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Light Pollution
• sum total of  all adverse 

effects of  artificial light*
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A Preindustrial revolution B Anthropocene C Poorly managed future D Well-managed future

*CIE S 017:2020 ILV: International Lighting Vocabulary, 2nd edition. 
Jägerbrand AK, Nilsson Tengelin M, Durmus D. An overview of  the adverse effects of  outdoor light at night and the research methods used in different areas. Proceedings of  the 14th European 
Lighting Conference, Lux Europa 2022, Prague, Czech Republic, 20–24 September 2022, pp. 130–137.

2Illustrations by Elin Jägerbrand

Atmospheric and 
astronomical light

pollution
Ecological light

pollution

Impacts on humans: 
I. behaviour and 

physiology, 
II. obtrusive light



Motivation
Adverse effects have been shown for light pollution in 
• Humans (Durmus et al., 2022)
• Numerous species and ecosystems (Jägerbrand & 

Spoelstra, 2023)
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Amber Light: The Nostalgia 

4https://www.mic-led.com/news/why-cities-are-vying-for-amber-led-street-light-the-futures-orangehttps://www.klikusa.com/case-study/integrating-lighting-with-wildlife/



Red Light: The New Frontier

5
https://www.boisestatepublicradio.org/news/2022-12-16/red-lighting-could-rewild-night-skies-plagued-by-light-pollutionhttps://www.accessfixtures.com/led-wildlife-lighting/



Research Question(s)

• What is the trade-off  between visual quality and light pollution 
mitigation strategies? 

• Does the visual quality suffer greatly under narrowband chromatic lights 
compared to white light? 



Lighting Conditions
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Lighting Conditions
1 2 3 4 5 6 7

White White White White White Amber Red

Ev,ver (lx) @4 ft 26.8 14.7 7.6 4.3 1.7 7.5 7.8

Ev,hor (lx) @floor 33 17 8 4.4 1.0 8.8 9

Ev,hor (lx) @table 45.4 23.3 11.8 2.5 1.4 11.8 12.73

Emel (W/m2) 28.2 10.12 5.294 3.1 1.27 0.34 0.316

Ee (W/m2) 0.126 0.064 0.031 0.006 0.003 0.024 0.071

Rf 68 69 68 67 62 - -

Rg 93 93 93 87 79 - -

Tcp (K) 4563 4563 4506 5052 4795 - -



Lighting Conditions
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Participants and Protocol

• 29 participants (14 female, 15 male)
• Ages between 19-25
• Each lighting condition repeated 3 times
• Trials shown in a randomized order
• Objects: Macbeth ColorChecker samples, artificial fruits and veggies
• Rate the visual quality of  the objects (e.g., can you identify all the 

objects?)
(extremely poor) 1 – 2 – 3 – 4 – 5 – 6 - 7 - 8 – 9 (extremely good)



Results



Summary

• Findings reveal a significant impact on visual quality, with objects 
perceived most poorly under red and amber lighting (9 lx), followed by 
very dim white lighting at 1 lx. 

• Illuminance-dependent relationship was observed, indicating that as 
lighting levels increased, visual quality improved. 

• Intricate interplay between light source chromaticity, illuminance, and 
visual quality in low-light settings



Epilogue

• Illuminance (therefore irradiance) increase to 
offset poor visual performance should be 
studied. 

• Caution is needed for spectral tuning of  LAN 
as a mitigation strategy. Highly optimized 
lighting can be an ecological trap for other 
species. 

• Energy efficiency of  red light 

https://www.owlphotographer.com/index.php/observing
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Questions?

https://www.pinterest.com.au/pin/151785449917914237/
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