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What is leading edge erosion of wind turbine 
blades and why is it important? 
• Leading edge erosion of wind turbine blades is the detachment of material on the leading 

edges of the blades due to environmental factors, mainly precipitation. 

• Problems: High repair costs and loss of power production 
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Slot et al. (2015)
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What are options to measure precipitation? 

Rain gauge 
• Most used sensor to measure rain amount 

and intensity

Disdrometer
• Can measure size and fall velocity of 

precipitation particles (like raindrops or 
hailstones) 

• Different types – nowadays frequently 
laser-based disdrometers (wavelength 
Parsivel2: 650 nm) 

Uncertainty of both instruments increase with 
increasing wind speed 
=> Not ideal for offshore use where faster 
erosion is observed
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Löffler-Mang and Joss (2000)
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Why using a LiDAR to measure rain? 
• To reduce erosion of leading edges, one option is to decrease tip speed during rain

events with high rain intensity => ”erosion safe mode” (Bech et al. 2018) 

• Need for a rain sensor to apply erosion-safe mode 
– Rain gauges and laser-based disdrometers are not suitable for installation at wind

turbines 
– Weather radars and satellites are not optimal solutions due to missing ground validation

offshore  

• Why not using the already existing infrastructure of LiDARs? 
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Why using a LiDAR to measure rain? 
• LiDAR-based precipitation sensor – investigations by Mikael 

Sjöholm and Torben Mikkelsen (DTU Wind Energy) 
• Idea: LiDAR measures Doppler shift and backscatter signal 

from falling rain drops
• Comparison of drop count measured with a disdrometer and 

three short-range WindScanner lidars
• Detailed report available at www.rain-erosion.dk
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http://www.rain-erosion.dk/
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Why using a LiDAR to measure rain? 
Aoki et al. (2016): Measurements of Rainfall Velocity
and Raindrop Size Distribution Using Coherent Doppler
Lidar, AMS, JTECH 
https://doi.org/10.1175/JTECH-D-15-0111.1

Lidars used in this study:
• Commercial 1.54-μm coherent Doppler lidar

(Leosphere WINDCUBE400S) 
• CO2 differential absorption and wind lidar (CO2DIAL) 

with an eye-safe 2.05-μm conduction-cooled laser 

Vertical wind velocity retrieved from aerosol spectrum, 
terminal raindrop velocity corrected by vertical wind 
velocity from precipitation spectrum 
=> Ingredients for estimating raindrop size 
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https://doi.org/10.1175/JTECH-D-15-0111.1
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Conclusion
• Leading edge erosion is a growing problem in wind industry – especially offshore
• Need for precipitation measurements for applying erosion safe mode 
• Promising results from DTU Wind Energy experiment and literature using a LiDAR for rain

measurements

• Vision: LiDAR as a 2-in-1 sensor (wind and rain)  
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http://www.rain-erosion.dk/

Thank you!
Contact details:

Anna-Maria: anmt@dtu.dk

Charlotte: cbha@dtu.dk 
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