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Image: Globe at Night

Globe at Night is an international citizen-science campaign to raise
public awareness of the impact of light pollution by inviting citizen-
scientists to measure & submit their night sky brightness
observations. Globe at Night was launched in 2006 by NOIRLab with
funding from the National Science Foundation.

In this project, participants submit data by making measurements of
the “sky brightness” either by comparing their sky with a set of star
maps or by using a device called a Sky Quality Meter (SQM).
Contributions typically exceed some 10,000 to 30,000 observations per
year with more than a quarter of a million data points from 180
countries over the last 20 years.

Using the data from this citizen science project, scientists have been
able to determine that light pollution of the world’s night skies has
increased by as much as 10% a year since 2011. This means that night
skies would brighten by a factor of about four over the duration of
human childhood. Put more starkly, at this rate a location with 250
stars presently visible, would see that number reduce to 100 visible stars
over about 20 years!



 THE DARKSKY MISSOURI SKY BRIGHTNESS
+ MEASUREMENT PROGRAM

>>> GLOBE AT NIGHT IN MISSOURI

*

DarkSky Missouri has initiated several programs across the state that have led to hundreds of Globe at
Night submissions. The Campus SHINE program and the Missouri State Park “Sky Brightness
Measurement Program” are two examples of this. Moreover, the Missouri Department of Conservation
and DarkSky Missouri have worked together to provide each of Missouri’s Master Naturalist chapters
with one Sky Quality Meter (SQM). Several park officials, master naturalists, and students on campuses

are now contributing every month to Globe at Night.

Globally, based on data from GaN, light pollution appears to
be increasing at a rate of almost 10%. Are there differences
in this rate of increase in urban, suburban, and rural areas?
And what about Missouri in particular? Are our parks
getting brighter, and if so, at what rate? How is urban
sprawl and the proliferation of data centers, warehouses,
greenhouses and storage spaces affecting light pollution?

Thousand Hills State Park near Kirksville, Missouri recently
became a “Urban Night Sky Place”: a designation in
recognition of the parks’ efforts to follow responsible
lighting practices. Almost all lights at the park are now
amber colored on DarkSky approved luminaires. How has
this change effected the quality of the night sky at the park?

»»» HOW TO CONTRIBUTE?

Each dot represents a measurement made and
submitted on the Globe at Night network in 2025. Note
the clumps of data in the St. Louis, Hannibal, Kirksville,

and Ozark and Current River regions.

DarkSky Missouri needs what scientists call a “well sampled” dataset
to answer some of these questions. That is, we need more data points
taken from as many different locations as possible and over as long a

ELUEIRIOREN time frame as possible to draw any definitive conclusions.
. February 9-18

AEL MO And it is relatively easy to do so. All you need is a clear view of the sky

-15

away from trees and overhanging streetlights (lights farther away
are okay, but not overhead). Globe at Night has a set of “Campaign
Dates”: evenings when the Moon is not a factor. Star Maps and

July 61 r’ instructions on how to make your measurements and how to report
AUUE RN them can be found here and here.

September 211

October _--'""'."-]__] A Zoom recording explaining Globe at Night and how to record and
pilovember i“"--_—-—:’ report your measurements can be found here. Please contact Dr.
b Ll EgeISE b EE LR Vayujeet Gokhale (gokhale@truman.edu) for additional information.
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DARKSKY MISSOURI, GLOBE AT NIGHT, AND THE CARIBBEAN!

BY DEANN GREGORY

Part of the DarkSky Missouri mission is to raise awareness of the washing out of the night sky, and conservation of the
stunningly beautiful view of the Milky Way. As a small, all-volunteer organization, part of our strategy is building
partnerships with other organizations such as Missouri Master Naturalists. Strengthening others' concern about sky
quality, their resolve to improve it, and providing them with the tools to strengthen their advocacy, is a big part of what
we do. Meeting people like Nicole Martin is part of the fun of dark sky advocacy! ’

Following a meeting arranged by Osage Trails Missouri Master Naturalist Sky Quality leader Lee Ann Googe, member
Nicole Martin incorporated dark sky advocacy and sky quality monitoring in her astronomy talks in February. Visitors
to Salterra, an adventure-based resort in South Caicos, learned about collecting data for the Globe at Night project

using a Sky Quality Meter (SQM). *

Nicole said, “Using a sky quality meter...I worked with the resort’s adventure team to collect and document sky quality
readings around the island. The good news is that the sky quality in South Caicos is spectacular, with a limiting
magnitude of 6+.” A limiting magnitude of greater than 6 implies relatively dark skies, corresponding the a Bortle scale
of about 4. Nicole used this platform to interpret the issue of sky glow and how outdoor lighting is impacting wildlife
and people. Thank you, Nicole, for broadening the reach of DarkSky Missouri! B

