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An amazing New Mexico resource: dark skies

Dark skies show stars ghoving at night above El Morro National jr:?ent s Inscription Rock. Located in west-central New

/ Places, certified by DarkSky ernauona! in 2019.-Photo by Derek Wallentinsen, New Ma&xica Dar‘

exico, thls nauw Mé;ﬂé'esg




IN NM, WE ARE LUCKY!

ONLY 2 OUT OF 10 PEOPLE ON EARTH CAN SEE THE MILKY

WAY

99% OF THE USA AND EUROPE LIVE UNDER LIGHT POLLUTED
SKIES

MANY MAY ONLY SEE A HANDFUL OF STARS

IN NM, WE ARE LUCKY! .... FOR NOW

~ Before After
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Light pollution is 'incré’as‘ir‘i‘g ét.'9.6°/o per year’

2001 Cinzana P., Faichl F., Elvidge C.D. ‘Per GloberatNight.org 2023 report LATE 1950'8



WHAT IS LIGHT
POLLUTION?

Any adverse effect on humans or
other animals from artificial light at
night.

Can take several different forms
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:  SKYGLOW
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LIGHT TRESPASS
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L iy CuIturaI hentage and perspectlve on our Iocat|on |n the Un|verse -

e Ecologlcal |mpacts

-_ o Human safety and health

~* Energy and money savmgs |

e SC|ence s

- Economic |mpact '



Cultural importance of dark skies

- Dark skles have been an |mportant :
'component of dlfferent crvrllzatlons |
-_'throughout human hlstory

: ,_-It IS onIy very recently that we have Iost %2

o In the modern world some perspectlve S o
- .on the Earth S place in the cosmos IS e
..Atlnvaluable C e

For many people, seeing the Milky Way,
“or Saturn and. |ts nngs through a sma|| P L T y
T teIescope can be a Ilfe changmg

‘expenence ” -



Ecological effects of light pollution

MOST BIRDS IN NORTH AMERICA ARE MIGRATORY

ACIFIC FLYWAY
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of terrestrial recurring
birds are migratory. | o

of those birds migrate
at night. ~

% Audubon

CONSERVING THE JEWELS OF THE NIGHT

Firefly-Friendly Lighting Practices

p

The Milky Way lights up the night sky over a field of fireflies. Views ke this are becoming Increasingly rare as artificial light at night

diminishes natural darkness, competing with firefiles that use biok

enceto ¢ ate. However, there are many ways to make

your lighting less disruptive to nearby fireflies.

How Are Lights

Harmful to Fireflies?
Artificial light at night, or ALAN
for short, may be one of the main
drivers of firefly declines. At
least 80% of the firefly species
found in the United States and
Canada communicate with each
other using bicluminescent light

The big dipper firefly

(Photinus iis) Is one
of our m‘:!y:ﬂommn" signals in the form of flashes,
encountered spedies. flickers, or glows. These species

are active at dusk or after dark,
and artificial lights that are on at this time can make it
harder for them to see each other. It may also make fire-
flies more vulnerable to predators that would otherwise be
repelled by their light. The resulting decreases in repro-
duction and survival could have severe consequences for
firefly populations.

Where Does ALAN Come From?

ALAN can be caused by street and house lights, vehicle
headlights, billboards, and even gas flares from oil fields. It
is usually classified into three types, all of which can affect
firefly populations:
1. Skyglow: this glowing haze over urban areas makes
it hard to see the stars.
2. Light trespass: this occurs when light at ground level
spreads beyond its intended or needed area.
3. Glare: this is any light that excessively illuminates
areas or objects and can have a blinding effect.

Unfortunately for fireflies (and many other nocturnal
and crepuscular animals), the night sky is brightening rap-
idly all over the world. The United States and Canada have
reached the point where only a handful of areas are truly
dark at night. In fact, 80% of people in North America can
no longer see the Milky Way under even the clearest condi-
tions, because it is obscured by skyglow.
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Human safety/health concerns related to lighting AMA\\

ASSOCIATION
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Disability Glare results in decreased visual acuity
and reduced driving visibility.

A 4000K LED is emitted as blue light that the
human eye perceives as a harsh white color. Our
pupils constrict, and we can’t see as well. A “veil
of illuminance” leads to discomfort and reduced
visibility.

Eye Damage: Blue wavelengths create more
scattering of light in the human eye and potential
damage to retinas.

Disruption of Circadian Rhythm via melatonin
suppression (LEDs 5x).

Zielinska-Dabkowska and Xaviab. 2018. An overview of cognitive and

Secondary negative health effects from chronic biological effects of city nightime illumination including a London

case study.

sleep disruption: increased risk of cancer,
diabetes, cardiovascular disease, and obesity.

