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Abstract 

TimeLine is a citizen science project sponsored by the Spanish Network for Light Pollution Studies 

(REECL, Red Española de Estudios sobre la Contaminación Lumínica), aiming to record the alterations 

produced in the nightscape by the anthropogenic emissions of light. Using relatively affordable compact 

and DSLR digital cameras, citizen scientists may help to document these changes, address the shifting 

baseline syndrome, raise public awareness on the deterioration of the nightime environment, and provide 

useful data for light pollution research. 

 

1. The shifting baseline syndrome 

The widespread extension of public lighting systems has modified the traditional nightscape. The 

progressive rise of the illumination levels, the ever-increasing expansion of the lighted areas, and in many 

cases an incorrect lighting design have significantly modified the way we perceive our nighttime 

environment and interact with it. A conspicuous manifestation of this process is the continual reduction of 

urban and rural dark sites and the loss of the ability to contemplate the starry sky. The quality of the night 

sky has been deteriorating with time, with direct consequences for the development of ground-based 

astronomy [1]. As of 2001 about two thirds of the World population (99% in continental USA and the 

European Union) lived in areas with light polluted skies, and it was estimated that about one half of the 

European Union citizens had lost at that time the possibility of seeing naked-eye the Milky Way [2]. 

However manifest, this progressive process of deterioration seems not to be clearly perceived by most 

urban dwellers. The reasons are undoubtedly connected with the historical depreciation of the utility value 

of the sky, but also with the fact that these changes, although constant, are slow enough as not to be 

readily apparent for the casual observer. This is a particularly interesting example in Optics of what in 

Ecology has been termed the shifting baseline syndrome [3-4] or environmental generational amnesia 

[5]: the phenomenon by which each generation of observers tends to accept the state the systems had 

when they began to study them as the starting point or baseline against which to evaluate the changes. 

The final situation becomes the starting point for the next generation and the process repeats itself, 

progressively shifting the baseline and giving rise to a potential underestimation of the actual magnitude 

and significance of the accumulated changes. 

The introduction of solid-state lighting (SSL) sources is a major breakthrough in this field. SSL allow 

for a better optical steering of the light beams and for a flexible timing of lighting, being instrumental to 

put the photons where and when needed, thus avoiding the present photon waste. Notwithstanding that, 

particular concerns have been raised about the ecological, public health and landscape consequences of 

the "spectral blueshift" associated to the spectral power distributions of SSL sources based on phosphor-

converted blue LEDs (see [6] and references therein). At present time, when the process of substituting 

SSL sources for gas-discharge lamps is progressing at a fast pace in many places of the World,  it seems 

advisable to record the way a "normal" night [7] looks like and the changes that will be produced in it. 
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2. The TimeLine project 

The TimeLine project, based on an original idea by A. Morales and E. Marco and sponsored by the 

Spanish Network for Light Pollution Studies (REECL, Red Española de Estudios sobre la Contaminación 

Lumínica), aims to raise public awareness on the way we light our districts and towns, addressing the  

loss of individual and collective memory regarding how the night looks like, and promoting sustainable 

lighting. At the same time, and taking advantage of the performance of the CCD and CMOS sensors of 

modern compact and DSLR digital cameras, TimeLine looks for collecting image series taken with 

similar or comparable camera settings in order to get quantitative estimates, if only approximate, of the 

changes in the luminance of sources and the illuminance of the streets, buildings, and natural areas within 

the towns and districts. These data are useful for complementing the more precise measurements made 

from low Earth orbit satellites and directly at the sites, in order to evaluate the trends in the emissions of 

artificial light to the atmosphere [8-9]. 

 

     
                  (a)                                                                              (b) 

Figure 1 (a) TimeLine: Instruction sheet for participants; (b) TimeLine page at the REECL website. 

 

To that end, citizen scientists are asked to record and share image pairs taken at the same location 

before and after some changes in the lighting systems have been made. The TimeLine activity has no 

strict deadlines and keeps running on a constant basis. Participants may freely use and reproduce the 

multilingual resources of the campaign (Fig. 1a) and keep in touch with the organizers through the 

REECL website [10] (Fig. 1b). First examples of the nightscape changes experienced after blue-rich 

white LEDs have been substituted for High Pressure Sodium (HPS) lamps are already available (Fig. 3). 

 

 
 

Figure 2 Image of Pedralba (València) after HPS lamps were replaced by white SSL sources.  
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3. Conclusions 

Solid-state lighting represents a major change in the urban nightscape. It can be expected that the next 

few years will witness a profound alteration of the way a "normal night" looks like. Using relatively 

affordable compact and DSLR digital cameras, citizen scientists may help to document that process, 

address the shifting baseline syndrome, raise public awareness on the deterioration of the nightime 

environment, and provide useful data for light pollution research.  

 

 

Acknowledgments  

This work was funded in part by the Galician Government, Programa de Consolidación e 

Estruturación de Unidades de Investigación Competitivas, grant CN 2012/156, and was developed within 

the framework of the Spanish Network for Light Pollution Studies (Ministerio de Economía y 

Competitividad, Acción Complementaria AYA2011-15808-E) whose support is also acknowledged. 

 

 

References 

[1] M. F. Walker, "The California Site Survey," Publications of the Astronomical Society of the Pacific 

82 (487), p. 672–698 (1970). 

[2] P. Cinzano, F. Falchi and C. Elvidge, "The first world atlas of the artificial night sky brightness," 

Mon. Not. R. Astron. Soc. 328, p. 689–707 (2001). 

[3] D. Pauly, "Anecdotes and the shifting baseline syndrome of fisheries," Trends in Ecology and 

Evolution 10, p. 10 (1995). 

[4] L. McClenachan, "Documenting Loss of Large Trophy Fish from the Florida Keys with Historical 

Photographs," Conservation Biology 23, p. 636-643 (2009). 

[5] P. Bogard, The End of Night: Searching for Natural Darkness in an Age of Artificial Light, p. 252 

(Hachette, New York, 2013). 

[6] S. Bará, "Light pollution and solid-state lighting: reducing the carbon dioxide footprint is not enough," 

in 8th Iberoamerican Optics Meeting and 11th Latin American Meeting on Optics, Lasers, and 

Applications, edited by Manuel Filipe P. C. Martins Costa, Proc. of SPIE 8785, 87852G (2013). 

[7] C. C. M. Kyba, A. Hänel and F. Hölker, "Redefining the efficiency for outdoor lighting," Energy 

Environ. Sci 7, 1806-1809 (2014). 

[8] E. Marco, A. Morales-Rubio, J. M. Bullón, “Light pollution in Valencian Natural Parks: where light 

not only annoys astronomers”, X Scientific Meeting of the Spanish Astronomical Society, p. 981-986, 

Edited by J.C. Guirado, L.M. Lara, V. Quilis and J. Gorgas, (Sociedad Española de Astronomía, 

Valencia, 2012). 

[9] E. Marco, A. Morales-Rubio and M. Giner-Montañez, “Contaminación lumínica en los parques 

naturales y comarcas interiores valencianos”,  in  Current Trends in Energy and Sustainability, p. 187-

197, edited by J.M. Martínez-Duart and R. Gómez-Calvet, (Spanish Royal Physical Society,  

Valencia, 2013).  

[10] http://guaix.fis.ucm.es/splpr/TimeLine 

 

 

 

 

 

 


