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The average night sky in Europe and North America became 
almost 10% brighter each year between 2011 and 2022

A global view of artificial light at night revealed 80% of the 
world’s human population lives under light-polluted skies, with 

almost one quarter of the earth’s land surface experiencing 
artificially elevated levels of sky brightness 

Globally, artificially lit surface area is increasing at a rate of 2% 
per year



Night as a 
Resource
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Landscape Scale Skyglow
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Diminished Natural Cues

98% Stars Visible 51% Stars Visible 7% Stars Visible 
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Location Condition: Soapstone 
Prairie 
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Location Condition: Rainbow 
Curve (ROMO)

Loveland, CO
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Location Condition: Flagstaff, AZ





Ecosystems





Cole et al. in review



Urban Trees  (Flora)



Impacts of 
streetlights 
on vegetation



Wildlife
• Responses to lighting is species specific

• Sea turtles are sensitive to short wavelengths (white light)
• Firefly communication is disrupted by amber lights
• Moths and most flying insects are drawn to white lights

• Rule of thumb suggest that longer wavelength light is more 
protective of ecosystems

• Lighting in otherwise dark locations can create an ‘ecological sink’
or light traps for insects.

• The influence of the light is further away than expected.  (small and 
large scales & terrestrial and aquatic)

Key Findings From Research



Human Dimensions



So how do visitor respond when you light up the night like this?
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Most park visitors support management actions to make parks darker



• Park visitors value the night sky
• So do participants in our arboretum sample, but less so

• Overwhelmingly nighttime park visitors support management actions to make parks more natural at night

• Many park visitors are dependent on dark night skies for their activities

• Park visitors are willing to make tradeoffs in lighting for humans needs for more natural/wildlife friendly 
conditions at night

• So do participants in our arboretum sample, but less so

• Most park visitors support amber and red lighting in our in-park experiments
• Including both pathway lighting and streetlighting

• In the streetlighting study, red lighting was rated more highly on perceived benefit to ecology and visitor 
experience (including safety, navigation, and eye transition)

• Most park visitors support very low lux lighting in our in-park experiments for pathway lighting

• Consistently across all projects – gender and age are not good predictors of lighting preferences

Major Findings 



Lighting Principles



NPS Sustainable 
Outdoor Lighting 

Principles

Similar to outdoor lighting 
principles developed by other 

organizations:

DarkSky International + 
Illuminating Engineering Society

Design Lights Consortium

https://www.nps.gov/subjects/nightskies/sustainable-outdoor-lighting.htm
https://www.nps.gov/subjects/nightskies/sustainable-outdoor-lighting.htm
https://www.nps.gov/subjects/nightskies/sustainable-outdoor-lighting.htm
https://darksky.org/resources/guides-and-how-tos/lighting-principles/
https://darksky.org/resources/guides-and-how-tos/lighting-principles/
https://designlights.org/resources/reports/seven-strategies-to-minimize-negative-impacts-of-outdoor-light-at-night/
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Light Only Where it's Needed

o Once lighting has been deemed 
necessary. ensure installed lighting is 
properly illuminating the task area, 
and no further.

o Light Pollution, light trespass, and 
glare often stem from the 
misapplication of light

o Understanding the task area helps 
identify light type, distribution, and 
intensity



Shielding 

Big Bend NP, TX 

Unshielded Shielded 



Pathway

Light Only Where You Need To

Pathway



Light Only When You Need To 

1:00 AM



Leave No Trace: Dark 
Sky & Artificial 
Lighting Guidelines









Other Resources
◦ DarkSky International (formerly International Dark Sky Association)
◦ Illuminating Engineering Society 
◦ Design Lights Consortium
◦ Colorado Plateau & Basin and Range Dark Sky Cooperatives: 

• Dark Skies Toolkit
• Gateway and Natural Amenity Region (GNAR) Initiative
• Quarterly CONNECTIONS Webinars
• Light pollution map

• National Park Service
◦ Night Sky Data Map and Snapshots

◦ Night Sky Data Collection Sites (nps.gov)
◦ Guide to Snapshot Metrics

◦ Night Sky Monitoring Reports
◦ DataStore - Collection Profile - Collection ID 9562

https://darksky.org/
https://www.ies.org/
https://designlights.org/
https://extension.usu.edu/gnar/tools/ds-tools/dark-skies
https://extension.usu.edu/gnar/
https://extension.usu.edu/iort/cp-darkskies/quarterly-connections
https://www.lightpollutionmap.info/#zoom=6.04&lat=38.2312&lon=-107.0536&state=eyJiYXNlbWFwIjoiTGF5ZXJCaW5nUm9hZCIsIm92ZXJsYXkiOiJ2aWlyc18yMDIyIiwib3ZlcmxheWNvbG9yIjpmYWxzZSwib3ZlcmxheW9wYWNpdHkiOjYwLCJmZWF0dXJlc29wYWNpdHkiOjg1fQ==
https://www.nps.gov/maps/full.html?mapId=4cfda76a-cc61-4113-8a00-44882918ba9a
https://www.nps.gov/subjects/nightskies/NSQmetrics.html
https://irma.nps.gov/DataStore/Collection/Profile/9562
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