


Welcome!

* Motivation
* Dark Sky International, Carroll-Petrie Foundation, and the NM State chapter
* Preserve and enhance dark skies
* Building a broad coalition

* Meeting goals

Learn about different perspectives and activities related to dark skies
Learn about resources and tools

Discuss: how to build a broader coalition

Discuss: how to work as a coalition

Discuss: building a roadmap :
 Specific actions : short-term and long-term
* General actions

 Thanks!



Agenda

e 9:30-10:00 : Introductions

* Introduction / motivation /agenda : Jon Holtzman
* Importance of Dark Skies and DarkSky International : Ruskin Hartley

10:00-11:30 : Building a broader coalition : perspective and ongoing efforts
* 14 short presentations from various groups
e Short break in the middle!

11:30-12:00 : Short breakout sessions

 |deas for broadening coalition, working together, dreams, and challenges

12:00-1:00 : LUNCH

1:00-2:00 : Dark sky information and resources
* NM Night Sky Protection Act : Peter Lipscomb
* Local ordinances in NM : Galen Gisler
* Best practices and DarkSky International resources : Brian Liebel
 |ES Standards and technical tools : Billy Tubb

2:00-3:30 : Breakout sessions on specific topics: developing actions
e 40 minute group discussion
* 40 minute group feedback

3:30-4:00 Closing comments / future plans



Morning presentations : building a broad
coalition for dark skies

e Cody Johnson : NM True

e Grady Owens : NM Skies

* McKinney Briske : BLM

* Peter Lipscomb : NM State Parks

* John Winscott / Brian McLoughlin (State lands office)
e Zandra Fleming : NMOGA

* Brian Jensen : Santa Fe Conservation Trust

e Trish Cutler : WSMR/DoD/Audubon

* Anna Walker : NM Biopark

* Catherine DeMaria / Marisela LaGrave : Dark Sky Land
* John Briggs : Astronomical Lyceum

* Antoine Ribaut : Magdalena Astronomical Society

* Eileen Ryan : New Mexico Tech

* Robert Johnson : Starfire Optical Range



Very Large Array, Bettymaya Foott
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noctalgia

noun

sky grief for the accelerating loss of the home environment of our shared skies






finding value in darkness
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Wi/d/ife: Who’s out at

90% amphibians " 



from awareness to action



light at night /s pollution



it can be at the speed of light



and it does not mean
turning off all the lights!




DarkSky has a plan



DarkSky

INTERNATIONAL

Recruits, mobilizes, and supports activists.
Collaborates with organizations and funders.
Certifies DarkSky policies, practices, and products.
Monitors progress, shares collective results.



DarkSky

INTERNATIONAL

Recruits, mobilizes, and supports activists.
Collaborates with organizations and funders.
Certifies DarkSky policies, practices, and products.
Monitors progress, shares collective results.




Policy makers

Enact and enforce effective
outdoor lighting policies

Recruits, mobilizes, and supports a
Collaborates with organizations and fund
Certifies DarkSky policies, practices, and products.
Monitors progress, shares collective results.




Policy makers

Enact and enforce effective
outdoor lighting policies
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products, designs, and installations



Policy makers

Enact and enforce effective
outdoor lighting policies

Lighting industry

Prioritizes DarSkky approved
products, designs, and installations




@) Consumers Policy makers

Purchase and install DarkSky
Approved products and devices.

Enact and enforce effective
outdoor lighting policies

practices, and products.
es collective results.

Lighting industry

Prioritizes DarSkky approved
products, designs, and installations

L EENES

o Wide availabilty of DarkSky
o O Approved lights
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What about New Mexico?
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Source: Falchi et al. (Science Advances, 2016)



...1tis
growing,
globally.

globally

some regions
over past 25 years

per year for past
decade *

North America
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e South America
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Source: Sanchez de Miguel et al. (Remote Sensing, 2021). * Kyba et al, (Nature, 2023)
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is the Milky Way?

Where



Where do pristine night skies remain?

"



New Mexico is speciall
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New Mexico IDSP 2023 Locations

New Mexico IDSP 2023
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Dark infrastructure

Good for...

