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4. Data availability 

4.1. SODAR  

SODAR measurements do not produce complete time series, because factors like 

surrounding noises, clouds, atmospheric stabilities or precipitation lead to gaps in 

the data sets. These effects are filtered from the data sets considering the sur-

rounding noise or the signal-to-noise ratio. Fig. 4 shows the time series of the data 

availability at each measurement level for the entire measurement campaign at 

Rudine, Fig. 5 shows the amount of available data at each level after cleaning the 

data.  

 

Fig. 4: Time series of the data availability of the SODAR measurements at 

Rudine for each measurement level. Plausible data are displayed in 

green, rejected values in red.  

 

Fig. 5: Amount of available data of the SODAR measurements at each level at 

Rudine.  
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4.2. LIDAR 

Fig. 6 shows the time series of the data availability at each measurement level for 

the entire measurement campaign of the LIDAR. Less than 1.3% of the data has 

been rejected at each level (see Fig. 7). Data is rejected if an insufficient number of 

data points is collected at a certain level and time, respectively. This happens in 

particular when the air is very dry. Additionally the LIDAR is not able to accurately 

measure wind speeds below 2 m/s. Therefore values below 2 m/s are rejected for 

further data analysis.  

 

Fig. 6: Time series of the data availability of the LIDAR measurements at Rudine 

for each measurement level. Plausible data are displayed in green, re-

jected values in red.  

 

Fig. 7: Amount of available data of the LIDAR measurements at each level at 

Rudine.  
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5. Results SODAR 

5.1. Wind speed / wind direction SODAR 

Fig. 8 shows the 10 minute wind speed values of the SODAR measurements at 

Rudine for five levels, Fig. 9 the 10 minute wind direction values for five levels.  

 

Fig. 8: The 10 minute wind speed averages of the SODAR measurements at 

Rudine at 30, 50, 80, 100 and 150 m above ground.  

 

 

Fig. 9: The 10 minute wind direction averages of the SODAR measurements at 

Rudine at 30, 50, 80, 100 and 150 m above ground.  



METEOTEST 12 

sodar_lidar_report_rudine.doc  

5.2. Wind roses / turbulence roses SODAR 

Fig. 10 shows wind roses and turbulence roses for five levels. During the measure-

ment campaign winds from southeast and northeast were prevailing.  

  

Fig. 10: Left: Wind roses of the SODAR measurement at Rudine at 30, 50, 70, 90 

und 110 m above ground. Right: Turbulence roses at 30, 50, 70, 90 und 

110 m above ground. The calculation of the turbulence intensity has only 

been carried out for wind speeds greater than 4 m/s.  
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5.3. Vertical profiles of wind speed SODAR 

Fig. 11 shows the vertical profiles of wind speed scaled to 50 m height in 30° wind 

direction sectors.  

 

Fig. 11: Vertical profiles of wind speed for 30° wind direction sectors, scaled to 

50 m height at the SODAR measurement site Rudine. The bars indicate 

the standard deviation. No profiles are shown for sectors with less than 

fifty 10 minute averages. In the center the wind rose at 50 m is displayed.  
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Fig. 12 shows the vertical profiles of wind speed scaled to 50 m height for the main 

wind directions northeast and southeast for different wind speeds as well as the 

statistical mean errors of the profiles.  

 

 
Fig. 12: Vertical profile of the wind speed for the main wind directions northeast 

(top) and southeast (bottom) for different wind speeds (left) and the mean 

error of the profile (right).  
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5.4. Vertical profiles of turbulence SODAR 

Fig. 13 shows vertical profiles of the turbulence intensity at Rudine. Turbulence 

intensity was calculated only for wind speeds above 4 m/s. No turbulence was cal-

culated for sectors/levels with less than ten valid 10 minute averages.  

 

Fig. 13: Vertical profiles of turbulence intensity for 30° wind direction sectors at 

the SODAR measurement site Rudine. The bars indicate the standard 

deviation. In the center the wind rose at 50 m is displayed. Turbulence in-

tensity was calculated only for wind speed greater than 4 m/s. No tur-

bulence was calculated for sectors/levels with less than ten valid 

10 minute averages. 



METEOTEST 16 

sodar_lidar_report_rudine.doc  

5.5. Vertical wind component SODAR 

Fig. 14 shows the vertical component of the wind at Rudine for the wind directions 

northeast (blue) and southeast (red).  

 

Fig. 14: Vertical component of the wind at Rudine for the wind directions north-

east (blue) and southeast (red).  
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6. Results LIDAR 

6.1. Wind speed / wind direction LIDAR 

Fig. 15 shows the 10 minute wind speed values of the LIDAR measurements at the 

Rudine site for each measurement level, Fig. 16 the 10 minute wind direction for 

each level.  

 

Fig. 15: The 10 minute wind speed of the LIDAR measurements at Rudine at 30, 

50, 80, 100 and 150 m above ground.  

 

 

Fig. 16: The 10 minute wind direction of the LIDAR measurements at Rudine at 

30, 50, 80, 100 and 150 m above ground.  
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6.2. Wind roses / turbulence roses LIDAR 

Fig. 17 shows wind roses and turbulence roses for each measurement level. During 

the measurement campaign winds from southeast and northeast were prevailing.  

  

Fig. 17: Left: Wind roses of the LIDAR measurement at Rudine at 30, 50, 80, 100 

und 150 m above ground. Right: Turbulence roses at 30, 50, 80, 100 und 

150 m above ground. The calculation of the turbulence intensity has only 

been carried out for wind speeds greater than 4 m/s.  
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6.3. Vertical profiles of wind speed LIDAR 

Fig. 18 shows the vertical profiles of wind speed scaled to 50 m height in 30° wind 

direction sectors.  

 

Fig. 18: Vertical profiles of wind speed for 30° wind direction sectors, scaled to 

50 m height at the LIDAR measurement site Rudine. The bars indicate 

the standard deviation. No profiles are shown for sectors with less than 

fifty 10 minute averages. In the center the wind rose at 50 m is displayed.  
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Fig. 19 shows the vertical profiles of wind speed scaled to 50 m height for the main 

wind directions northeast and southeast for different wind speeds as well as the 

statistical mean errors of the profiles.  

   

   

Fig. 19: Vertical profile of the wind speed for the main wind directions northeast 

(top) and southeast (bottom) for different wind speeds (left) and the mean 

error of the profile (right).  
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6.4. Vertical profiles of turbulence LIDAR 

Fig. 20 shows vertical profiles of the turbulence intensity at Rudine. Turbulence 

intensity was calculated only for wind speeds above 4 m/s. No turbulence was cal-

culated for sectors/levels with less than ten valid 10 minute averages.  

 

Fig. 20: Vertical profiles of turbulence intensity for 30° wind direction sectors at 

the LIDAR measurement site Rudine. The bars indicate the standard de-

viation. In the center the wind rose at 50 m is displayed. Turbulence in-

tensity was calculated only for wind speeds above 4 m/s. No turbulence 

was calculated for sectors/levels with less than ten valid 10 minute aver-

ages. 



METEOTEST 22 

sodar_lidar_report_rudine.doc  

6.5. Vertical wind component LIDAR 

Fig. 21 shows the vertical component of the wind at Rudine for the wind directions 

northeast (blue) and southeast (red).  

 

Fig. 21: Vertical component of the wind at Rudine for the wind directions north-

east (blue) and southeast (red).  


