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Artlflc:lal nght at Night:
- A primer for thinking about
health & well-being
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Assistant Professor,


Presenter Notes
Presentation Notes
Image taken by K. Magargal in SE Utah.


University of Utah minor in Dark Sky Studies: a first-in- * e

the-world program focused on the human relationship : .
with the night. - M
< & +
L : ¢
https://plan.cap.utah.edu/dss/ ’ Yo +

DARK SKY

%
—
A
D
|_
N



Presenter Notes
Presentation Notes
I’ve been involved with the dark sky movement for many years, first as teenager looking for somewhere to see the milky way from the East Coast, then as a park ranger and physical scientist for the NPS, later as a community advocate here in Utah, and now as a professor who teaches in the Minor for Dark Sky Studies. If you know anyone currently attending or on their way to study at UofU, let them know about our program!

https://plan.cap.utah.edu/dss/

Health & Well-Being includes:

* Physiological responses to
light in the human body
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Presenter Notes
Presentation Notes
Image shows light tresspass into a bedroom (DSI image).


Health & Well-Being includes:

* Physiological responses to
light in the human body

« Ecological and cultural
resilience



Presenter Notes
Presentation Notes
Images show the the snowy plover, a bird species particularly at risk by light pollution and an astronomical alignment of a Kiva window at Chaco Canyon.
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« Safety


Presenter Notes
Presentation Notes
Image shows an image at the dorms at the University of Utah, taken circa 2018 and included in a Salt Lake Tribune article about lighting on campus. Student safety at night has been part of a long-running effort, and demonstrates the complexity in trying to maintain safety in a complicated environment.

https://www.sltrib.com/news/2018/05/29/on-university-of-utah-campus-where-foot-traffic-goes-all-night-long-a-push-against-light-pollution/


Physiological responses to light in the human body
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Presenter Notes
Presentation Notes
We often think of light as being somewhat non-interactive with physical matter. In fact, light is part of the electromagnetic spectrum, and is simply the visible range of radiation that we often do think of as having material interactions, like UV radiation that causes sunburn. Visible light doesn’t cause sunburn, but it does interact with the systems of living organisms, including humans.



Physiological responses to light in the human body
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Presenter Notes
Presentation Notes
When light enters the human eye, it interacts with two different kinds of photoreceptors.

Scotopic (rods) – black and white, night vision. Mostly in the periphery of your vision (which is why looking slightly to the side of something helps you see it in low light). Lower resolution and color perception. Rods are very sensitive to light.
Photopic (cones) – color rendering, dominant during the day when high-spectrum daylight is available. Located towards the center of the visual field, which is why our color perception is best right in the center of our vision. High resolution, detailed vision. Cones are not very sensitive to light and don’t activate in low-light conditions.

Rhodopsin is a protein that powers the rod cells and is degraded in light. It can rebuild in lower light conditions, but it isn’t immediate. This system is a big part of why it takes a while to adjust to low-lighting conditions.

The adjustment of the aperture of your pupil is another element that must change to adjust to different lighting conditions.

The left hand image shows a diagram of a human eye that includes an approximate location of the photoreceptor cells.
Right graph on the right indicates how sensitive the two different photoreceptors are to different conditions of light. The y-axis refers to “luminous efficacy,” measured in lumens per watt, which is an indicator of the intensity of light being emitted by a source as perceived by the human eye. The x-axis refers to the wavelength, or color of light. Intensity and color are two important variables to consider when understanding the potential impact of ALAN.


Physiological responses to light in the human body
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Varied light exposure across the day and

night regulates melatonin production, a very

important hormone implicated in:

e « Healthy sleep

* The ability to focus

* Digestion

* The immune system (especially cancer
suppression)

* Mental health

Pineal gland

Eunice will elaborate on this.



Presenter Notes
Presentation Notes
In 2016, health research had grown sufficient enough that the American Medical Association declared light pollution a threat to health.

https://www.ama-assn.org/press-center/ama-press-releases/ama-adopts-guidance-reduce-harm-high-intensity-street-lights
https://policysearch.ama-assn.org/policyfinder/detail/135.932?uri=%2FAMADoc%2FHOD.xml-0-303.xml



Ecological and cultural resilience



Presenter Notes
Presentation Notes
Another aspect to health and well-being are the indirect impacts of ALAN to our surrounding ecology and sense of belonging. I use this term “resilience” here to refer to the ability of these realms of culture and the environment to absorb change. Although change is always happening and always will, multiple impacts to an ecological or cultural system make it more susceptible to degrade and less able to bounce back from shocks.

