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the night sky. 

in more ways than one, it connects us all 
together. it cycles across our planet as the 
earth rotates around the sun, and shares its 
view with anyone who simply looks up on a 
cloudless night. 

poetry, books, art, music, religion, science, 
philosophy, culture; all these things have been 
influenced by the simple act of looking up at 
the stars. 

thank you

i want to say thank you to my advisors anna 
thurmayr, dietmar straub, and scott young for 
all of their encouragement, support, time, and 
guidance throughout my journey in completing 
this practicum.

to professor anna thurmayr: thank you for all 
the time you have spent with me as we explored 
the possibilities this practicum has to offer, 
and finding a way to make those possibilities 
become a feasible reality. you challenged me 
to push myself harder than i ever have before 
which has resulted in a practicum of which i 
can hold my head high and be proud. i enjoyed 
our discussions of how the stars have had a 
positive influence on us personally and how 
this practicum can help people rediscover the 
beauty in a starry night sky. i am proud to have 
had the opportunity to work alongside you on 
this and will treasure what i have accomplished 
thanks to you!

to professor dietmar straub: thank you for 
your input in the direction of this practicum’s 
design. i greatly appreciated your input during 
the design phase in helping me to refine an 

elegant design that achieved the intentions of 
this practicum’s goals. your encouragement 
and critiques have helped to keep my practicum’s 
process on track and have helped me reach the 
caliber i intended for this project. for your 
guidance, patience, and knowledge, i thank you!

to scott young: thank you for all of your 
invaluable support in this process. your input 
on how to engage the public through design, 
has added multiple levels of richness into this 
practicum. your kind words and excitement 
has been an inspiration to me to carry on 
throughout the long months and i look 
forward to what the future has in store! for 
your enthusiasm, knowledge, and time, i thank 
you!

finally to my family and friends. thank you for 
your understanding for all the missed dates 
and late suppers. for the times you brought me 
suppers and for the times i came home in the 
middle of the night. thank you for your love 
and support through all these years!
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PILGRIMAGE TO THE NIGHT SKY
The birth of this practicum came to pass when I was a young man with 
my back against the ground looking up at a starry night sky; the night 
my imagination was taken captive by the cosmos. The experience of joy 
and wonder I felt while staring into the heaves above me left a residual 
feeling of wanting to share that experience with others, but it wasn’t 
until now that I found a medium to guide people on that pilgrimage to the 
night sky.

The purpose of the Pilgrimage to the Night Sky is to encourage a self 
driven journey of rediscovering the beauty and simple pleasure of 
looking up and seeing a star-filled sky. The goal is to create two sites in 
the landscape that will act as the starting points to this pilgrimage by 
showcasing the stars in the night sky and will nurture the curiosity of 

those who have an interest in the heavens. A progression approach is 
meant to be experienced while on this journey, with the first stage of the 
pilgrimage taking place in Assiniboine Forest. This site is chosen because 
of its ease of accessibility and also being the largest place in Winnipeg 
that has no artificial lighting. The second stage of the pilgrimage takes 
place ten minutes south of the city at Glenlea Observatory which 
hosts an exponential increase of stars in the night sky. The practicum 
concludes with an assortment of resources people can use to continue 
their pilgrimage and search for their darkest night sky.

Assiniboine Forest

GlenleA obserVAtory

ABSTRACT

6
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THE BEGINNING
Every good story has an origin, and that is where we will start. In 2005, 
the year of my high-school graduation, I volunteered my summer as a 
life guard at Camp Koinonia - a children’s camp in western Manitoba. 
Many nights, I would sneak away from my cabin and go down to the dock 
to take in the stars. However, it wasn’t until one particular evening that I 
was swept away by the night sky...

8

CHAPTER 1
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1.1 camp koinonia
max lake - turtle mountain provincial park

Camp Koinonia is located in the southwestern part of Manitoba close to 
the American/Canadian border and is operated as part of the “Camps 
with Meaning” summer camp program. The closest urban settlement is 
the small town of Boissevain, which is en route to the camp, and Brandon, 
which is an hour away by car. The road to Camp Koinonia weaves its way 
through the dense forest of Turtle Mountain National Park. Just when 
you feel lost, as through you have been driving forever, the trees open 
up and reveal the quaint little camp in the forest.

