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Water pollution might be very pretty
The influence of artificial light at night
on terrestrial‐aquatic interactions
19% of the global land area experience artificial light at night (ALAN)
Cinzano et al. Mon. Not. R. Astron. Soc. 2001

Franz Hölker

ALAN is increasing at around 3‐6% per annum (0–20%)

Leibniz Institute of Freshwater Ecology and Inland Fisheries,
Berlin, Germany

Hölker et al. Ecol. Soc. 2010

http://www.verlustdernacht.de

NASA Earth Observatory, 2010
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Light is where humans are, and
humans are where freshwater is
• 50% of the world’s population lives closer than 3 km to a freshwater body

Circadian rhythm perch
Perca fluviatilis

Melatonin

(Kummu et al. PLoS ONE 2011)

• Freshwaters cover ~ 1% of Earth’s surface, home to ~ 10% of all animal species,
and 1/3 of all vertebrates
(Dudgeon et al. Biol. Rev. 2006, Balian et al. Hydrobiologia 2008)

• Freshwaters are experiencing declines in biodiversity far greater than most
affected terrestrial ecosystems
(Dudgeon et al. Biol. Rev. 2006)

• Freshwaters are hot spots for carboncycling
•

(Tranvik et al. Limnol. Oceanogr. 2009)

• Light pollution as a biodiversity threat
(Rich & Longcore 2006, Hölker et al. Trends Ecol. Evol. 2010)

Freshwater systems are particularly susceptible to ALAN
(Perkin et al. Ecosphere 2011)

NASA Earth Observatory, 2010

Vacuum cleaner effect

Brüning et al. Sci. Tot. Environm. (2015)

Vacuum cleaner effect

Newly illuminated fuel station:
‐ high initial flight activity of insects
during first 2 years
‐ diminished rapidly in subsequent years
Malicky Zeitschr. Angew. Entomol. 1965

Eisenbeis (2006)

Rydell Funct. Ecol. (1992)
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Terrestrial-aquatic interactions

Terrestrial-aquatic interactions

Perkin et al. Ecosphere (2011)

Experimental fields Westhavelland

Perkin et al. Ecosphere (2011)

Ecosystem function
Long-term effects in an ALAN-naive microbial community

3 meter
Surface:

13.3 ‐ 16.5 lux

50 cm
Above
sediment: 6.8 ‐ 8.5 lux
Almost standing water – low velocity

Migration barrier

Hölker et al. Phil. Trans. Roy. Soc. B (2015)

Migration barrier

Hartley, W.W., U.S. Fish & Wildlife Service

Atlantic salmon Salmo salar
‐ ‐ dispersal timing of fry was delayed (by 1.4 to 2.2 days) at 1 lux
‐ ‐ diel pattern significantly disrupted
‐ ‐ synchronous nocturnal salmonid fry emergence and dispersal
‐
is a crucial predator avoidance tactic Riley et al. Freshw. Biol. (2015)
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Now it is the best time to think about
suistainalbe ALAN

Europe is in a dynamic phase
2015 - International Year of Light and Light‐Based
Technologies
• European Ecodesign Directive: framework to phase out particularly energy‐
intensive lighting products, e.g. high‐pressure mercury lamps by 2015 =>
millions of installations have to be replaced
• Energy efficiency:
Extremely rapid
growth in the
development
and use of
Understanding
the genuine
severity
is both
new lighting technologies, such as energy‐efficient LEDs

challenging and timely!

The UN has recognized the importance of raising global
awareness about how light‐based technologies promote
sustainable development and provide solutions to global
challenges in energy, education, agriculture and health.

• Drop in the cost of lighting services will be expected, but with possibly
higher energy consumption due to rebound effects and a wider loss of
natural nightscapes

Hölker et al. Ecol. Soc. 2010,
Kyba, Hänel, Hölker Energ. Environm. Sci. 2014

Thank You!

3