Environmental protection
Economic vitality
Social equity

STEP 1/ MAPPING DARKNESS QUALITY

Taking into account different the forms of light pollution (skyglow,
glares, onto the ground, underwater, etc.) and its different dimen-
sions (intensity, composition, schedules, etc.)

Biodiversity sens
thresholds

AR, STEP 2/ IDENTIFYING THE DARK
previsouly identi- INFRASTRUCTURE

fied green/blue dark cores linked by dark corridors
infrastructure can for various types of habitats
be used as a basis (forests, grasslands, wetlands, freshwaters, etc.)

STEP 3/ PRESERVING AND RESTORING THE DARK INFRASTRUCTURE
Spatially planned actions for maximal sobriety

. ! |

Saving darkness Restoring darkness
Dark infrastructure can be protected Lighting management: weak intensity,
under an appropriate status to be schedule adapted to needs, focused
defined according to the context direction and downward orientation,
(regulation, designation, etc.) narrow amber spectrum, etc.

STEP 4/ ASSESSING THE EFFECTIVENESS OF
THE DARK INFRASTRUCTURE

Initial conditions Indicators relative to ALAN pressure and biodiversity

Comparisons Before-After or Inside/Outside regar-
ding the implementation of the dark infrastructure




In 1999
New Mexico
showed the way



Today,it can
Continue to be a
regional leader



DarkSky International

Ruskin Hartley
ruskin@DarkSky.org

DarkSky.org



mailto:ruskin@DarkSky.org

Morning presentations : building a broad
coalition for dark skies

e Cody Johnson : NM True

e Grady Owens : NM Skies

* McKinney Briske : BLM

* Peter Lipscomb : NM State Parks

* John Winscott / Brian McLoughlin (State lands office)
e Zandra Fleming : NMOGA

* Brian Jensen : Santa Fe Conservation Trust

e Trish Cutler : WSMR/DoD/Audubon

* Anna Walker : NM Biopark

* Catherine DeMaria / Marisela LaGrave : Dark Sky Land
* John Briggs : Astronomical Lyceum

* Antoine Ribaut : Magdalena Astronomical Society

* Eileen Ryan : New Mexico Tech

* Robert Johnson : Starfire Optical Range



Cody Johnson : NM True






Dark Sky content resonates with Venturesome Travelers

Santa Barbara Skiing
Hiking (challenging)

Skiing Natural
hot spring

(groomers)

White Sands
horseback

White Sands
nightscape

Average time (seconds) spent on image

Natural hot spring /1 5.7
White Sands nightscape eSS ESEEEEEEEEEEESSES————— 5.2
Huevos rancheros I [ O
Adobe detail —eess—————————————————— 4.6
Ojo Caliente with kiva ———— /.6
Sunset fisherman E——————————————————— 4.4
Navajo rug I 44
Chilerelleno S ] [
Posole EEEEEEEEEEEEEESSSSSS————— 4]
Chaco Canyon EE—— ][
Turquoise bracelet T ———— 4.3
Skiing (challenging) S —————————————— 4.3
Santa Barbara hiking m——— /.0
Native dancers IEEEEEEEEEE—— [ )
Taos Pueblo eesssssssss—————— .0
Green chile stew EEEE—————————— /.0
Snowshoeing EEEE—— 4.2
Snowy adobe mEEE———————— 1.)
White Sands horseback m———————— /)
Green chile cheeseburger mEE——————————— 4.1
Skiing (groomers) T 1
Shiprock landscape S 4.1
Nambe EEEEEEEEE———— 4. ]
Taos Elder m—————————————————— /.1
Aprés on Ski Santa Fe swing HEEEEE————— 4.1
Hot air balloon ————————— 4.0
Luminarias EEE—————— 4.0
Chiles EEEEEEE————— 4.0
Taos Gorge MEEEEEEEEEEE——————— 3 O