Camp Koinonia
3.5 hour drive

American/ Canadian Boarder

Boissevain

Brandon

Spruce Woods Highway 2

Highway 10

Winnipeg

IMAGE 1.2 - MAP TO CAMP KOINONIA.

IMAGE 1.3 - CLOSER MAP TO CAMP KOINONIA.
IMAGE 1.1

CHAPTER 1: THE BEGINNING
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Max Lake

Camp KoinoniaCamping Site

N

IMAGE 1.5 - MAP TO MAX LAKE PUBLIC CAMP GROUND

As part of the weekly schedule, we would take the campers on a canoe 
trip to different sites surrounding Max Lake and sleep in tents for the 
night. The lake is a calm pool of water surrounded by a dense forest 
with only the sounds of the birds singing, the tress rustling, and a calming 
swish swish sound of everyone paddling their canoes. 

On a warm week in July, we set out on one of these canoe trips, 
following the charted path shown in Image 1.5. We set up our tents and 
enjoyed the afternoon until the sun went down...

IMAGE 1.4 - VIEW OF MAX LAKE

CHAPTER 1: THE BEGINNING
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IMAGE 1.6 - COMPUTER RENDERING OF THE SAME NIGHT SKY FROM MAX 
LAKE IN 2005 WHICH BEGAN MY PRACTICUM.

That particular night, I decided to sleep under the stars and was treated 
to the best show I had ever seen. The cloudless and moonless night 
revealed an incredible view of the Milky Way in the dark night sky above 
me! It was breathtaking, like a hoard of silver spread across the sky. 
Never in my life had I seen so many stars. It was at that very moment 
that my practicum was born: to help people, as a Landscape Architect, 
discover and celebrate the beauty of a starry night sky for themselves. 

When I returned home that fall I noticed a significant reduction in the 
stars that could be seen, in comparison to those seen at Max Lake. The 
stars that had once shone so brightly were barely visible behind the 
veils of light pollution radiating from every city, small town, and farm 
house in the area. That view of the stars was gone from my sky and the 
memory of the starry night slowly faded away, for a time...

14

Winnipeg Condition

Max Lake Condition

CHAPTER 1: THE BEGINNING
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THOSE WHO CAME BEFORE

2.1 tHe AstroPHysicist

Seven years later, in the Master’s of Landscape Architecture program 
at the University of Manitoba, I discovered a charismatic astrophysicist 
named Neal deGrasse Tyson. He was incredibly talented at explaining 
the complex nature of the galaxy in simple and inspirational ways. 
An interview entitled  “Most Astounding Fact – Neil deGrasse Tyson” 
renewed my interest in the stars and captivated my imagination as 
to what we are missing by being bound to this planet. This began my 
exploration into what the role of a Landscape Architect could be in the 
exploration of the universe.

The “Most Astounding Fact” video was made from Dr. Tyson’s response 
to the question “What is the most astounding fact you can tell us about 
the Universe” from TIMES Magazine’s interview on June 26, 2008. He 
eloquently spoke of the ecosystem of our galaxy, specifically, the life 
and death of stars which produce new solar systems and opportunities 
for new life. While I struggled with the role of a Landscape Architect in 
the exploration of space, I took a further look into what Dr. Tyson had to 
say and found that he was a vocal advocate for funding NASA’s space 
exploration programs. He spoke about people’s dreams to explore the 
universe, and that without that inspiration, we would never return to 
space. The last time Earth saw a manned mission to the moon was Apollo 
17 in 1972 , over 40 years ago (Grinter. 2002). We stopped finding reasons 
to go and have only sent mechanical rovers in our stead since then.