These two images symbolize ecology and culture relating to ALAN to me. The Snow Plover is a migratory bird that nests along the shores of the Great Salt Lake here in Utah. It needs dark, quiet, undisturbed places to raise its family. The second image is a time lapse of the north star as seen through a great kiva in Chaco Canyon, New Mexico. This place symbolizes the long human cultural connection to the stars which is lost as fewer people are able to connect to a view of the night sky.


Ecological and cultural resilience
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Presenter Notes
Presentation Notes
The sensitivity threshold for humans is 6 lux - street lighting is typically higher (https://e3.eurekalert.org/news-releases/823016). For many other living things, this threshold is much less. We know next to nothing about how light impacts the physiological processes of other living things. But we do know that many animal behaviors are interrupted by ALAN.
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Ecological and cultural resilience



Presenter Notes
Presentation Notes
The full extent of the impact of light on our non-human neighbors is an expansive topic for another day. One can easily see it demonstrated, however, whenever you see insects attracted to light. Insects form a foundational element of ecological webs and their shifting behaviors alone mark a 

https://www.theguardian.com/environment/2019/nov/22/light-pollution-insect-apocalypse
https://phys.org/news/2016-09-led-lighting.html


The benefits of healthy ecosystems—
such as clean air, clean water,
pollination of crops and native plants,
and robust food webs—all depend on a
diverse and thriving community of
insects and arthropods, "the little things
that run the world."

Ecological and cultural resilience
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https://www.entsoc.org/advocacy-initiatives/science-policy/resources/position-statements/insects-biodiversity


Insects in global decline

Nearly half the species # Including a third M Extinction
in rapid decline threatened with extinction rate*

Insects ... §1% PFITTG
Trichoptera caddisflies VLl
Lepidoptera butterflies s
Coleoptera V/ 7
Orthoptera grasshoppers...

Hymenoptera  bees, ants. ¥/ /S
Ephemeroptera mayfiies s
Odonata dragonfly Y/ /)
Plecoptera stonefly /s
Diptera flies, mosquitoes... i

Hemiptera cicadas, aphids..

... two times more than vertebrates

Vertebrates... ... R— LY /)
Other mammals

Birds /A
Amphibians /7
Reptiles V' / /s
Land mammals (/7

Source: Biological Conservation 232 *% of species not observed for 50 years



Presenter Notes
Presentation Notes
https://phys.org/news/2019-02-world-catastrophic-collapse-insects.html

https://kimsmithdesigns.com/tag/plover-chock-eating-a-bug/
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Presenter Notes
Presentation Notes
The last bit that I include under the banner of health and wellness is safety. Safety means a lot of different things to different people. There’s the relationship between safety and navigation, safety and crime, safety and perception, and safety in a broader sense connected with topics on the previous slides.
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Five Lighting Principles for

. .t . +%" DarkS U
Responsible Outdoor Lighting " Darksky 8 [lluminating

Use light only if it is needed

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

Direct light so it falls only where it is needed

Ta rg eted Use shielding and careful aiming to target the direction of the light beam so
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
surfaces may reflect more light into the night sky than intended.

Use light only when it is needed

Contro"ed Use controls 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.
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Use warmer color lights where possible

Warm-
colored

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



Presenter Notes
Presentation Notes
When it comes to safety, we know we need some ALAN in our built environments. But there are a lot of unhelpful lights out there that don’t align with the elements of human health and well-being. Glare, a form of light pollution is one great example of this. Many light fixtures produce glare by being unshielded, and create extreme glare by being intense and a color temperature that our eyes (and many non-human neighbors) are particularly sensitive to. All these elements and more can be adjusted to provide ALAN and balance the need for light with human health and well being.


https://darksky.org/resources/what-is-light-pollution/effects/safety/
https://darksky.org/resources/guides-and-how-tos/lighting-principles/




Presenter Notes
Presentation Notes
My best ever night sky picture taken from the Bears Ears National Monument in 2018.
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