New look New Mexico True through Dark Skies

MEXICO - TRUE




Dark Skies on NewMexico.org

Back to New Mexico Home | Explore True Adventure v

NEW MEXICO <~ TRUE Dark Sky Events  More Dark Sky Sites  Resources & Maps

New Mexico Dark Skies

New Mexico is the perfect place for stargazing




Dark Skies on social media

i NEWMeXicotrue
™ White Sands National Park

wouas  [)@WMEXicotrue

wanco  l@WMEXicotrue

weco N@WMEXicotrue




Visitation to Dark Sky Parks in New Mexico

Top States of Origin
45.00%

39.87%

40.00%
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20.00%
15.00%

10.24% 10.71%
10.00%

5.45%

- -
0.00%

Arizona Oklahoma Colorado New Mexico Texas




Programs and services with the Tourism Department

AN O
\ / 9,

e
Destination Forward Cooperative Marketing ~ Website Listing
Grant program that supports the Grant Program Local businesses, non-profits, artists

planning, construction and renovation
of tourism-related infrastructure

and event planners can create
business or event listings that will
display on NewMexico.org

Grant program that pools resources
with eligible entities to amplify
advertising capabilities




There are so many stars
visible in New Mexico.



Grady Owens : NM Skies



Private Astronomy Enterprise in New Mexico

Grady Owens, New Mexico Skies




New Mexico Skies: Mayhill, NM
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Other Private Dark Sky Sites

* Dark Sky New Mexico:
Animas, NM

e Astronomers Paradise:
Rodeo, NM

* Deep Sky West: Rowe,
NM




McKinney Briske : BLM



NATIONAL
CONSERVATION
LANDS

BLM New Mexico: Night Skies

By McKinney Briske




What are your.organization's interests in dark
skies? Relevant background?

The BLM is responsible for more land than any other federal
agency, approximately 245 million acres of public lands,
predominantly in western states, including Alaska and
approximately 710 million acres of subsurface mineral
estate.

Outdoor lighting at night can cause light pollution, which is a
growing public concern that can be addressed by following
lighting best practices.



What have your efforts been, if any, towards
them? Future plans? Desires?

BUREAU OF LAND MANAGEMENT

Night Sky and Dark Environments:
Best Management Practices for Artificial
Light at Night on BLM-Managed Lands

Technical Note 457

B e I
Ny

All International Dark Sky

Places

Find a Dark Sky Place — there are aver 160,000 square kilometers of protected land

Find a o ' ' ' ®
Dark Sky
Place 4 ¢ o




How can BLM contribute to a broader coalition for
dark skies?

In accordance with the Federal Land Policy and Management Act
(FLPMA), the BLM manages public lands for a variety of uses, including,
but not limited to, livestock grazing, energy development, wildlife
habitat, and outdoor recreation, while conserving natural, cultural, and
historic resources. Section 102(a)(8) of FLPMA directs the BLM to
manage the public lands “in a manner that will protect the quality of
scientific, scenic, historical, ecological...and archeological values...and
provide for outdoor recreation and human occupancy and use.” BLM-
managed public lands are some of the least developed areas in the
United States.



How can your group benefit from the
contributions ofothers?...working together.




Peter Lipscomb : NM State Parks



New Mexico State Parks
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New Mexico Encrgy, Minerals and Natural Resources Dcpar‘tmcnt
INTERNATIONAL DARK-SKY PARK (p
DESIGNATION (GOLD LEVEL)

CLAYTON LAKE STATE PARK
NOMINATION PACKET

NEW MEXICO STATE PARKS

Star Point Observatory: Clayton Lake State Park

A proposal to:
The International Dark-Shy Association
3225 N. First Avenue
Tucson, Arizona 85719



John Winscott / Brian McLoughlin ;
State Lands Office



Zandra Fleming : NMOGA



Brian Jensen : Santa Fe Conservation Trust



Santa Fe Conservation Trust

Founded in 1993

Mission: “The Santa Fe Conservation Trust partners with our community to keep
northern New Mexico’s living lands and people flourishing together. We protect
culturally and environmentally significant landscapes, ignite people’s passion for
nature and enable the continual regeneration of our healthy place.”

Vision: We envision a future where everyone in northern New Mexico cherishes nature
and works to preserve it for this and future generation:s.

46,000+ acres preserved
SFCT, Community Conservation, and Dark Skies:
* Dark sky conservation is land and habitat conservation!
« Conservation Easements (compliance with NM's Night Sky Protection Act)
«  Community Star Parties
* Night Sky Monitoring Project
- Public Outreach (TBD)

Check us out at for more information about our programs
and calendar.

