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• Tall structures (inc. green energy) threaten birds
• Barotrauma/collision with wind turbines[1-3]

• Heat injury/collision with Utility Scale Solar Energy towers[4-5]

• Collision with overhead cables between transmission towers[6]

• Flight height data critical for species risk assessment[7-8]

• Developed 3-D photogrammetry of bird flight height[9]

• Precision: stationary structures and flying subjects

• Accuracy: stationary structures

• Accuracy on flying subjects?

RELEVANCE

[1] Everaert & Stienen (2007). Biodivers. Conserv. 16, 3345–3359; [2] Baerwald et al. (2008). Curr. Biol. 18, 695–696; [3] Thaxter et al. (2017). Proc. Biol. Sci. 284, 20170829; [4] Diehl et al. (2016). PLoS One 11, 
e0158115; [5] Walston et al. (2016). Renew. Energy 92, 405–414 [6] Bernarrdino et al. (2018). Biol. Conserv. 222, 1-13. [7] Stantial & Cohen (2015). Field Ornithol. 86, 369–377. [8] Harwood et al. (2018). J. Field 
Ornithol. 89, 372–383. [9] Prinsloo et al. (2021) J. Zool. 351, 174–186. 



MAPPING

• Orthophoto 
• Point cloud
• DEM
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Yongnuo remote trigger

Canon EOS1300D
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𝐹𝐻 = 𝐴𝑙𝑡𝐷𝑟𝑜𝑛𝑒 − 𝐴𝑙𝑡𝐷𝐸𝑀↓



Photogrammetric Accuracy

 

 

  

  

           
                       

 
 
 
 
 
  
 
  

 
 
 
 
 
  
 

 

 

 

  

  

               
                                          

 
 
 
 
 
  
 
  

 
 
 
 
 
  
 

 

 

 

  

  

      
                   

 
 
 
 
 
  
 
  

 
 
 
 
 
  
 

 

t = 10.74
(P-value < 0.05)

P-value = 0.41 (n.s.) P-value < 0.05
R2 = 0.10

gvlma accepted (lm)rlm



Virtual 
vs. Real Photogrammetric Accuracy

 

  

  

  

       

                                 

 
  
 
 
 
  
 
 
 
 
 
 
 
 
 

 
 
 
 
  
  

 
 
 
 
 
 
 
  
 

 

           

           

            

            

            

 

 

  

  

  

  

          

                                      

 
  
 
 
 
  
 
 
 
 
 
 
 
 
 

 
 
 
 
  
  

 
 
 
 
 
 
 
  
 

 t-value >> 2
(P < 0.05)
Slope = 0.8219

rlm
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Method Accuracy Statement Details

Surveyors Prone to underestimation
Assignment to broad 
height bands

Relies on imprecise observer estimation, affected by experience, visibility, 
distance, fatigue and lack of reference heights. Used for general 
observations [1-3]. 

Laser-based range-finding ±1 m up to 100 m away
and 50 m high [2,4] 

Accuracy decreases with distance and is affected by atmospheric 
conditions and bird reflectivity. Best for large, consistently and slow-moving 
birds [2-6].

Fixed-beam radars & thermal 
imaging

±5 to 10 m [7] Expensive and cumbersome. Accuracy dependent on beam width, signal 
processing, and bird size. Useful for fixed area monitoring [4,8-9].

LiDAR ±1 m up to 150 m away 
[10]

Most accurate method but costly.

Perpendicular radar system ±1 to 5 m at intersecting 
beams on a 1.5 km radius

Expensive, complex and may not identify species [11-13]. 

GPS-loggers and/or altimeters
(bird tracking devices)

±2–7 m [14] Despite continuous data, limited to large birds, short-lived, costly, and 
invasive capture and recapture, which limits sample sizes and may affect 
bird behaviour [6,15-17].

Stereophotogrammetry* ±2 m up to 500 m away 
and 100 m high

Calibrated area improves the accuracy. Sufficiently spaced camera 
configuration (50 m apart).
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