DarkSky International | 2024



George Fleg

MYTH: MORE
LIGHTING IS SAFER

REALITY: WELL DESIGNED
LIGHTING IS SAFER
ELIMINATE GLARE

George Fled
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Lighting and safety

A 2015 study published in the Journal of Epidemiology and Community Health found that streetlights don’t
prevent accidents or crime, but do cost a lot of money.

” A 1997 National Institute of Justice study concluded, “We can have very little confidence that improved
lighting prevents crime.”

A Chicago Alley Lighting Project showed a correlation between brightly lit alleyways and increased crime.

Most property crime occurs in the light of the day. And some crimes like vandalism and graffiti actually thrive
on night lighting.

Outdoor lighting is intended to enhance safety and security at night, but too much lighting can actually have
the opposite effect. Visibility should always be the goal. Glare from bright, unshielded lights actually decreases
safety because it shines into our eyes and constricts our pupils. This can not only be blinding, it also makes it
more difficult for our eyes to adjust to low-light conditions.

Dark sky does not necessarily mean a dark ground. Smart lighting that directs
light where it is needed creates a balance between safety and starlight.


http://jech.bmj.com/content/early/2015/07/08/jech-2015-206012
https://www.ncjrs.gov/works/
https://darksky.org/app/uploads/2014/09/Chicago-Alley-Lighting-Project.pdf

Light pollution wastes energy and money

3-7 BILLION DOLLARS

spent every year on unneeded lighting

21 MILLION TONS OF CO2

burned by unnecessary lighting

DarkSky International | 2024
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e New MeX|co |s home to several worId ﬁ'ii;f;,.',?

" class observatories associated with our e e

‘Universities that are do1ng |mportant
.science. = . S -
 * Apache Pomt Observatory ;,,.-;.7_;-7.'_"-;f". o
. ‘Magdalena Rldge Observatory e g
(Very La rge Array) ;

. Not only do these observatorles produce o
“science, but they also attract students, = - .
bring visitors into the state, and employ ,
dozens of peopleI




Tourism and economic impact

NEW MEXICO + TRUE Dark Sky Events  More Dark Sky Sites  Resources & Maps

~* New Mexico True tourism c'ar'np'aign i
. ReS|dent|aI astronomlcal communltles

. Telescope hostmg S|tes

g New Mex I]kSk

e Economlc |mpact of unlversmes and observatorles
e Star partles etc ot Ll



Light pollution is reversible!

* Light pollution can be minimized and still allow for responsible
lighting
* Two organizations have been working on solutions:
* llluminating Engineering Society
* DarkSky International




llluminating Engineering Society

About The IES

The Lighting Authority

Established in 1906, the Illuminating Engineering Society is the recognized technical and educational authority on illumination. Our mission is to improve the lighted
environment by bringing together those with lighting knowledge and by translating that knowledge into actions that benefit the public. We provide a variety of
professional development, publications, networking and educational opportunities to our membership of engineers, architects, designers, educators, students,
contractors, distributors, utility personnel, manufacturers and scientists in nearly 60 countries. Through our American National Standards Institute (ANSI) accredited
process, we publish and maintain the Lighting Library®, with over 100 standards written by subject matter experts in our technical committees.

Mission & Vision

@ Mission Statement @ Vision Statement

The IES seeks to improve the lighted environment by bringing together those with ~ The IES will build upon a century of excellence to create the premier lighting
lighting knowledge and by translating that knowledge into actions that benefit community dedicated to promoting the art and science of quality lighting to its
the public. members, allied professional organizations, and the public.



DarkSky International is a non-profit organization, based in Tucson, working worldwide to educate and effect change

€ C M 25 darksky.org

[ sweden [ Computing [ Education [ Optics [ NMSU [ Ob I [ Bills & UtilityHawk % Mineral Creek -G... & The New York Tim...

»
G DarkSky Whoweare~  Whatwedov  Getinvolved v/ = O

DarkSky International restores the nighttime

environment and protects communities from

the harmful effects of light pollution through
outreach, advocacy, and conservation.

Just last year, a New Mexico chapter of DarkSky International was formed, http://nmdarksky.org



- Ughtpolkiien tar ol

e nght poIIutlon can be mlnlmlzed and st|II aIIow for‘ o
| respon5|ble Ilghtmg . o

o DarkSky Internatlonal and the IIIummatmg Engmeermg -
L Society have developed five basic principles of responsible
outdoor Ilghtmg which; if followed, ‘would go-a long way
towards i |mprovmg and preservmg out dark skles |



Five Lighting Principles for

Responsible Outdoor Lighting +' DarkSky WA

Use light only if it is needed

UserI All light should have a clear purpose. Consider how the use of light will impact
the area, including wildlife and their habitats.

that it points downward and does not spill beyond where it is needed.