Exploring the universe takes many people working together in order to 
accomplish great feats of progress. Each of these people would have 
been inspired by something or someone in their lives that encouraged 
their dream of exploring the beauty beyond our planet. But where do 
these inspired individuals start? Most people live in cities throughout the 
world and as a result, the stars are hidden away behind the dome of sky 
glow, the glare of street lights, and the interruption of light trespass.  So 
where can they go to nurture their new found or long brewing interest in 
the stars?

Neal DegraSSe tySoN

CHAPTER 2
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With the goal of my practicum firmly in place, I was ready to dive 
into the night. However, I felt myself unequipped to represent it in a 
convincing manner. To increase my skills and knowledge on the topic, I 
fashioned my Special Topics course with Anna Thurmayr, professor at 
the University of Manitoba, to be a study of how the night is represented 
across multiple media, with the purpose of developing a unique style for 
representing the night. Among the differing media, I examined Lighting 
Effects; Graphic Effects; Architectural Renders; Classical Art; Movies; and 
Photography; and ended the course with some self-exploration.

2.2 understAndinG liGHt

The first portion of the study focused on the qualities of visible light:  the 
portion of the electromagnetic spectrum found between ultraviolet rays 
and infrared rays that are visible to the human eye. What we perceive 
as vision is light reflecting off objects into our eyes where it filters 
through our pupil and hits the photoreceptors in the retina: cones and 
rods. 

Cones are responsible for receiving light in well lit spaces such as 
daylight outside or in a well lit room which induces photopic vision. Cones 
can pick up fine details and colour, but they need a well lit environment 
to fully function (InnerBody. 2014).  Rods are adept at seeing in dark 
conditions and are activated when the iris (the coloured portion of one’s 
eye) expands in a dark environment to allow more light to enter the 
pupil and expose more of the rods. Because of the slim shape of a rod, 
it is able to read a single photon of light and stitch together a rough 
colourless image with the rest of the rods in low light environments 
(InnerBody. 2014).  This is called scotopic vision when eyes have fully 
adjusted to dark environments. 

The transition to photopic vision only takes a few moments to occur, 
while transitioning to scotopic vision can take between 15 to 20 minutes. 
This is important in the scope of this practicum as light sources must be 
carefully considered while designing the sites. People visiting the sites 
will have achieved scotopic vision and care must be taken to ensure that 
no light sources enter the site and reset their eyes to photopic vision.

Photopic and scotopic vision respond to different sections of the visible 
light spectrum. As seen in image 2.2, photopic vision (the solid line) can 
pick up wavelengths from 380nm to 700nm wavelengths, while scotopic 
vision (the dashed line) can only receive 380nm to 620nm. This effectively 
reduces the number of colours eyes are able to distinguish in dark 
environments, removing the colour red from one’s sight. This is an 
important factor in the development of my rendering style as it informed 
the colour corrections the final images undertook.

2.3 tHe PHotoGrAPHer

The second portion of the Special Topics course focused on rendering 
techniques used to portray scenes at night across multiple media. In 
the photography precedence, I discovered the work of Thierry Cohen, 
a photographer based out of Paris who had created a series of images 
called “Darkened Cities”. He produced absolutely stunning images of 
cities at night, with only the stars to light their dense urban centers. 

These were created by stitching together an image of a city during the 
day (which was Photoshopped to appear as night) with a photograph of 
the night sky taken at the same latitude as the city which portrayed the 
correct alignment of stars in the night sky. The resulting images were 
gorgeous and I felt a twinge of resentment at the sky glow that covered 
our own city. With an air of defiance, I set out to duplicate the images 
that Cohen had so elegantly woven together. 

I drew on my knowledge from the eye anatomy study to inform the 
editing that would be required to turn an image of the Provencher 
Bridge from day to night. The photograph was changed to appear 
dark as night by using saturation, photo filters, dodge and burn tools, 
and layer styles to achieve the desired effect. Saturation was used to 
remove much of the colour as night is mostly seen through the rods in 
our eyes, reducing colour definition. A dark blue photo filter was used to 
emulate moonlight and further justify the dominance of blue colour in 
the shift of the visible electromagnetic spectrum from photopic vision to 
scotopic vision. Dodge and burn tools were used to remove the existing 
shadows and replace them with shadows created by starlight and a 
layer of solid black was placed over top, made transparent, and erased 
in certain sections to create deeper shadows.

