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Introduction

Artificial Light at Night (ALAN) is an emerging yet underrecognized threat to marine ecosystems in the UK
Exclusive Economic Zone (EEZ). While its effects on land are well-documented!49, its growing impact on
marine species and habitats—particularly those sensitive to natural light cycles—is only now gaining
attention®3~°. ALAN from offshore infrastructure, vessels, and coastal development can disrupt vital
behaviours such as migration, foraging, and predator-prey interactions*>. This study explores the
temporal patterns of marine light pollution and evolving trends within the UK EEZ.
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e Satellite Data Source:
Utilised radiance data from the VIIRS Day/Night Band (DNB) sensor
aboard the NASA/NOAA Suomi NPP satellite’.8
Temporal Analysis:
Analysed monthly and annual composite radiance images
(2014—2023) across the UK EEZ. SRR
Regional Focus: s S o 1

Study divided into three regions with varying offshore activity: 5 o e et e oo | 5

- NW Continental Shelf A el ot s

- South-Western Approaches

- Southern North Sea
Threshold Calibration:
Applied a 0.8 nanoWatts/sr/cm? threshold to filter out background noise and sensor degradation, based on |8 LK w5 [ <
calibration from low-activity areas. L % Oveskingaom A A
Cross-referencing with Marine Features: | R North sea P RN
Compared radiance data with locations of persistent offshore infrastructure, ship anchorages, and MPAs. TR |
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S0 S | + Overall Radiance Decline (2014-2023):
-Mean radiance across the UK EEZ decreased by 40%, from 5.0 to 3.0 nW/sr/cm?.
-Variability in radiance also reduced over time, indicating stabilising trends.
Regional Radiance Patterns:
- NW Continental Shelf and South-Western Approaches maintained radiance levels below
0.8nW/sr/cm? (calibration threshold).
- Southern North Sea experienced a 30% decline, from 2.89 to 2.00 nW/sr/cm?.
Correlation with Offshore Activity:
Bright radiance zones strongly associated with persistent offshore infrastructure and ship anchorages.

. o ) Overlap with Marine Protected Areas (MPAs):

. e Several highly illuminated zones overlapped with MPAs
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Conclusions N

e ALAN poses a threat to marine ecosystems in the UK EEZ, particularly within Marine Protected Areas |
(MPAs), where it may disrupt species behaviour and ecological functions.
Despite a 40% decline in radiance from 2014 to 2023, artificial light continues to encroach on dark
marine areas, highlighting the need for sustained monitoring and management.
Establishing a radiance baseline is vital for developing effective, evidence-based policies to mitigate
light pollution.
Continued satellite monitoring is essential, offering opportunities for improved detection and policy
support.
The integration of satellite data with ecological mapping can offer a powerful tool for protecting
biodiversity and guiding sustainable marine management.
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) L Artificial Light at Night (ALAN) is an emerging but under-recognised threat to marine biodiversity, including the UK
Mean Radiance (nanoWatts/sr/cmA2) :-‘ Exclusive Economic Zone (EEZ). While offshore lighting has decreased over the past decade, significant light
e ¥4l pollution persists around infrastructure and overlaps with sensitive areas like Marine Protected Areas (MPAs).

This study highlights the urgent need for continued satellite monitoring and stronger regulatory frameworks to
mitigate ALAN's ecological impacts on marine species, from circadian disruption in fish and invertebrates to
behavioural changes and potential risks to marine megafauna.
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