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“The Uni\rersity of Exeter’s Environment and Sustainability
_“Institute (ESI), based at its Penryn Campus in Cornwall, is
conducting one of Europe’s leading research projects into
“the impact of artificial lighting on plants and invertebrates
B T g 7 = specifically and, more broadly, on the environment.

Environment and Sustainability Institute (ESI) www.exeter.ac.uk/esi

The ESI’s Director, Professor Kevin | Gaston,

is leading a team of researchers whose aim is

to meet the unprecedented demand for better
data. Financial pressures, new technologies and a
richer understanding of the impact of natural-light
cycles on many organisms mean local governments
worldwide are now in a position to decide to
install lighting that does the least environmental
harm, while providing the necessary benefits at

minimal expense.

ECOLIGHT is leading the way in providing
the improved evidence-base on which such
critical decisions depend.

The sky at night

Life on earth has evolved under natural cycles of light and darkness: night and day, the phases of
the moon and changes in day-length throughout the year. Artificial light is now a common feature
of the night-time environment, but little is known about the effects on wildlife populations and

on ecosystem structure and function. Artificial lights illuminate the environment directly, but also
contribute to artificial sky glow. This phenomenon — artificial light which is scattered and reflected

back to earth by the atmosphere — obscures our view of starlight and moonlight, and may also

Predictable sky brightness and patterns of
starlight and moonlight provide organisms with
a lunar clock and celestial compass by which

to synchronise activities. Foraging, predation
and migration, among other behaviours, are all
variously dependent on light intensity. Ordinarily,
night brightness is highest when the moon is full
and above the horizon, lowest when the moon
is new. Although much more work is needed,
our research — which encompasses a wide range

of approaches, including experiments, field

observation and analysis of satellite imagery — has
begun to uncover the impact of longer periods of
night brightness on the behaviour of a wide range

of organisms.

How much light do we need?

Night-time satellite images first showed, in the
[970s, the extent to which our planet was artificially
lit. Since then, human activity, economic growth

and the need for transport has been associated

with increases in artificial lighting’s effects. We

have developed methods for detecting changes in
light pollution using satellite images, and modelling
high-resolution 3D maps of light in urban areas

to simulate how networks of street lighting may
restrict the movements of nocturnal animals.

Balancing huma opUIations’ needs for light at night with environmental concerns is

challenging, but there are clear opportunities: the overlapping factors of global
recession, the drive to curb carbon emissions and--fhe development of increasingly
sophisticated lighting systems have combined to“fnerease the possibility of, and need
for; smarter and more responsive municipal lighting.

www.exeter.ac.uk/esi
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