To obtain the correct alignment of the stars in the night sky, I used a 
program called Stellarium to find the angle for the photograph. It is a 
free source program which can be programmed to display the night 
sky at any city in its database (which included Winnipeg and Brandon), 
adjusting for the year, day, and time. Once the settings are entered the 
program creates a globe image which can be rotated to the cardinal 
point of the user’s choosing. Utilizing this program’s features, I created 
the conditions for Winnipeg’s latitude and produced an image of the 
night sky over the city if zero light pollution was present. I then stitched 
the image of the night sky into the edited photo of the Provencher 
Bridge.

For final texture and refinement, I used Nick Risinger’s image “For all the 
Night’s Stars” to add colour and detail into the night sky. For a finishing 
touch,  I created a reflection of the stars off the Red River and the glass 
casing of the Human Rights Museum.

thierry CoheN

IMAGE 2.1 - LONSDALE PEIR, DIGITAL COLLAGE. NORTH VANCOUVER STUDIO DESIGN.

IMAGE 2.2 - SHIFT IN VISIBLE COLOUR RANGE IN LIGHT (SOLID LINE) AND DARK (DASHED 
LINE) CONDITIONS ACCORDING TO A CHART FOUND IN “THE LANDSCAPE LIGHTING 
BOOK” BY JANET MOYER.

IMAGE 2.3 - EIGHT TWEENTY-NINE, OIL PASTEL ON BLACK PAPER. 
NIGHT RENDERING STUDY.

CHAPTER 2: THOSE WHO CAME BEFORE
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This image, along with all of the photographs in Cohen’s “Darkened 
Cities”, sent me back to that night at Max Lake and very efficiently 
portrays a major theme in this practicum: rediscovering the night sky 
lost to light pollution. 

IMAGE 2.4 - DIGITAL COLLAGE MERGING A PHOTOGRAPH OF WINNIPEG’S PROVONCHIER BRIDGE WITH AN 
IMAGE OF THE STARS THAT WOULD BE SEEN AT THIS LOCATION IF NO LIGHT POLLUTION WAS PRESENT.

CHAPTER 2: THOSE WHO CAME BEFORE
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With a comfortable grasp on rendering techniques for the night, I turned 
my attention to understanding what conditions would be required for 
a star gazing site. Knowing there was an organization in Winnipeg 
responsible for hosting events for the public to view astronomical 
events, such as setting up sun filtered telescope in Assiniboine Park 
for people to watch the transit of Venus in 2011, I sought out the Royal 
Astronomical Society of Canada (RASC) for their expertise.

On June 14th, 2013, the RASC held their annual barbecue, so I registered 
to become a member of RASC and took advantage of having many 
astronomers in the same room. It was here that I had the opportunity 
to speak with the president of the Winnipeg Center: Andrea Misner. 
We talked at length about the scope of my practicum and how I was 

looking for appropriate sites to be a part of the pilgrimage. During 
our conversation, she mentioned that RASC’s official observatory was 
located at Glenlea near the Research Station, but that they were also 
looking for another site as the sky glow of Winnipeg had become too 
bright for their purposes. I had heard of the Glenlea Observatory 
before as it was used for a field trip site for the Astronomy 101 class 
held at the University of Manitoba. I started to put a scenario together 
of the possibilities Glenlea could afford to programs with RASC and the 
University’s usage of the site. 