Dark Skies International NM Chapter Workshop / Dec. 1, 2023
Brian Jensen — SFCT Organizational Advancement Officer


http://www.sfct.org/darkskies

Trish Cutler : WSMR/DoD/Audubon



ARTIFICIAL

LIGHT AT NIGHT
BIRDS AND OTHER

ANIMALS

TRISH CUTLER
WHITE SANDS MISSILE RANGE
DOD PARTNERS IN FLIGHT




Impacts to Birds and other Animals

Spring/Fall Bird Migration Beyond Bird Migration

e Skyglow affects navigation ¢ Habitat avoidance

* Change in migration e Change in circadian
timing rhythms
 Attraction and * Change in metabolism

capture/collision

(buildings, floodlights,

tower lighting)  Altered predator/prey
relationships

* Other phenology shifts



USE
ARTIFICIAL
LIGHT AT
NIGHT, BUT...

LIMIT USE IN TIME,
SPACE, INTENSITY,
AND SPECTRUM




(%) Tilt and Light Quality

&  CREE LIGHTING

OSQ" Series 1) share

The 0SQ Series Flood luminaire blends extreme optical
control, advanced thermal management and modern
aesthetics. The rugged cast aluminum housing is built to
last with a weathertight LED driver compartment. Versatile
mounting options offer simple installation. Its slim low-
profile design minimizes wind load requirements and blends
seamlessly.

10 YEAR iba DARK SKY DLC
WARRANTY APPROVED g ~REMIUM
HIGH
HIGH CRI T VERSATILE
90+ pw EFFICACY
OPTIONS OPTIONS MOUNTING

e Dark Sky Friendly, IDA Approved when ordered with 30K CCT and DA
mount only. Please refer to https://www.darksky.org/our-work/lighting/
lighting-for-industry/fsa/fsa-products/ for most current information




And Furthermore...
TILT CREATES LOW QUALITY LIGHT!

Tilt

S T

S

20° Tilt

o

.3 0.3
0.3 0.4
0.3 0.4
0.2 0.3
.2 0.3

1 0.2

T-3ME
MH: 30
Tilt: -20

N

v.2 Y.z

T-AE

MH: 30
Orient: S0
Tile: 45




%) Shield Development: Outer Fixtures

o Retrofit shield designed,
orototyped by EDM,

> Produced & installed by
WSMR

o Allow outward glare

o Prevent any direct uplight

Cree OSQ Large

s
50% Peak CP @ O deg

Peak CP @ 0 deg




Anna Walker : NM BioPark



Impacts of Light Pollution on Insects

Individual-level Impacts Ecosystem-level Impacts

Temporal disorientation Reduced abundance and diversity of

Spatial disorientation nocturnal insects.

Fatal attraction Loss of food biomass for other wildlife.

Temporary blindness Reduced pollination rates.

Mismatches between mutualistic species.

NEW MEXICO

"N JUCN S \/
Anna Walker | BIOPAR w >S<CE)(E,QIICE‘EF\S(
(a nna @ blopa rkSOCIety'Org) so C I E TY Carter for Qr\jew MfXISO, b for Invertebrate Conservation



Light Pollution Base Map: David Lorenz (darkskynm.org)



Invertebrate and Dark Sky
Conservation

Xerces Society mission is to conserve &S = =y
invertebrates and their habitat N e

e Pollinator Conservation in Southwest
Region

e Qutreach to many communities in
New Mexico

e Contribute invertebrate ecology
messages or review to any policies,
guidance, or educational resources

* Include pollinator and invertebrate
conservation messages in dark sky
advocacy

Photo: Xerces Society

.v‘ xerces.org
A

© The Xerces Society, Inc. All rights reserved.

