wind speed for period 8 at 80 metres height.
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B2.5 Wind Roses for SODAR and Tower Wind Directions

Windrose for Cabauw and Sodar data at 20 m height
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Figure B34. Wind Roses for Sodar and Tower wind direction, period 8 at 20 metres height.
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Figure B35. Wind Roses for Sodar and Tower wind direction, period 8 at 40 metres height.
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Windrose for Cabauw and Sodar data at 80 m height
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Figure B36. Wind Roses for Sodar and Tower wind direction, period 8 at 80 metres height.

B2.6 Tower and SODAR Wind Speed Correlation Graphs

Windspeed correlation at20 m from [06-Feb-2001->28-Feb-2001] corrcoef = [-0.11807]
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Figure B37. Tower wind speed plotted against Sodar wind speed, period 8 at 20 metres height.
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Windspeed correlation at40 m from [06-Feb-2001->28-Feb-2001] corrcoef = [0.90666]
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Figure B38. Tower wind speed plotted against Sodar wind speed, period 8 at 40 metres height.

Windspeed correlation at80 m from [06-Feb-2001->28-Feb-2001] corrcoef = [0.96604]
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Figure B39. Tower wind speed plotted against Sodar wind speed, period 8 at 80 metres height.
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B2.7 SODAR Height Performance

Height performance sodar
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Figure B40. Sodar wind speed, distribution of maximum measured height for period 8.
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Figure B41. Sodar wind speed, cuammulative distribution of maximum
measured height for period 8.
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B2.8 Distribution of Wind Speed Difference between Tower and SODAR
Measurements

Distribution of difference between mast and sodar 20 m height
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Figure B42. Occurrence distribution of (TWS-SWS), period 8 at 20 metres height.

Distribution of difference between mast and sodar 40 m height
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Figure B43. Occurrence distribution of (TWS-SWS), period 8 at 40 metres height.
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Distribution of difference between mast and sodar 80 m height
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Figure B44. Occurrence distribution of (TWS-SWS), period 8 at 80 metres height.
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ANNEX C — COMPARISON BETWEEN WIND SPEED AND WIND
DIRECTION DIFFERENCES AND REAL VALUES

In this annex, eight graphs showing a comparison between wind speeds and wind direction are
presented. The first four graphs show the difference between the measured wind speeds of the
meteorological tower and the SODAR equipment plotted against the wind speed as measured by
the meteo tower. The latter is considered as the reference (or real value). The comparison plots
are given for periods 4 and 6 at 80 and 140 metres height respectively.

Wind speed difference (Vsodar - Vtower) against Tower wind speed, Period 4, 80 metres
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Figure C1. Wind speed difference against real wind speed, period 4 at 80 m heigth.
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Wind speed difference (Vsodar - Vtower) against Tower wind speed, Period 4, 140 metres
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Figure C2. Wind speed difference against real wind speed, period 4 at 140 m heigth.
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Wind speed difference (Vsodar - vtower) against Tower wind speed, Period 6, 80 metres
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Figure C3. Wind speed difference against real wind speed, period 6 at 80 m heigth.
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Wind speed difference (Vsodar - Vtower) against Tower wind speed, Period 6, 140 metres
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Figure C4. Wind speed difference against real wind speed, period 6 at 140 m heigth.
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The following four graphs show the difference between the measured wind directions of the
meteorological tower and the SODAR equipment plotted against the wind direction as given by
the meteo tower. The latter is considered as the reference (or real value). The comparison plots

are given for periods 4 and 6 at 80 and 140 metres height respectively.

Wind direction difference (Dsodar - Dtower) against Tower wind direction, Period 4, 80 metres
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Figure C5. Wind direction difference against real wind direction, period 4 at 80 m heigth.
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Wind direction difference (Dsodar - Dtower) against Tower wind direction, Period 4, 140 metres
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Figure C6. Wind direction difference against real wind direction, period 4 at 140 m heigth.

Wind direction difference (Dsodar - Dtower) against Tower wind direction, Period 6, 80 metres
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Figure C7. Wind direction difference against real wind direction, period 6 at 80 m heigth.
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Wind direction difference (Dsodar - Dtower) against Tower wind direction, Period 6, 140 metres
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Figure C8. Wind direction difference against real wind direction, period 6 at 140 m heigth.
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