BATS AND ARTIFICIAL LIGHT AT NIGHT

DeAnn Gregory, DarkSky Missouri board member, gave a presentation on "Blinded by the Light: Bats and
Outdoor Lighting" at the National Wildlife Rehabilitator Association Symposium in Baton Rouge, Louisiana
February 26. ¥

The Bat Conservation International report, ''State of the Bats'" indicates that more than 50% of bat species in
North America are at risk of extinction. Primary threats to bat populations include wind energy, habitat loss,
White Nose Syndrome, climate change, and destruction of roosts.

The impacts of outdoor lighting are well-known for birds, insects and sea turtles, but less understood for
bats by the general public. There is even a myth that outdoor lighting is beneficial for bats. Some species of
open-space foraging bats, such as the Brazilian free-tailed bat, are built for speed and long-distance
migration. They are light tolerant and may derive short term benefits from the concentration of insects at
lights. However, "clutter tolerant' bats are built for maneuverability and foraging among foliage. These
"gleaning" bats, such as the imperiled Little Brown Myotis, are light averse. All North American bats are
“obligate nocturnal species” which thrive in the absence of artificial light. Rare bat species in particular tend
to be light-averse. Significant impacts of lighting on bats include: habitat fragmentation, "'masking" of the
lunar cycle and the impact of "winners and losers”, benefitting light tolerant bats, which tend to be the more
common species. Generally, outdoor lighting is like death by 1,000 cuts, requirjig bats to expend more
energy to avoid lit areas and reducing availability of insects in dark areas due e ""'vacuum cleaner' and
"crash barrier" effects of lighting on insect populations.

All nocturnal wildlife are sensitive to light, and each species thrives within a specific niche. DarkSky
Missouri appreciates Bat Conservation International for raising awareness of the impacts of outdoor lighting
and the urgent ecological imperative of noe*nal habitat conservation.
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>>> INTERNATIONAL DARKSKY WEEK: APRIL 13-20 2026

International Dark Sky Week is an annual event occurring in April,
which is celebrated as the Global Astronomy Month. There are many
ways to celebrate International Dark Sky Week this year, including:
1.Get together with friends and family and go outside to experience
the nighttime environment.
2.Talk to friends and neighbors about the importance of responsible
outdoor lighting at night.
3.Learn about the effect of artificial light at night on human health,
the environment, energy waste, crime and safety and our heritage

of night skies. o et £ e
. Plan a trip to the dark side. ;*ts:“*;:‘:* .
: g International

5.Follow DarkSky Missouri on facebook and Instagram for updates

and ideas! ) D d rk S ky Week

>>> DARKSKY MISSOURI FESTIVAL 2026

Missouri’s third DarkSky festival, “Show Me the Stars” will be held

October 9-10 (Friday-Saturday) in the Ozark National Scenic Riverways = DARKSKY

at Big Spring, near Van Buren, Missouri. DarkSky Missouri Board FESTIVAL 2026
members Cathy Webb, Loring Bullard and Don Ficken, together with OCTOBER 9-10

the National Park Service, will coordinate the event. Further details will BIG SPRING, MO

be provided on DarkSky Missouri’s facebook and Instagram pages.

X
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OUTDOOR LIGHTING BASICS

The concept of Lighting Zones was introduced by the International Commission on Illumination (CIE)
to reflect the base light levels desired or/and recommended for a community.
The Illuminating Engineering Society (IES) developed the BUG ratings, short for Backlight, Uplight, and
Glare (BUG), as a tool to measure the amount of light in a given area or Lighting Zone.

LIGTHING ZONES

Lighting Zone Definition

"Areas where the natural environment will

LZ0: No ambient

lighting be seriously and adversely affected by

lighting"

"Areas where lighting might adversely
affect flora and fauna or disturb the
character of the area"

LZ1: Low ambient
lighting

"Areas of human activity where the vision
of human residents and users is adapted to
moderate light levels"

LZ2: Moderate ambient
lighting

"Areas of human activity where the vision
of human residents and users is adapted to
moderately high light levels"

LZ3: Moderately high
ambient lighting

"Areas of human activity where the vision
of human residents and users is adapted to
high light levels"

