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- RELEVANCE

Tall structures (inc. green energy) threaten birds

e Barotrauma/collision with wind turbinespi-s

* Heatinjury/collision with Utility Scale Solar Energy towersa-s

e Collision with overhead cables between transmission towersig;

Flight height data critical for species risk assessmenty.

Developed 3-D photogrammetry of bird flight heights
* Precision: stationary structures and flying subjects

* Accuracy: stationary structures

Accuracy on flying subjects?

[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.
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IMPORTANT INSIGHTS

Method

Accuracy Statement

Details

Surveyors

Laser-based range-finding

Fixed-beam radars & thermal
imaging

LiDAR

Perpendicular radar system

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

Stereophotogrammetry*

Prone to underestimation
Assignment to broad
height bands

+1 mup to 100 m away
and 50 m high [2,4]

x5t0 10 m[7]

=1 mup to 150 m away
[10]

+1 to 5 m atintersecting
beams on a 1.5 km radius

£2-7 m[14]

+2 m up to 500 m away
and 100 m high

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

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

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

Most accurate method but costly.

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

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].

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

[1]1 Band (2012). Using a collision risk model to assess bird collision risks for offshore windfarms.[2] Harwood et al. (2018).J. Field Ornithol. 89, 372-383. [3] Stantial & Cohen (2015). Field Ornithol. 86, 369—
377.[4] Desholm et al. (2006). The Ibis 148, 76-89. [5] Wulff et al. (2016) J. Fish Wildl. Manag. 7, 129-140. [6] Borkenhagen et al. (2018). Mar. Biol. 165, 17.[7] Larkin et al. (1979). Behav. Ecol. Sociobiol. 4,
225-264.[8] Gauthreaux & Livingston (2006). J. Field Ornithol. 77, 319-328.[9] Diehl et al. (2016). PLoS One 11, e0158115.[10] Cook et al. (2018). A review of flight heights and avoidance rates of birds in
relation to offshore wind farms. [11] Krijgsveld et al. (2009).[12] Strumpf et al. (2011).[13] Peron et al. (2020). Anim. Biotelemetry 8, 5. [14] Schaub et al. (2023). Anim. Biotelemetry11,31.[15] Corman &
Garthe (2014). J. Ornithol. 1565, 1037-1043.[16] Garthe et al. (2014). J. Sea Res. 85, 456-462.[17] Cleasby et al. (2015).J. Appl. Ecol. 52, 1474-1482.
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