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Abstract

Light pollution, the excessive use of artificial light, disrupts shorebirds' natural behaviours,
including nocturnal foraging, migration, and reproduction. In coastal habitats near urban areas,
artificial lighting alters predator-prey dynamics, reduces prey availability, and degrades critical
ecosystems. Migratory shorebirds are disoriented by bright lights, leading to energy loss and
collisions, while breeding success is compromised by increased predation and habitat avoidance.
This article highlights the ecological impacts of light pollution on shorebirds and advocates for
mitigation through wildlife-friendly lighting, habitat protection, and policy interventions to
preserve these vulnerable species and their ecosystems.
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Introduction

Light pollution, the unintended consequence of artificial illumination in the modern world,
has emerged as a significant environmental challenge. Defined as “excessive, misdirected, or
obtrusive artificial light, light pollution disrupts the natural patterns of light and dark that have
governed ecological systems for millennia” (Longcore & Rich, 2004). It includes components
such as skyglow, glare, light trespass, and over-illumination, all of which are pervasive in urban
and industrial regions. While its effects on human health, energy consumption, and terrestrial
ecosystems have been widely studied, the impacts on coastal ecosystems especially on the
shorebirds remain underexplored despite growing evidence of their vulnerability.

Shorebirds, which inhabit coastal zones, estuaries, and wetlands, are particularly sensitive
to changes in light conditions. These birds rely heavily on natural light cues for critical behaviours
such as foraging, migration, and reproduction. Many species are nocturnal or crepuscular foragers,
taking advantage of low-light conditions to locate prey like crustaceans, molluscs, and worms
(Santos et al., 2010). Additionally, shorebirds are among the most migratory avian groups, often

covering vast distances between breeding and non-breeding grounds. During these migrations,
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celestial cues such as stars and moonlight play a vital role in navigation (Poot et al., 2008).
Artificial lighting, however, obscures these natural cues, creating a phenomenon known as “light
traps” that disorients birds, disrupts migratory routes, and increases mortality (Figure 1). Beyond
migration, light pollution has profound implications for shorebird reproduction. Breeding
behaviours, including courtship displays and nesting site selection, are intricately linked to natural
light cycles. Artificial illumination can deter birds from using otherwise suitable habitats or expose
nests to predators attracted to lit areas (Bird et al., 2004). These disruptions not only threaten
individual birds but also have cascading effects on shorebird populations and the ecosystems they
inhabit.
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Figure 1. Effects of light pollution on shorebirds behaviour and migration.
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The overlap of urbanization with shorebird habitats exacerbates the problem. Coastal areas, often
favoured for human development due to their accessibility and economic value, are hotspots of
light pollution. This has led to habitat degradation and a decline in biodiversity, making it
imperative to understand and address the ecological impacts of artificial lighting on shorebirds
(Gaston et al., 2013). This article explores the multifaceted impacts of light pollution on
shorebirds, including behavioural disruptions, ecological consequences, and long-term population
effects. It also examines mitigation strategies such as improved lighting designs, policy
interventions, and public awareness campaigns aimed at reducing light pollution in coastal
regions. Understanding these dynamics is critical for safeguarding shorebirds and preserving the

ecological integrity of their habitats in an increasingly illuminated world.
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The Nature of Light Pollution

Light pollution primarily comprises “the brightening of the night sky over urban areas due
to scattered light in the atmosphere” (skyglow), “excessive brightness that causes visual
discomfort and hampers visibility” (glare), “intrusion of unwanted light into natural or residential
areas” (light trespass) and “excessive use of artificial light beyond functional necessity ” (over-
illumination). It is most acute in urbanized and coastal areas where artificial lighting is
concentrated (Gaston et al., 2013). The proximity of many shorebird habitats, such as estuaries
and beaches, to urban and industrial zones exacerbates their exposure to light pollution. Notably,
artificial lighting disrupts the natural diurnal cycles (circadian rhythms) of many organisms,
including shorebirds, with cascading effects on ecosystems (Kyba et al., 2017).
Alterations in Shorebird Behaviour with Response to Artificial Night Lighting
Disruption of Nocturnal Foraging