LZ4: High ambient
lighting

Most residential areas should be considered
LZ2 or LZ3 areas. Downtown areas and
particularly busy commercial areas with
nighttime restaurants, bars etc. should be
considered LZ3 or LZ/ areas. Once the LZs are
established, they should then be incorporated
into a Model Lighting Ordinance (MLO). In
practical terms, one can then choose
luminaires for particular LZs based on desired
lumen levels and BUG ratings. For restrictive
zones such as LZ1 and LZ2, one should aim for

Examples

Astronomical observatories;

Starlight Reserves; International

Dark Sky Reserves and
Sanctuaries

Relatively uninhabited rural
areas; national parks and
landscapes

Sparsely inhabited rural areas;
villages or relatively dark outer
suburban locations

Moderate-density rural and
urban settlements; small town
centers of suburban locations

The most intensely developed
city centers with high levels of
night-time activity

Ovvinion 16-98 40 830
Ligghting Zome Map

low BUG ratings (eg: B=0, U=0, G=0). The BUG
ratings are published on the luminiare spec-

M

sheet or can be requested from the vendor.

A map of lighting zone overlays forﬂthe City of Flagstaff, Arizona. The
lower allowances in Lighting Zone 1 (left) are meant to protect the
nearby U.S. Naval Observatory-Flagstaff Station.

For a more detailed and nuanced look at the concept of Lighting Zones and the naunces and obstacles in
adopting and implementing them, please visit John Barentine’s excellent blog here:
https://www.darkskyconsulting.com/blog/lighting-zones




OUTDOOR LIGHTING BASICS o
BUG RATINGS

The Backlight-Up-light-Glare (BUG) rating system which establishes back (B), up-light (U), and glare (G)
zonal lumen limits for luminaires. Each category (backlight, up-light, and glare) consists of specific
regions that surround the luminaire. Each region has specific upper limit criteria that must be met to
obtain the rating. The limits vary according to the lighting zone (LZo— LZ4, see page 5) in which the
luminaire is located.

BACKLIGHT

Backlight considers the light leaving a luminaire in the opposite direction from the main aiming angle of
the light. This is the percent lamp lumens or the luminaire lumens distributed behind a luminaire between
0° vertical (nadir) and 90° vertical. Within a lighting zone, the backlight rating will change depending on
the luminaire's proximity to the property line. Backlight is evaluated for high (60°-80°), medium
(30°-60°) and low (0°-30°) areas.

/‘ UPLIGHT
UPLIGHT

Up-light measures the total light propagating from the
luminaire in a near-horizontal or above-horizontal
direction. This is an overall measure of the amount of light
directly leaving the luminaire that may be associated with
sky-glow. This measures the percent lamp lumens or the
luminaire lumens distributed above a luminaire between
90° and 180° vertical. Up-light is evaluated for high (sky-
glow: 100°-180°), low (90°-100°), forward light very high
(80°-90°), and backlight very high (80°-90°).

GLARE

Glare considers the light leaving a luminaire in the angles that are most

likely to be a source of nuisance (or potentially disabling) to passers-by Uplight
either within or outside the property boundaries. The light that causes
glare is also sometimes presumed to be a source of light trespass
problems. However, in most cases, glare complaints are due to the
brightness of the source, and not because of spill light levels. For this
reason, it is treated separately from the Backlight metric . Glare is
evaluated for forward light very high and backlight very high (80°-90°),
forward light medium (60°-80°), and backlight medium (60°-80°).

i 4

1.https://www.ies.org/wp-content/uploads/2017/03/TM-15-11BUGRatingsAddendum.pdf
2.https://highways.dot.gov/safety/other/visibility/fhwa-lighting-handbook-august-2012/6 -lighting-system-selection
3.https://www.superbrightleds.com/
4.https://www.ledlightexpert.com/how-to-select-wall-packs-and-flood-lights-proper-bug-ratings

Glare
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>>> MISSOURI & BIRDS

Every year, billions of birds migrate north in the spring and south in the
fall. The majority of the birds fly at night, navigating using the Earth’s
magnetic field, the Moon, stars and night sky. As they pass over big
cities, they can become disoriented by bright artificial lights and sky
glow. An estimated 600 million birds in the U.S. die each year from
collisions with buildings. A study published by Cornell Lab of
Ornithology ranked several metropolitan areas in Missouri, Kansas and
Illinois where birds are at the greatest risk of becoming attracted to and
disoriented by lights and crash into buildings.

; s Atlantic Flyway

- Mississippi Flyway

Bird-window collisions are not just a tall building problem

While high-rise buildings rightly have drawn significant
attention due to their high “kill rate”, the fact is that smaller
___ buildings like low rise apartments and office buildings, and
single-story houses and townhomes account for almost 99%

% of bird-window collisions.