Upon looking into Glenlea Observatory, the first things I discovered 
was that in 2012 the flood waters had risen high enough to reach the 
observatory and flooded the lower level of the building. The water was 
approximately one foot deep and the building had to be emptied to 
prevent the equipment from being destroyed. This told me the existing 
topography would not provide adequate protection for the purposes 
of the site and would have to be redesigned. This also meant the two 
observatories would either have to be repositioned or rebuilt back 
into the design. Seeing that RASC was already looking for a new place 
to set up a new observatory, there was the possibility of removing 
their observatory from the site to help encourage them to find a site 
that would better suit their needs. This would also foster the public’s 
pilgrimage to the night sky as the new design would be focused on 
accessible star gazing rather than divide the exclusive usage of the 
existing observatories from the act of exploring the night sky.

the royal astronomical society of canada - winnipeg centre

2.4 the star gazers
The other observatory on the site is operated by the University of 
Manitoba which supplies general maintenance  such a cutting the 
lawn and servicing the electricity. This observatory is exclusive to the 
University of Manitoba and can only be used by applicable researchers 
and students.

After my initial research into Glenlea Observatory, I decided to 
incorporate it as the second stage of the pilgrimage to the night sky. 
While the site is slightly out of the city, if I am able to direct people to 
Glenlea Observatory, I can reward travellers with a landscape design 
that takes advantage of the night sky’s increased number of visible 
stars and provide a comfortable space to view the night sky. The next 
step is to discover a way of informing people about Glenlea Observatory 
which developed into the over arching story of the practicum: to create 
a narrative of the night sky by designing multiple sites which will lead 
people to find their own dark night sky as I had at Max Lake.

22
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During my research into the night sky, I had been very lucky to be 
influenced by not only one, but two high profile, influential figures in the 
realm of outer space exploration: Neil deGrasse Tyson and Colonel 
Chris Hadfield. Col. Hadfield was the first Canadian commander of the 
International Space Station (ISS) for three months from March 2013 to 
May 2013 (though he had been aboard the ISS for three months prior 
to receiving command of the space station). This overlapped with the 
period of time when I was researching the night sky and looking for 
suitable sites for my design. 

london WAsHinGton dc

budAPest quebec city

Col. ChriS haDfielD

During his time in orbit, he and his son, Evan Hadfield, created a 
tremendous opportunity for people to connect with the astronauts 
aboard the ISS and sense what they were experiencing. Evan created a 
Facebook page, a YouTube channel, and a Twiiter feed, for which he then 
had his father supply content from the ISS. The most breathtaking media 
that was sent down to Earth were images of the planet itself, and among 
these images, a series of cities at night began to emerge. Webs of light 
sprawling across a pitch black backdrop created beautiful imagery as 
each photo captured the white and gold shine of our cities across the 
world.

IMAGE 2.5 - A PHOTOGRAPH OF LONDON AT NIGHT TAKEN FROM THE INTERNATIONAL 
SPACE STATION BY COL. CHRIS HADFIELD.

IMAGE 2.6 - A PHOTOGRAPH OF WASHINGTON AT NIGHT TAKEN FROM THE INTERNATIONAL 
SPACE STATION BY COL. CHRIS HADFIELD.

IMAGE 2.7 - A PHOTOGRAPH OF BUDAPEST AT NIGHT TAKEN FROM THE INTERNATIONAL 
SPACE STATION BY COL. CHRIS HADFIELD.

IMAGE 2.8 - A PHOTOGRAPH OF QUEBEC CITY AT NIGHT TAKEN FROM THE INTERNATIONAL 
SPACE STATION BY COL. CHRIS HADFIELD.

2.5 tHe AstronAut

cities in tHe niGHt

24
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On February 21st of 2013, Canadian Astronaut Chris Hadfield flew above 
Winnipeg on the International Space Station and pointed his camera 
down at us. The photograph he took was one in his series of city lights 
at night seen from space, but for me, there held a special purpose in 
that photograph. Captured in one single image were all the lights that lit 
the streets and buildings of Winnipeg and small towns surrounding the 
city. This was the inspiration I needed to discover the first stage in the 
pilgrimage to the night sky.

