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What are the questions? 

 
• How effective is radar as a tool? 

-    Individuals? 
- Birds and bats? 

- Identification? 

• How does migration occur? 
- Concentrated along land features? 
- Broad front? 

• When does migration occur? 
- Timing of peak migration? 

• How high, or low, do targets fly? 

• Does the presence of obstructions 

affect flight height? 



Past/Existing Field Methods 

• Ceilometer/Moonwatching Surveys 

 - labor intensive  

 - small survey area 

 - limited, coarse data 

• Acoustic Surveys 

 - not as labor intensive  

 - small survey area, low ceiling 

 - not all birds call when  

  migrating 

• NEXRAD Weather Radar 

 - not labor intensive 

 - large survey area, not site 

  specific 

 - coarse scale resolution 

• Banding Studies/Morning Point 

Counts 

 - extremely labor intensive 

 - small sample 

 - not much data 

www.flap.org/nocturn.htm 



Current/Future Methods 

• Marine Radar  

• NEXRAD 

• Dual-Polarimetric  

 NEXRAD  

 



Marine Radar Capabilities 

• Large survey area  

• Continuous data collection 

• Nightly traffic rates (t/km/hr) 

• Full season traffic rates (t/km/hr) 

• Flight direction 

• Flight height 

• Percent below max turbine height 

 consistent methods (when 

 properly deployed) 

• pre- and post-construction 



Radar Deployment Is Crucial 



Radar Operation Modes  

 Horizontal Mode 

•  Mean flight direction 

•  Mean passage rates 

Passage rates vary depending on  

radar view of surrounding airspace 



Radar Operation Modes 

 Vertical Mode 

•  Average flight height 

•  Percent below turbine height 







Documenting Migration 



Is Target ID Possible? 



Weather Limitations 



Insect Activity 



NEXRAD Weather Radar 

http://opwx.db.erau.edu/faculty/mullerb/Wx365/NEXRAD/WSR-88DCONUSCoverage2011.jpg 



NEXRAD Weather Radar 



The Future  

Wing beat analysis 
 

 

 

Dual - p 

http://journals.ametsoc.org/doi/abs/10.1175/BAMS-D-11-00099.1 



The Future 
Dual polarization upgrade 



Questions? 