Percent of birds
killed by window
collisions every
year in Canada
and the USA

% Many species have evolved in a manner that is attuned to the
_ ? ' darkness at night and to the periodic increase and decrease in
'“,,..!3 <1% moonlight corresponding to the lunar cycle. The introduction

- of Artificial Light at Night (ALAN) is seriously altering these
e s Natural rhythms, a problem getting increasingly worse due to
Type of buiding ~theintroduction of cheap, highly efficient LED lights.

>>> BIRD SAFETY EFFORTS IN MISSOURI

Each of us can do something to reduce the number of preventable fatalities arising from birds colliding
with windows and other human-made structures. In Missouri, the Missouri River Bird Observatory,
Lightsoutheartland, and the St. Louis Audubon Society are collaborating with the US Fisheries & Wildlife
service and the Missouri Department of Conservation to initiate and implement consequential programs
to reduce these preventable bird fatalities. These, and other such initiatives are supported by the Missouri
Birding Society and the Missouri Bird Conservation Initiative.

Residence High-rise
(single detached housas {othcn towers

You can participate and contribute to programs such as BirdSafeKC, the Missouri Bird Conservation
Initative (MoBCI) and Bird City Missouri, do bird counts using the Merlin app, or just by being more
cognizant of your indoor and outdoor lights, and by treating your windows to minimize the risk of bird-
window collisions (see page 8).
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1.If outside lighting is necessary, opt for down shielded

lights with motion sensors and timers. -
> i " H H . #LightsOutforBirds
2.Eliminate/reduce any direct upward exterior lighting. @ e

Ensure that all exterior light fixtures are shielded FR, E |
(downward light only). : N 0

3.When possible, turn both interior and exterior lights off _ t ( k
by 11pm, especially during spring and fall migration
periods.

o Spring migration: May 1st through mid-May.
o Fall migration: Fall migration period is from mid-
August through October.

4.Check for Attractants: Bird feeders and bird baths can put
birds in dangerous range of windows. Place them either
30 feet away from or within 3 feet of windows.

5.When possible, close interior blinds to protect migrating
birds from indoor lighting that must remain on at night.

6.Utilize minimum wattage fixtures to achieve appropriate
lighting levels.

7.For more information, click here.

An amazing nightscape composite of 260 images taken over two ‘hours'showing star
trails over Mark Twain Lake, taken by Karen Snider from Kirksville, Missouri
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Laws and Ordinances Committee

Members of this committee will work with municipalities, counties, and
agencies to draft and support adoption of dark-sky ordinances, resolutions,
and lighting policies; promotes best practices for residential and business
lighting design that reduce glare and skyglow. Contact Stephanie Todd
(stephmtodd3@outlook.com) for more information.

Newsletter Committee l

The purpose of the DarkSky Missouri newsletter is to inform our audience
about recent impactful activities, upcoming events, and other relevant
information (DarkSky friendly products, emerging threats and opportunities,
etc.) in a timely and accessible manner. The newsletter will serve as a record of
such events and activities, and will also serve as a tool for member recruitment
and advocating for our missions and goals. Contact Vayujeet Gokhale
(gokhale@truman.edu) for more information.

+
Public Outreach Committee % +—+—

The purpose of the DarkSky Missouri Outreach committee is to manage public
engagement activities, including speaker requests, tabling events, and
educational outreach; maintains event materials and coordinates with
volunteers to represent DarkSky Missouri in their community during outreach
events such as tabling. Contact Jean Nock (jeannock@icloud.com) for more
information.

Sign up for outreach and tabling events to represent DarkSky Missouri. We will
provide you with handouts, resources, and training. Missouri Master
Naturalists can use their volunteer hours to help spread the benefits of
responsible outdoor lighting to humans and other living beings. Click or scan
the QR code to land on our ‘signup Genius’ page.

L
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@ DarkSky Missouri

@) Instagram

() Facebook
YouTube

DarkSky Missouri Officers

Chair: Stephanie Todd Treasurer: Alice Jensen
Vice Chair: Jean Nock Secretary: Loring Bullard

email: boardofficers@darkskymissouri.org
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Nightfaring: Journeys into
Darkness and the Night Sky

Travel writer and Nightscape magazine editor Megan Eaves presents an
evening exploring darkness, light pollution, the night sky, and why they
matter for people and nature. Drawing on her journeys around the world
and her work as a delegate and editor for DarkSky International, Megan
will share stories from her forthcoming book.
Audience discussion and Q&A will follow.

1
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MARCH 27, 2026
6:00PM
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@ Email Jacqueline.Blessington@kcmo.org
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