Many shorebird species are nocturnal or crepuscular foragers, relying on moonlight or
starlight to locate prey, particularly during low tides when prey such as molluscs, invertebrates,
and crustaceans are accessible. Artificial lighting can increase visibility during nocturnal hours,
allowing shorebirds to forage for longer periods. While this might initially appear beneficial,
prolonged activity can lead to energy imbalances and heightened predation risks (Santos et al.,
2010). Additionally, prey populations may decrease over time due to overexploitation.
Furthermore, light pollution can deter prey species, such as invertebrates, from shorelines,
reducing food availability for shorebirds. Invertebrates, for example, are sensitive to artificial
lighting and may alter their behaviour or migrate to darker habitats, indirectly affecting shorebird
foraging efficiency.
Navigation and Migration

Shorebirds are renowned for their long-distance migrations, often covering thousands of
kilometres between breeding and wintering grounds. During migration, birds use celestial cues,
such as stars, moon phases, and the Earth’s magnetic field, for navigation. Artificial lighting,
particularly skyglow from urban centres, can create “light traps” that disorient birds by obscuring
these natural cues. Birds are often drawn to brightly lit areas, where they may collide with
buildings, communication towers, or other structures (Poot et al., 2008). Such collisions can be
fatal, particularly during peak migratory seasons when millions of birds traverse urbanized areas.
Disorientation and deviation from migratory routes result in increased energy expenditure. Birds
may exhaust their fat reserves, critical for sustaining long flights, leading to mortality or reduced
reproductive success.

Breeding and Nesting
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Breeding success in shorebirds is influenced by environmental cues, including light levels.
Artificial lighting can disrupt reproductive behaviours, such as courtship displays and nest site
selection (mainly low-illumination areas). Furthermore, excessive illumination near breeding sites
may deter nesting or expose nests to predators, such as raccoons and foxes, that are attracted to
artificially lit areas (Bird et al., 2004). Studies suggest that artificial light can alter incubation
rhythms and parental care behaviours, affecting egg viability and chick survival rates.

Ecological Repercussions of Artificial Night Lighting
Altered Predator-Prey Dynamics

Artificial lighting can alter predator-prey interactions in coastal ecosystems. Predators
(like foxes, and feral cats) that exploit artificial light for hunting may gain an advantage, leading
to increased predation pressure on shorebirds. Conversely, prey species of small invertebrates,
which are a primary food source for shorebirds, show negative phototaxis (movement away from
light) and often avoid illuminated zones, indirectly reducing food availability for shorebirds
(Longcore & Rich, 2004).

Habitat Degradation

Light pollution contributes to habitat degradation, particularly in coastal regions. Shorebird
habitats near urban centres often experience reduced biodiversity and ecosystem functionality due
to chronic illumination and noise pollution. Persistent lighting reduces the suitability of these
habitats for shorebirds, not only by disrupting behaviours but also by fragmenting ecosystems.
The cumulative impact of light illumination, pollution, climate change and other anthropogenic
stressors can make habitats less suitable for shorebirds, threatening their long-term survival
(Gaston et al., 2013).

Mitigation Strategies
Shielding and Directional Lighting

Using shielded fixtures and directional lighting which can direct light downward and

prevent skyglow (Figure 2) can significantly reduce the impact of artificial light on shorebirds. By

: minimizing light spillover into
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Figure 2. Types of shielding

fixtures in mitigating light

pollution
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Reducing Light Intensity

Adjusting the intensity and duration of artificial lighting in coastal areas can mitigate its
effects. For instance, using low-intensity, amber or red lights, which have minimal impact on
wildlife compared to blue and white lights, can reduce ecological disruptions (Kyba et al., 2017).
Policy and Conservation Efforts

Integrating light pollution into coastal zone management policies is critical. Creating "dark
sky reserves"” near sensitive shorebird habitats and enforcing lighting regulations in urbanized
coastal areas are effective strategies. Public education campaigns can also raise awareness about
the ecological impact of light pollution. Encouraging individuals to adopt "light-smart"
behaviours, such as reducing unnecessary lighting or using wildlife-friendly bulbs, contributes to
broader conservation efforts.
Conclusion

Light pollution is a pervasive and growing threat to shorebirds, disrupting behaviours
critical for their survival and altering the delicate balance of coastal ecosystems. While mitigation
efforts such as improved lighting practices and policy interventions offer hope, their success
hinges on robust scientific research and widespread public cooperation. As urbanization continues
to expand, protecting shorebirds from the impacts of artificial lighting will require concerted
global action to ensure these species thrive in an increasingly illuminated world.
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