IMAGE 2.10 - A PHOTOGRAPH OF THE INTERNATIONAL SPACE STATION FROM THE SPACE SHUTTLE ATLANTIS

IMAGE 2.9 - A PHOTOGRAPH OF WINNIPEG AT NIGHT TAKEN FROM THE INTERNATIONAL SPACE STATION BY COL. CHRIS HADFIELD.

tHe PHotoGrAPH

26
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LIGHT IN THE PRAIRIES
In this chapter, I will present research associated with The Night Sky. This 
chapter displays my research on Chris Hadfield’s “Winnipeg in the Night” 
photograph, the effects light pollution has on the ability to see the night 
sky, and the street lights which illuminate our city.

28
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3.1 “winnpeg in the night” study
I began my study of Col. Chris Hadfield’s photograph by identifying 
spaces in Winnipeg that shone with the most light. I very quickly 
discovered different levels of light coming from areas throughout the 
city - average golden light and brighter white light. I labeled the golden 
yellow light “Luminous Zones” and the bright white light “Highly Luminous 
Zones” and created circles around those spaces to encompass the 
radius of the illumination. lumiNouS ZoNeS

highly lumiNouS ZoNeS

IMAGE 3.1.1 - LUMINOUS AND HIGHLY LUMINOUS ZONES IN WINNIPEG.

luminous And HiGHly luminous zones

CHAPTER 3: LIGHT IN THE PRAIRIES
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I then began identifying the dark spots in the city and labeling the 
spaces utilized for (image 3.1.2). These Dark Zones consisted of:

9   farm lands
6   parks
6   golf courses
4   industrial zones
1    residential area (Wildwood)
1    forest (Assiniboine Forest)
1    air port run way
1    bio reserve (Transcona Bio Reserve)
1    reserve (Peguis)

By overlaying the layer of Luminous and highly Luminous Zones with the 
Dark Zones as shown in Image 3.3, I reduced the number of suitable dark 
spaces in the city. I was able to see which dark zones were affected by 
the luminous zones, and therefore, was able to deduce a more concise 
list of potential sites for the practicum’s design. In addition to removing 
the light-spoiled dark zones, I also removed the farm land sites due to a 
lack of existing infrastructure.

1. west kildonan industrial land
2. shooters family golf center
3. kildonan park
4. rossmere golf club / anderon park
5. kilcona regional park
6. train yard / industrial land
7. farm land
8. transcona bio reserve

9. peguis
10. point duglas
11. st boniface industrial park land
12. farm land
13. st boniface / windsor park golf 
courses
14. niakwa country club
15. farm land (outside city)

16. farm land
17. farm land
18. crescent drive golf course
19. farm land
20. university of manitoba farm fields
21. farm land
22. maple grove park
23. farm land

24. wildwood
25. parker
26. assiniboine forest
27. st charles country club
28. tuxedo golf club
29. assiniboine park
30. air port runways

lAbeled dArk zones in WinniPeG

CHAPTER 3: LIGHT IN THE PRAIRIES  - “WINNIPEG IN THE NIGHT” STUDY

IMAGE 3.1.2 - LABELED DARK ZONES FOUND IN WINNIPEG.

liGHt And dArk zone cross reFerenceinG study

IMAGE 3.1.3 - CROSS REFERENCING THE LIGHT ZONES WITH THE DARK ZONES TO NARROW THE LIST OF POTENTIAL PRACTICUM SITES.

32
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1. west kildonan industrial land
2. shooters family golf center
3. kildonan park
4. rossmere golf club / anderon park
5. kilcona regional park
6.  
7.  
8.  

9.  
10. point duglas
11.  
12.  
13. st boniface / windsor park golf 
courses
14.  
15.  

16.  
17.  
18. crescent drive golf course
19.  
20.  
21.  
22. maple grove park
23.  

24. wildwood
25. parker
26. assiniboine forest
27. st charles country club
28. tuxedo golf club
29. assiniboine park
30.  

results oF tHe study
With the potential sites reduced by half, I was left with a short list 
consisting of golf courses, parks, industrial zones, a residential area 
(Wildwood), and a forest. What peeked my interest the most was #26 
on the list: the forest in the city. I was immediately drawn to it because 
of the similarities to my past experience at Max Lake; being in a forest 
clearing with the night sky laid bare before me. The thought of having 
such a similarly untamed site in close travel distance to the people of 
Winnipeg solidified my choice to use Assiniboine Forest as the first stage 
in the pilgrimage to the night sky.

