
 

Scientists discover the key to mitigating
impact of artificial light at night in tropical
forests

March 17 2021

  
 

  

Smithsonian researcher covered in insects attracted to artificial light at night.
Credit: Sulema Castro/Smithsonian

Artificial light at night (ALAN) is a major factor in global insect
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decline. In a paper published today in Insect Conservation and Diversity,
Smithsonian Conservation Biology Institute (SCBI) scientists and
partners found that using amber-colored filters to remove the blue
spectra of light from "warm white" LED (light-emitting diode) lamps
drastically reduces insect attraction to nocturnal lighting in a tropical
forest. This is the first study to validate quantitative predictions of how
lamp color affects insect attraction and provide clear recommendations
to mitigate the negative impacts of ALAN on wildlife in rainforest
ecosystems.

"While many people aren't necessarily fond of 'bugs,' their importance in
our everyday lives is indisputable," said Jessica Deichmann, first author
and research scientist with the Smithsonian Conservation Biology
Institute and the Smithsonian Conservation Commons' Working Land
and Seascapes Initiative. "The essential ecosystem services they provide
are endangered by nighttime lighting. We shouldn't abandon using LED
lights—their energy efficiency is second to none. Our research presents
an alternative, especially for outdoor settings. If people everywhere take
small steps in our homes, neighborhoods and commercial properties, we
can reduce the negative impacts of sustainable LED lighting on wildlife."

In addition to using filtered LEDs that remove the blue light and appear
more orange/amber in color, additional ways to support insects include
the use of full cutoff fixtures, motion activators and dimmers to ensure
light is used only when and where it is needed.

Insects play invaluable roles as pollinators of food plants, regulators of
other insect pests, decomposers of waste and sources of food for other
animals, like birds. Insects may be directly affected by lights when they
suffer mortality from collisions with hot lamps, exhaustion or increased
predation due to the attraction of predators and/or increased visibility.
Insects affected by artificial lighting may also become disoriented or
inactive, leading to a failure to reproduce, and consequently, a reduction
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of gene flow in the population.

  
 

  

This beautiful lantern fly is known locally as the machaca (family Fulgoridae).
These large "true bugs" with a peanut-shaped head are the source of legend in the
Amazon and are often attracted to artificial lights. Credit: Sulema
Castro/Smithsonian

The study was conducted in lowland rainforest in northern Peru inside a
hydrocarbon (oil and gas) concession currently operated by GeoPark
Peru. Scientists set light traps in 12 different locations with three
different LED lamps with different spectra and a control (no light) to
evaluate the number and composition of insects attracted to lamps during
two different time periods at night.
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Researchers identified 763 unique morphospecies among the greater
than 15,000 insects captured across all samples, belonging to 18
different orders. Overall, significantly more morphospecies were
captured in the white LED light traps than in either the yellow or amber-
filtered traps or the control. Likewise, significantly more individual
insects were captured in the white LED traps.

By using amber-filtered LEDs, the number of morphospecies attracted
to the light was reduced by 34% and individual insects were reduced by
nearly 60% as compared to white LED lamps with reduced blue-light
content. In addition, among captured insect families known to contain
important vectors of pathogens, bacteria or parasites, 45% of all
individuals were captured at white lamps, 41% at yellow lamps and just
13% were found in amber lamp traps.

These results provide essential, tangible and actionable information on
how to minimize ALAN, an unavoidable consequence of many types of
infrastructure development and urbanization. The paper lays out specific
management recommendations for new infrastructure projects in
tropical forests that can also be applied to urban and rural residential
areas.

  More information: Jessica L. Deichmann et al. Reducing the blue
spectrum of artificial light at night minimises insect attraction in a
tropical lowland forest, Insect Conservation and Diversity (2021). DOI:
10.1111/icad.12479
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