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Defense Meteorological Satellite Program/NASA 2001

80% of people in US live in urban/suburban areas
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99% of people in US live under light polluted skies

80% can’t see the Milky Way from where they live

New World Atlas of Artificial Night Sky Brightness 2016





Ecological 
Light 
Pollution 

Artificial light at night is not benign.

• Confuse celestial navigation – BIRD MIGRATION
• Cause disorientation/misorientation  -- SEA TURTLES
• Result in attraction/repulsion behaviors –BATS
• Impact predator/prey relationships – OWLS AND PREY
• Interrupt circadian rhythms that govern timing of breeding, nesting, migration, foraging



Standard Insurance Building  Galveston TX, May 2017: 398 birds collided with building



Fatal Light Awareness Program, Toronto
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Human Health Impacts
Excessive exposure to ambient light at night is a 
well-documented hazard to human health

● AMA 2009--adopted resolution advocating for light 
pollution legislation 

● AMA 2016--report on Blue-rich white light and risk of 
cancer, diabetes, CV disease

● CDC: insufficient sleep is linked to the development of 
type-2 diabetes, CV disease and depression

● Stanford Sleep Epidemiology Lab (2016): 
Artificial Outdoor Nighttime Lights Associate with 
Altered Sleep Behavior in the American General 
Population

● Glare--hazardous for drivers, cyclist, pedestrians



Equity |Environmental Justice

Cross sectional association between outdoor artificial light at night and sleep duration in 
middle to older aged adults (Xiao et al 2019)

● Higher levels of ALAN were associated with both very short and short sleep
● Associations between ALAN and short sleep were larger in neighborhoods with higher levels of poverty
● Future studies should investigate the potential benefits of reducing light intensity in high ALAN areas to improve 

sleep health

Light pollution inequities in the continental United States: A distributive environmental 
justice analysis (Nadybal at al 2020)

● Found disparities in exposures to LP based on racial/ethnic minority and low-to-mid socioeconomic statuses. 
● Asian, Hispanic or Black Americans had mean exposures to light pollution in their neighborhoods that were 

approximately two times that of White Americans;
● Neighborhoods with higher proportions of Black/Hispanic/Asian-Americans, or renter-occupants experienced greater 

exposures to ambient light at night. 
● Analyses indicated patterns of inequity similar across  urban-rural context.

Effects of Historical Housing Policies on Resident Exposure to Intra-Urban Heat: A Study of 
108 US Urban Areas (Hoffman et al 2020)

● Historical racist redlining policies have resulted in long term disinvestment in historically black neighborhoods;
● Homeowner's Loan Corporation (HOLC) used scoring system: A-most desireable, D-most hazardous;
● HOLC-rated“ hazardous” neighborhoods today have higher impervious surface area and less tree canopy;
● Avg 5 degree difference in ambient temp between A and D neighborhoods nationwide, and up to 20 degree 

difference between some neighborhoods in a single city on a single day. 

*Lack of tree canopy in historically redlined neighborhoods as well as general lack of landscaping in multifamily residential
likely increases streetlight impacts on sleep quality 



• About 35% of light is wasted (unshielded and/or poorly aimed)

• $3 Billion/year of energy lost 

• 15 Million tons/year of CO2 emissions



Lighting Design – Public Safety

Brighter does not mean safer (National Institute of Justice, 1997)

• Overly bright lighting = deep, sharp shadows (opp’s for concealment)

• Bright lighting impairs night vision

• Most property crime committed during day, or inside lit buildings

We do not have to choose between safety, security and access to the night 
sky.



1. Minimize unnecessary lighting

2. Fully shielded, aimed down

3. Limit total brightness (lumens)

4. Use adaptive controls: 

motion sensors or dimmers

1. Choose Warm Color!

Color temp <3,000 K

Best Practices-IDA/IES



States that have taken action on LP:
• Arizona
• Arkansas
• California-Lighting Zones as part of Energy Code
• Colorado
• Connecticut
• Delaware
• Florida
• Hawaii
• Maine
• Maryland
• Minnesota
• New Hampshire
• New Mexico-Applies to municipalities
• New York
• Oregon * 2010, shielded fixtures public buildings
• Rhode Island
• Texas
• Virginia
• Wyoming
• DC

Oregon Cities with laws to reduce LP:
• Beaverton
• Bend
• Cannon Beach
• Corvallis
• Hillsboro 
• Lake Oswego
• Milwaukie
• Oregon City
• Port Orford
• River Grove
• Sandy
• Seaside
• Sisters
• Troutdale
• Tualatin
• West Linn
• Wilsonville
• Yachats *

Oregon Counties:
• Multnomah
• Washington
• Clatsop
• Deschutes

Multnomah County 
Dark Sky Project

Dark sky Lighting Standards 
For unincorporated Mult Co

June 2016



World Class Night Skies

• Portland Audubon
• Oregon Audubon Chapter Network (11)
• Rose City Astronomers
• Oregon IDA
• Oregon Parks and Recreation
• Portland Parks & Recreation
• Travel Southern Oregon 
• Basin & Range Dark Sky Collaborative
• Sunriver NC & Observatory


