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Light Pollution 

Why should we care? 
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1. "And the Night was wiped out from Earth..." 



Artificial lighting: a key factor for the 

progress of humankind 

It has a long and rich history, strongly 

tied to the advancements of Science 

An evolution characterized by 

punctuated equilibrium 





source: IAE 2006 

Overall light production worldwide: 134.7 Plm·h/yr 

99% connected to the electric grid (2651 TWh) : 19% of the world's 

electricity consumption / 1.2% of the world's GDP 



source: IAE 2006 

Lighting: 1900 million tonnes of CO2 emissions (2005), equivalent 

to the combined emissions of France, Germany, Italy and UK, or 

about the 70% of the emissions produced by all world's light-duty 

vehicles. 



2. Light Pollution: More than an energy efficiency 

issue 

Yukio Narukawa, et al. (2010)  



2. Light Pollution: More than an energy efficiency 

issue 

Herring and Roy (2007) 



Light pollution: the alteration of the natural 

night darkness levels due to the artificial 

emissions of light 



ISS  Dec. 4, 2011. Nikon D3S/24mm, ISS Expedition 30 Crew 



(c) NASA-suomi NPP Oct.2012 (VIIRS) 



(c) NASA-suomi NPP Oct.2012 (VIIRS) 







V. Gogh, "Starry Night over the Rhône" (1888) 



(c) Oscar Blanco 



(c) Oscar Blanco 

As of 2001 about two-thirds of the World population (99% of EU 

and US excluding Alaska and Hawai'i) lived in areas with light 

polluted skies. 

Almost 1/5 of the World population, more than 2/3 of the US and 

more than 1/2 of the European Union citizens could not see naked-

eye the Milky Way. 
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       Howewer, most people don't notice that loss...  

The shifting baseline syndrome 



1958 (c) Monroe County Public Library 



1968 (c) Monroe County Public Library 



1979 

ca. 

(c) Monroe County Public Library 
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ca. 

(c) Monroe County Public Library 



2007 (c) Loren McClenachan 





Life evolved under 

light-dark cycles. 

More than 60% of 

all invertebrate 

and 30% of all 

vertebrate species 

are nocturnal. 

(...) 

Hölker et al (2010) 



ALAN has been shown to 

cause disruptive effects 

on organisms, 

populations and 

ecosystems, affecting 

among others to: 

• metabolism  

• reproduction  

• foraging behavior  

• predator-prey balance 

• orientation  

• migration 



3. The melanopsin age 

- Non-visual light-induced 

physiological responses (Keeler 

1927) 

- Detection of melanopsin in the 

amphibian retina (Provencio 1998) 

- Evidences pointing to the 

existence of a new type of 

photoreceptor (different from rods 

and cones) in the mammalian retina 

(Lucas et al, 1999, Brainard et al 

2001, Thapan et al 2001).  



3. The melanopsin age 

Santiago Ramón y Cajal, Histologie Du Système Nerveux de l'Homme et Des Vertébrés, Maloine, Paris, 1911 



3. The melanopsin age 

1070-1073 



Dijk D-J, Archer SN (2009) Light, Sleep, and Circadian Rhythms: Together Again. PLoS Biol 7(6): e1000145. doi:10.1371/journal.pbio.1000145 
http://www.plosbiology.org/article/info:doi/10.1371/journal.pbio.1000145 

http://www.plosbiology.org/article/info:doi/10.1371/journal.pbio.1000145
http://www.plosbiology.org/article/info:doi/10.1371/journal.pbio.1000145
http://www.plosbiology.org/article/info:doi/10.1371/journal.pbio.1000145
http://www.plosbiology.org/article/info:doi/10.1371/journal.pbio.1000145
http://www.plosbiology.org/article/info:doi/10.1371/journal.pbio.1000145
http://www.plosbiology.org/article/info:doi/10.1371/journal.pbio.1000145
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"6. Evaluation and Rationale 

 

6.1 Cancer in humans 

There is limited evidence in humans for the 

carcinogenicity of shiftwork that involves 

night work. 

 

6.2 Cancer in experimental animals 

There is sufficient evidence in experimental 

animals for the carcinogenicity of light 

during the daily dark period (biological night). 

 

6.3 Overall evaluation 

Shiftwork that involves circadian disruption is 

probably carcinogenic to humans 

(Group 2A). " 



- Consider light-at-night as a potential pollutant, whose 
negative effects shall be traded-off against its benefits 

- Help to preserve the night as an essential part of the 
Earth daily cycle 

- Avoid photon spills, putting the light where and when 
needed 

- Avoiding potential disruption of circadian rhythms 

- Reduce the ecological footprint 

- Listen to Vision Science experts: more light does not 
necessarily mean better vision  

- Source efficiency does not warrant energy savings: 
Beware of the rebound effect  

- Make a fair evaluation of existing lighting technologies 

4. The quest for sustainable lighting 



EaS, Hölker et al (2010) 



5. Opportunities for the Optics & Photonics community 

- The Optics and Photonics community has been 
relatively underrepresented in LP research 

- However, it is optimally situated to play a 
fundamental role in this field 

- Introduce light pollution as a transversal issue in our 
research programs. 

- Address global sustainability from the very first stages 
of design of new light sources and optical devices.  

- Introduce basic contents on light pollution at all levels of 
Optics education, from undergraduate to master.  

- Look for exciting new challenges in this field. Listening to 
astronomers, environmentalists and public health 
researchers will contribute to broaden the scope of our work. 



6. The International Year of Light 2015 

Sustainability is one of the IYL-2015 core values.  

Raising awareness on light pollution is an explicit 

aim.  

 

 

Challenges 

- Addressing misconceptions on LP 

- Transmitting the overall picture: not just an 

efficiency issue 

- Sending positive messages on LP solutions 
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imaging 
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All-sky night brightness maps 

(c) Óscar Blanco 



Light-pollution 
monitoring 





https://www.facebook.com/Astronomia.na.beirarrua 



TimeLine: a citizen science project for 

monitoring the evolution of light pollution 

in local communities 

TimeLine 

Project 

http://guaix.fis.ucm.es/splpr/TimeLine 


