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Consequences of Light Pollution 

Å  Loss of the starry sky  (skyglow)

Å  Visual impairment  (glare, trespass)

Å  Environmental consequences

Å  Human consequences

Å  Energy waste
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AMA Policy - Risk
CSAPH Rep. 4-A-12

Resolved, that our American Medical Association:  Supports the 

need for ... developing lighting technologies at home and at work 

that minimize circadian disruption, while maintaining visual 

efficiency." 

"Due to the nearly ubiquitous exposure to light at inappropriate times 

relative to endogenous circadian rhythms, a need exists for further 

multidisciplinary research on occupational and environmental 

exposure to light -at-night, the risk of cancer, and effects on 

various chronic diseases." 

CSAPH Rep. 4-A-12.  "Light Pollution: Adverse Health Effects of Nighttime Lighting".  

Action of the AMA House of Delegates 2012 Annual Meeting: Council on Science and Public 

Health Report 4 Recommendations Adopted as Amended (June 20, 2012), and Remainder of 

Report filed. 
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Glare bomb
We buy cheap fixtures that are less than 50% efficient (άƎƭŀǊŜ 
ōƻƳōǎέ), while ignoring their ever greater operating costs.





Why Does Disability Glare Make things less 
Visible?

ÅDisability Glare is caused by light scattered in the eye

ÅThe scattered light in the eye lays a luminous veil over the 
retinal image. The effect of this veil is to reduce the contrasts 
in the retinal image.

ÅMathematically :

ÅContrast = (Lmax-Lmin)/Lmax+ Lmin)



What is the effect of disability glare on visibility 
in practice?

ÅFor a small dark gray target, visibility distance 
without an opposing set of headlights is 220 meters

ÅWhen an opposing set of headlights is present, visibility 
distance is reduced to about 40 to 80 meters.

ÅFrom: Helmers and Becker 1975



RESOLVED That our AMA advocate that all future 

outdoor lighting be of energy efficient designs to reduce 

waste of energy and production of greenhouse gasses that 

result from this wasted energy use, and be it further

RESOLVED That our AMA develop and enact a policy 

that supports light pollution reduction efforts and glare 

reduction efforts at both the national and state levels; and 

be it further

RESOLVED That our AMA support that all future 

streetlights will be of a fully shielded design or similar 

non-glare design to improve the safety of our roadways 

for all, but especially vision impaired and older drivers.















Ålens The intraocular scatter of 
light and glare are fairly constant 
until about 40 to 45 years of age, 
after which they increase rapidly.

ÅFollowing are the factors responsible: 
fluorescence which converts incident 
ultraviolet light (invisible) into scattered blue 
light (visible).
Åyellowing of lens.
Åsenile miosiswhich reduces target 
illumination at the retina and adds to scatter 
from the edge of the pupil.
Å"subclinical" lens opacities.



Figure 55 shows the relationship between discomfort glare level and 

age. It is based on a study (Bennett, 1977)



Elderly are particularly vulnerable to 
Disability Glare

ÅElderly work on lower light levels because of 
greater light absorption in the eye

ÅThe amount of light scatter is greater so the 
veiling luminance is higher. Visual acuity is 
reduced

ÅOlder people take longer to recover from 
exposure to glare



óNon-Visualô Photoreception
Evidence for a novel photoreceptor system

Action spectra for melatonin suppression peak at ~460 nm and do 

not match known rod and cone photoreceptors

Brainard et al. J Neurosci 2001

lmax = 446-477 nm

90 mins exposure 

Thapan et al. J Physiol 2001

lmax = 459 nm 

30 mins exposure

scotopic

photopic





Impact of Street Lamp Spectra



White Light LED Spectral Distribution



Eye Sensitivity to Blue-Rich LED*

*ò Visibility, Environmental, and Astronomical Issues Associated with Blue-

Lighting,ò International Dark-Sky Association, 4 May 2010.



Luminaire Contribution to Sky Glow*

ÅñLEDs: The Future of Street Lighting and their Effect on Astronomy,ò B.N. 

Aug. 2012



Benefits of Lower LED CCT

ÅLEDs at and below 3000 K  correlated color 
temperature produce*:

ïMore pleasing light than LEDs of higher CCT.

ïLess glare.

ïLess potential light pollution.

ïStill a source of scatter (˂Җ рлл ƴƳύΦ

* https://www.darksky.org/ida-fixture-seal-of-

approval/about-fsa



Blue-Rich Light: A Health Risk?

Å Blue light suppresses melatonin, a hormone that influences circadian 
rhythms.*

ï 9ǾŜƴ ŘƛƳ ƭƛƎƘǘ Ŏŀƴ ƛƴǘŜǊŦŜǊŜ ǿƛǘƘ ŀ ǇŜǊǎƻƴΩǎ ŎƛǊŎŀŘƛŀƴ ǊƘȅǘƘƳ ŀƴŘ ƳŜƭŀǘƻƴƛƴ ǎŜŎǊŜǘƛƻƴΦ 

Å Eyes exposed to blue light experience decrease in visual acuity since blue 
light scatters in eye.*

Å May disrupt circadian rhythm of wildlife.

*http://www.health.harvard.edu/staying-healthy/blue-light-has-a-dark-side



Ways to Mitigate Light Pollution

ÅUse LEDs of the lowest possible CCT.

ÅEmploy luminaires that minimize glare.

ÅCƛƭǘŜǊ ƻǳǘ ƭƛƎƘǘ ŀǘ ǿŀǾŜƭŜƴƎǘƘǎ Җ рлл ƴƳΦ

Å¦ǎŜ ǘƘŜ ǊƛƎƘǘ ŀƳƻǳƴǘ ƻŦ ƭƛƎƘǘΦ 5ƻƴΩǘ ƻǾŜǊ-
illuminate.