Light should be no brighter than necessary

Low Level Use the lowest light level required. Be mindful of surface conditions, as some

Direct light so it falls only where it is needed
Ta rgeted Use shielding and careful aiming to target the direction of the light beam so &
surfaces may reflect more light into the night sky than intended. JI:

Use light only when it is needed

Cont rolled Usecontrols such as timers or motion detectors to ensure that light is available
when it is needed, dimmed when possible, and turned off when not needed.

Responsible outdoor lighting is

W arm- Use warmer color lights where possible
colored

Limit the amount of shorter wavelength (blue-violet) light to the least amount
needed.




Non-cutoff Semi-cutoff Cutoff Full-Cutoff-




Fixtures and their proper usage are critical!
BETTER LIGHTS FOR BETTER NIGHTS
BAD \

Help eliminate light pollution. Select the best fixture for your application using
this guide. Use the lowest wattage bulb appropriate for the task and turn off
the light when it's not being used.

Unacceptable / Discouraged Acceptable

Fixtures that produce glare and light trespass Fixtures that shield the light source to minimize glare and light trespass

E % shield too small

; E = neffective

and to facilitate better vision at night

(= ==

Full Cutoff Fixtures

Unshielded Floodlights

or Poorly-shielded Floodlights Fully Shielded

Walkway

Fully Shielded
Wallpack & Wall @ e —
2 % Mount Fixtures S=n

Unshielded Wallpacks

& Unshielded or
Poorly-shielded Wall mﬂwm
Mount Fixtures Shied

ineffective

Unshielded Bollard w

Drop-Lens & Sag-Lens Fixtures Fully Shielded Fixtures

w/ exposed bulb / refractor lens @
Unshielded Streetlight Full Cutoff Streetlight
@ Fully Shielded
‘Period’ Style

Unshielded
Penod Style Fixtures
letures bulb shielded
in opague top
p Fully Shielded
Unshielded §§ Security Light
Security Light

Shielded / Properly-aimed Flush Mounted Canopy
¢ i Fixtures

Q

Unshielded PAR

Drop-Lens Cano
( Floodlights W &
‘ &Y s

BC 9/03

presented by the
DARK SKY SOCIETY

www.darkskysociety.org
lllustrations by Bob Crelin, used with permission. You may freely copy and distribute this document.




DarkSky Approved products

Use this :

Q DarkSky Whoweare~  Whatwedov  Getinvolved v = Q Donate / renew v

e DarkSky_Appfoved

The DarkSky Approved program provides objective, third-party certification for products, designs, and completed projects that
. minimize glare, reduce light trespass, and don’t pollute the night sky.

Request quality and compliant fixtures from your retailers!
Tell them you don’t want to pollute and trespass!

https://darksky.org/what-we-do/darksky-approved/



Keeping our skies darker is a win-win proposition!

. Better for humans
- Better for W|IdI|fe i
v Better for energy consumptlon
. Better for budgets iy
_f - Better for safety e
e ',Good for the economy

~ Put light only where and when it is needed!



What c‘a n we do? |

Discuss, educate and communicate!

» Follow goodlighting practices at your homes
~~e Use DarkSky approved products
-_ Request retallers to carry and advertlse them
© Talk with your nelghbors concepts of glare and Ilght trespass may be usefuI

A .. New f\/IeX|co has a nght Sky Protectlon Act establlshed 1999 but it has not been espeualfy effectlve '
| Efforts are underway to try to lmprove |t we WIH need |nput to Ieg|slators '

L. 'I\/IunIC|paI|t|es have Ilghtlng ordlnances o
% Enforcement is typically a 5|gn|f|cant\problem
. TaIk W|th mun|C|paI staff Ieglslators etc

" :HeIp to raise awareness and communlcate that you care
Vquntary compllance may be the most Ilker path towards success



Whatcan we‘do"?_

e Jom DarkSky Internatlonal (from $35/year) and you WI|| be a member of the state
chapterI o | ity i
~ http //nmdarksky org

- Stay tuned for mformatlon about DarkSky events
o L|ghts out for mlgratlon? Eaotite 2l

Ty V|$|t DarkSky places and encourage others to do the same B
ey Enjoythe nlghtskyI St | TR ot

-« Raises awareness - T Tk i ,
"« New Mexico True : 'f’,htfpS,i//ﬂWWW'DG'W'mé«XifC'O-',Org/daFkSki‘eS/-’ .