Kaitlin Haase, Kaitlin.haase@xerces.org



Catherine DeMaria / Marisela La Grave :
Dark Sky Land



Dark Sky Land New Mexico Logo Study
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John Briggs : Astronomical Lyceum
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Antoine Ribaut: Magdalena Astronomical Society



Eileen Ryan :
New Mexico Tech / Magdalena Ridge Observatory



Overview of NM Professional Astronomy

Dr. Eileen V. Ryan

(NM Tech/Director, Magdalena Ridge
Observatory 2.4-meter Telescope)

Magdalena Ridge Observatory




NM Tech: Astronomy
Magdalena Ridge 2.4m Telescope: Operational since 2007

I
[, | [ 8 -

NASA PDO NEOs Space Domain Studies  DART sC Mission

Limiting Magnitude V~24.5

Magdalena Ridge Optical Interferometer: Under Development

Ten 1.4m diameter movable
telescopes on array spanning
8-347 meters in baseline

/; - H‘F\'l]l'l"ifn

Dark Sky needs:14th mag in
near-IR; ~17th mag in visible




Theinternational journal of science /20 April 2023

‘nature

0 o
. 17 WA ¢
New Mexico Tech s
SCIENCE - ENGINEERING - RESEARCH - UNIVERSITY

' spacecraftaltered = w
orbit of asteroid’s
moon

du Pont Telescope

Chile

"

SDSS-IV Can View
the Whole Milky Way

i Fa 4
Apache Point Observatory

Campus Observatories

Dark skies make the state
competitive for projects relying
on faint object research and
educational programs.




Enforcing the Night SKy Protection Act

Positive conversations with City Council members to limit
impact of athletic field lighting, LED billboards,
construction of super centers, hospitals, etc.

NMSU/NMT: Dark Skies needed for protecting the
research-dollar investment in these sites (economic impact,
too). Further: both universities have graduate programs
that rely on dark sKkies.

NMSU/NMT: Have active public education outreach
programs. Thousands/year attend nighttime events.

Continuing threats to dark skies: Albuquerque, El Paso,
and lights of Kirtland/Holloman Air Force Bases.




Robert Johnson :
Starfire Optical Range
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Starfire Optical Range 2023-12-01
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AFRL

Adaptive optics and wavefront sensing

Adaptive optics work by measuring atmospheric
turbulence induced distortion of a telescope’s image and
correcting these distortions using deformable optics. A
critical component of this system is the wavefront sensor,
which is used to measure the optical distortion. The speed
and accuracy of this sensor are critical bounds on the
performance limits of an adaptive optics system.

High-Resolution

Xamera

Corrected

Incoming Wavefront

Light

Beamsplitter

Wavefront
Sensor

Distorted
Wavefront

Adaptive
Mirror

Front llluminated
CCID75 Photograph

SONBRRRRRRIRRRRRINRBOORDYS

(SRR R RN

§

24 x 24 Shack-Hartmann
Wavefront Sensor (WFS) Configuration

Upper
Frame
Store

Readout —>

Imaging

opee
16(H) * 80(V)|Pixel/Channel

<«— Readout

Lower
Frame
Store

eE333513 3

THE AIR FORCE RESEARCH LABORATORY

Approved for public release; distribution is unlimited

. Public Affairs release approval: AFRL20231414
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AFRL

| aser beacons

Natural guide star Laser beacons

A
A
T1 k
000 km + 1000 km
o 5 un-sensed
S o turbulence
(] O
(@) & ()
S 100km 24 100 km
(0] =
3 g
= 2
< =
<
T 10 km 110 km §
%

» Light from distant object
(star or satellite lit by sun)
* Fully samples air above telescope
* Limited to brighter objects
* Does not allow arbitrary pointing

* Light from laser beacon

* Partially sample air above telescope
* Allows imaging of dimmer objects

* Allows arbitrary pointing

THE AIR FORCE RESEARCH LABORATORY

Approved for public release; distribution is unlimited. Public Affairs release approval: AFRL20231414 3



AFRL

Low-earth orbit satellite

« SEASAT

 NASA, JPL

* Launched in 1978

« 800 km orbit altitude

AO OFF, TRACKING OFF AO ON, TRACKING ON

THE AIR FORCE RESEARCH LABORATORY
Approved for public release; distribution is unlimited. Public Affairs release approval: AFRL20231414  #



Morning Breakout Session :

 How can we broaden our coalition? Target groups/contacts
* How can we best work together towards joint goals?
* What are some large scale goals / dreams ! (specifics this afternoon!)

* Large scale challenges

e 10-15 minutes discussion
* Quick report back



	Artificial light at night�birds and other animals
	Impacts to Birds and other Animals
	Use artificial light at night, But…