ÅDirect the light to the ground only where it is 
needed.

ÅReduce street light illumination levels where 
possible after a cut-off point in the evening.



ÅThe transition to LEDs will increase light pollution, even 
if blue light is filtered out.

ÅMitigate by filtering out optical radiation at 
wavelengths less than 500 nm. Otherwise, choose an 
LED of lowest possible CCT, preferably 2700 K.

ÅEye is more sensitive at night, especially at blue-green 
wavelengths, offsetting a CCT of 2700 K.

ÅTo compensate for LED usage, consider introducing 
lighting codes that require shielding of lights and 
switch to LPS at malls, business parks.



Itôs hard to see in the presence of 

glare caused by unshielded lighting.

Can you see the pedestrians walking

in front of your car?

Unshielded lighting-veiling luminance

Glare interferes with good vision



Itôs hard to see in the presence of 

glare caused by unshielded lighting.

Can you see the pedestrians walking

in front of your car?

Unshielded lighting-veiling illuminance

Glare interferes with good vision

Shielded lighting

With shielded lighting the glare

Is reduced significantly.

Safety is improved.



Acton 6

Glare inhibits good vision,

reduces security

What is wrong with these lights?  Try to follow where this person goesé



Acton 7

Glare inhibits good vision,

reduces security

She is still in the picture- can you find her?



Cobrahead Streetlight innovation: Drop 
lens vs. Flat lens

Retrofits underway in 

New York Communities 

in advance of NY State 

Legislation:

East Hampton Town, 

East Hampton Village, 

Riverhead, 

Southampton, 

Brookhaven, and other 

municipalities 

As well as entire states 

of Washington, Texas, 

New Mexico, Arizona, 

California. 



άLƴ tǊƻŎŜǎǎέ ǎǘǊŜŜǘƭƛƎƘǘƛƴƎ ŎƻƴǾŜǊǎƛƻƴ ƛƴ /ŀƭƎŀǊȅΣ /ŀƴŀŘŀ ǘƻ Cǳƭƭ 
Cutoff fixtures, and with a reduction in wattage, saving $1.7 
million tax dollars every year.(ROI 4 yr)



Church, Prospect and Pleasant St



Is this light burned out?



No!, it never sees night to turn on.





Salem. All glare light, street dark. Cannot even read sign under light



All glare and shadows, poor for pedestrians, tacky



Main St. lights go in windows, not the street.



Main St, Glare and poor public safety. Worse with rain or snow



Glare from utility pole mounted floodlights into 

right-of-way disables vision of drivers and 

obscures pedestrians

Bass Ave., Glare Bomb, and public safety hazard



Bad Business lighting! All glare, poor visibility



Great lighting, pleasant, good visibility



Bank. Can you see the car right under the light?

Light points up and sideways, not on street



Not the worst, but still glare, and poor. Building lights upward



The correct way to light, safe and efficient



Glare  poor lot lighting



Good lot lighting



What are they thinking? Prison atmosphere



East Hampton, NY, Main Street 
ά.ŜŦƻǊŜέ Ǉƻǎǘ ǘƻǇ ŦƛȄǘǳǊŜǎ ŎƘŀƴƎŜŘ 

Glare was debilitating to drivers and pedestrians, causing accidents



ур aƻƴǘŀǳƪ  ά/ŀǊǊƛŀƎŜ [ƛƎƘǘέ /ƻƴǾŜǊǎƛƻƴǎ

Bulb 

moved 

up 

under 

opaque 

cap

The Long Island 

Manufacturer, 

Magniflood,  

re-designed their 

own  fixture



ÅReduction of 100 watts each fixture gives better illumination

ÅLight bulb recessed into cap conceals glare

ÅHeadlights able to light pedestrians in the center of the road

ÅReduction of glare, light trespass, and skyglow







Acton 11

ñBright lighting sellsò ? 
Customer reaction to improved lighting

Original fixtures Full cutoff fixtures

ñThe percentage of drivers turning in to the station and the mean number of gallons 

of gasoline sold daily increased immediately following the change of lighting from the

drop-lens, non-cutoff luminaires to the flat-lens, full-cutoff luminairesò

An Evaluation of Three Types of Gas Station Canopy Lighting

P.R. Boyce, C.M. Hunter, and S.L. Vasconez, Lighting Research Center

Rensselaer Polytechnic Institute



Can anyone see the steps?



Anyone want this house as a neighbor?
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Direct Glare Light Sources Are 
¦ǎŜŘ ōȅ ά.ŀŘ Dǳȅǎέ ŦƻǊ IƛŘƛƴƎ

George Fleenor, Bradenton, FL                             
IDA
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Shielded Lights Reduces Contrast, 
Showing What's Hidden

George Fleenor, Bradenton, FL                              
IDA







One Half Ton of coal is burned to light 10 lamps of 100 watts of incandescent 
dusk-to-dawn lighting 

National Geographic Magazine





Light Pollution dramaticallydisrupts habitats and behaviors of:

ÅBirds  (more than 100 million song birds die every 
year due to upwardly directed night lighting)

ÅAmphibians

ÅFish 

ÅInsects

ÅMammals

Night lighting results in ecological disturbances and 
mortality of individuals and entire species in ways 
that being discovered in every study conducted. ñEcological Consequences of Artificial  Night Lightingò, UCLA, 2002

ñEcology of the Night Symposiumò, Muskoka Heritage Institute, September, 2003

Flora and fauna have evolved over hundreds of 
millions of years in a bright day - dark night
cycle, with moon phase stimulated behaviors. 





Lights can be lethal.





One night at one lighted tower:

175 birds of 23 species.




