
Celebrating the Night
The multiple benefits of dark sky protection



Many CAST 
communities 
are fortunate!

80% of the world’s 
population CANNOT 
see the Milky Way 
from where they live.

99% of USA and 
European residents live 
under light polluted 
skies.





Colorado 
Plateau

NPS Natural Sounds and Night Skies 
Division



an introduction to
light pollution



Light Pollution:
“Any adverse effect of artificial light, including sky glow, glare, light trespass, light clutter, 
decreased visibility at night, and energy waste.”

- International Dark Sky Association (IDA)
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decreased visibility at night, and energy waste.”
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“Sky Glow”



“Light Trespass”



The Multiple Benefits of Darkness



Ecosystem 
Functionality

• Wildlife use natural light 
as a resource and source 
of information about their 
environment.

• Altered behaviors, 
foraging areas, and 
breeding cycles

• Hormone regulation, 
reproduction, adaptation, 
and survival

Bliss-Ketchum et al. (2016)
Ciach and Fröhlich (2019)



Energy Savings

• 60% of outdoor lighting is 
wasted as unneeded, overlit or 
poorly aimed lighting.

• In the United States, 
approximately one-third of 
all lighting is wasted, 
and estimates suggest that 
nearly $7 billion dollars of 
energy is wasted as light 
pollution annually.

• Light Pollution adds 21 
million tons of carbon 
dioxide to the atmosphere 
each year. 



Human Health

• Artificial light-at-night 
(ALAN)

• Blue light spectrum

• Circadian disruption and 
physiological processes

• Sleep-wake disorders, 
psychiatric disorders, 
cardiovascular diseases, 
immunological disorders, 
metabolic disorders, 
obesity and cancer 
progression 



MYTH: 
MORE LIGHTING 
IS SAFER



REALITY: 
WELL DESIGNED 
LIGHTING IS SAFER



Socio-Cultural

• Ancient traditions

• Form meaning

• Pioneer heritage and 
rural character

• Future generations



Economic Value

• Intermountain West

• Gateway communities

• Increased visitor 
spending

• Not seasonally 
dependent

• One of the most 
sustainable forms of 
tourism



Projected Economic Impacts of Dark Skies at NPS Units 
in the Colorado Plateau Dark Sky Cooperative 

(Time Period: 2014 – 2024 in 2013 $)

(Adapted from Mitchell & Gallaway, 2015)



Why Dark Skies?

Safety

Health

Ecology

Energy

Cultural heritage

Rural Character

Economic Benefits

Photo: Bettymaya Foott



Protecting Moab’s dark sky

(It has been a journey)





Astro Events as Catalysts





















Moab Lighting 
Inventory

Total Fixtures: 2,102



Importance of Interpretation and Events

Jacob W. Frank -
NPS



Education: residents and visitors

“I have lived in The Bronx my 
entire life. I am 15, and this is the 
first time I have truly seen stars. 
They are magical. I will always 
remember this trip.”    (SPLORE participant 2010)





Purpose of 
Lighting Code

• Limit light pollution and nuisance

• Promote energy conservation 

• Improve night-time public safety

• Minimize lighting impacts on 
health 

• Improve and unify the night-time 
appearance of community

• Maintain (semi-) rural 
atmosphere



The Three-Legged Stool



Fully-shielded fixtures

• Prevent light from shining where 
it is unwanted and unneeded 

• Direct light towards the intended 
subject

• Can be purchased or retrofitted



Image by City of Ft. Collins, Colorado and used here with permission



Amount of Light

• Design for appropriate lighting
levels

• Maximum light outputs 
(residential vs. commercial)

• You MUST address signage! 

• Lighting curfews

• Use timers, motion sensors, 
dimmer switches where 
appropriate

• Special lighting circumstances
and exemptions



Lighting Color

• Avoid blue-rich lighting

• Warm, amber colored-light is 
best

• 3000 Kelvin is the threshold

Trade-offs

• LEDs more energy efficient, 
but less night-sky friendly

• Amber LEDs = shorter life









A voluntary effort to link communities, 
businesses, state agencies, federal 

agencies, and citizens



Sustained 
Education & 
Advocacy



Involve your 
business 

community





Additional Lessons
• Property rights 

• Cost of lighting retrofits and community support fund

• Standards more akin to building code

• Unfamiliar territory for planning commissioners?

• Nomenclature matters 

• Define luminous flux

• B.U.G. vs. foot-candles

• Graphics =  citizen comprehension







Build Partnerships



Set a good example: retrofit public facilities



Designations: International Dark Sky Places



Toast to the sky! 

Zacharia Levine, AICP
Grand County Community & Economic Development

zlevine@grandcountyutah.net

Kalen Jones
Moab City Council & With Gaia Design

kjones@moabcity.org