Formally designated DarkSky places

* DarkSky Sanctuary : public or private Ia'nd that has an' eXceptionaI or distinguished dua'lity of
~ starry nights and a nocturnal environment that is protected for its scientific, natural, or
~.educational value its cuIturaI heritage and/or publlc enjoyment s ‘

o DarkSky Park: land possessmg an exceptlonal or dlstlngwshed quallty of starry nights and a
- nocturnal environment that is specifically protected for its SC|ent|f|c natural or educatlonal value,
its cultural herltage and/or publlc enjoyment ‘ B 4 A

. ,_-DarkSky Reserve publlc or pr|vate Iand possessmg an exceptlonal or d|st|ngU|shed quallty of
~ starry nights and nocturnal environment that is speC|f|caIIy protected for |ts SC|ent|f|c natural or
o educatlonal value its cuIturaI herltage and/or publlc enJoyment ,

L DarkSky Communlty a town C|ty, munrcrpalrty, or other Iegally organlzed communlty that

~ has shown exceptional dedication to the preservat|on of the night sky through the”
“implementation and enforcement of a quallty outdoor Ilghtmg ordmance dark sky educatlon and
~citizen support of dark skles ' ' i

. Urban nght Sky PIace a mun|c1pal park open space observmg site, or other S|m|Iar property
_near or surrounded by large urban environs, -and whose planning and de5|gn actively promote an
authentlc nlghttlme experlence in the mldst of 5|gn|f|cant artificial Ilght



Official DarkSky locations in New
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But light pollution is growing around the state....
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lanae 'State parks

'..“i.-,_Opportunltles for more Ia rkSky places m NI\/I

; 5w A ; "-. "'
o ;?’.'55

. Clty of Rocks _
Lo Bluewater Lake
. Leasburg
oy . Oliver Lee - ol
. Bottomless Iakes \, i
. Wllderness areas e -
¢ N e, e
~« Aldo Leopold

. Da rk corrldors

* Highway 60corridor
D An|mas/Rodeo/PeIIoncHIos .

o How about a Gila / SW NM DarkSky Reserve? o




DarkSky Reserves

Internatlonal Dark Sky Reserves

e K comblnatlon of publlc or prlvate Iands of substantlal 9|ze (at Ieast'700 square kllometers or -
about 173,000 acres) posséssing ah exceptional or dlstlngwshed quality of starry nights and
_ -nocturnal environment;, and which is specifically protected for its scientific, natural, or ‘
~ educational value, its cultural- herltage ‘and/or public enjoyment. The Reserve is formed through a
‘ partnership of landowners and/or administrators that recognize the value of the natural .
- nighttime enwronment through regulatlons formal agreements and Iong term pIann|ng

« The Reserve con5|sts of two reglons

ol ”core area meetlng the minimum crltena for sky quallty and natural darkness

III

2. A “periphera

or ”buffer ‘area that supports dark sky values in the core and receives similar
~ benefits - =

* Those entities interested in applying as a Reserve must identify th-e_core and periphery areas in
their inquiry, and must provide detailed maps showing the boundaries of these proposed areas.
Inquiries that need additional guidance in selecting these areas and partners are encouraged to

~ reach out to DarkSky Program staff with some preliminary suggestions as to where and how they
want to build the Reserve.









DarkSky Seseie

EI|g|b|I|ty crlterla - Core

i ,Management — May be publlcly or pnvately owned but the appllcant m',',‘st'demonstrate how the srte is Iegally protected

0 N|ghtt|me public access — The core must prowde the opportumty for publrc nlghttlme access with or W|thout superv15|on A portlon of
"'de5|gnated Iand may meet th|s reqwrement or access may be avaUa "’fOr a fractron of the Iength of the nlght :

3. The core need not be At smgle contlguous
: appllcatlon document -

tr ch efforts external commumcatlons to- educate both visitors:
,eetlng the 67%, 90%, and 100% Ilghtlng compliance rate timeline. It
tee. of key partners to organlze efforts at the Iandscape scale.



BE rkSky Reserves'

EI|g|b|I|ty crlterla —_— Perlphery

_. weIcome to encourage nlghttlme vrewrng experrences

area wrth its: I|ght|ng ChOICES

Management — At Ieast 80% ofthe total populatlon and 80% of the Iand area wrthm the proposed perlphera1 area must parti clpate i 1 he
Reserve efforts. This includes communrtles regional governmental areas such : as. countres districts, and mun|C|paI|t|es and publiciy znd

. privately owned managed areas. Participation |ncIudes adoptmg a quahty comprehenswe Lrghtlng Management PIan or Pollcy (LiviP) that .

applles to.all pr|vate and pubI|c Iandowners within the area of proteCtlon

'nghttlme pubhc access — The empha5|s for pubhc access |s focuse'.“— On"~the~‘dark core area but other areas throughout the Reserve are

~ Night sky quallty — There are no nlght sky requlrements for thev errpher f.owever, the Reserve shouId plan on monltorlng night sky

quality throughout the perrphery to assess changes in thIS resource e" e al.ly wnth communlty part|C|patlon to further protect the core

Communities must have a number of examples of conformlng Ilghtlng |nstaIIat|ons proportlonal to the size of the populatlon they serve,
both on roadways and on different private sites.