However, unlike at Max Lake, the sky glow of the city was significantly 
affecting the ability to view the night sky. To gain a better understanding 
of the factors that contribute to the sky glow in Winnipeg, I chose to 
examine the sources of light pollution affecting Assiniboine Forest and 
Glenlea Observatory as well as to research ways to reduce the impact 
these light sources have on the night sky.

IMAGE 3.1.4 - THE LABELED, REFINED LIST OF POTENTIAL SITES.

34
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Using the same program to measure the night sky, Glenlea Observatory 
has a limiting magnitude index of 6.3NELM. However, the darkness of the 
night sky is not evenly distributed. There are a number of urban areas 
in the vicinity which cause a negative effect on the view of the night sky, 
in the northern hemisphere in particular, which completely block out the 
stars. 
 
The readings from both sites are cross referenced with charts found 
in the international web based community project “Globe at Night” 
(National Optical Astronomy Observatory NA), which gives examples of 
star visibility from 0.5 magnitude to 7.5 magnitude. Using these charts 
to cross reference the data collected, the limiting magnitude on clear 
nights at Assiniboine Forest and Glenlea Observatory are indeed 5.33 
and 6.3 respectively. These magnitudes were then recreated using the 
Stellarium computer program which produced the two images seen in 
the background of this page. These images are of the same sky but 
has a limiting magnitude difference of 1.03NELM. The change sees an 
exponential increase of visible stars in the night sky.

The purpose of defining NELM is to gain an understanding of how bright 
or dark the night sky is at the sites of the two stages in the pilgrimage 
(Assiniboine Forest and Glenlea Observatory). Once defined, an analysis 
of what contributes to the brightness of these skies will uncover the light 
pollution producing elements, which can then be addressed through light 
reduction strategy proposals.
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There are many elements to consider when measuring the visibility 
of stars in the night sky; light pollution, star brightness, star distance, 
time of year. All of this can be neatly packaged into what is called 
the “Limiting Magnitude” or NELM (Naked Eye Limiting Magnitude): the 
degree to which one can see the faintest stars with the naked eye. 
The limiting magnitude of a typical human eye is approximately 6.5 
magnitude, however, with good eye sight and the right environmental 
conditions, people are able to see up to 8.0 magnitude. Low magnitudes 
from 1.0 to 4.0 account for skies in bright light pollution areas such as 
cities and suburbs, while higher magnitudes of 4.1 to 6.5 account for dark 
skies in rural and wilderness areas. 
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3.2 stAr Visibility: limitinG 

Using the recording program “Dark Sky Meter” (Schmidt 2014), a smart 
phone application supported by the Dark Sky Association, multiple 
measurements were taken at Assiniboine Forest on August 27th, 2014 at 
11:08pm. Of the three measurements taken at my zenith (looking directly 
upwards), the average limiting magnitude value was 5.33NELM. This 
value shows a much higher limiting magnitude than the 4.0NELM that is 
suggested for inside a city. The protection Assiniboine Forest receives 
as a wildlife reserve keeps the impact of human interference to a 
minimum, which can be attributed to the absence of artificial light along 
the paths and parking lot. The forest’s location in a suburban section of 
the city as opposed to a highly lit industrial area, also plays a role in the 
level of light pollution affecting the site.

practicum sites’ nelm readings

mAGnitude And strAteGies to 
reduce liGHt Pollution
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Being inside a city, Assiniboine Forest cannot escape the constant 
sources of light pollution which brighten the night sky. A majority of 
these sources are the light standards that line the roads throughout 
Winnipeg, steadily shining their light on the city streets. Other major 
contributors are the light standards used in parking lots and lights 
pointed upwards to illuminate the facades of buildings. 

At Glenlea Observatory, sky glow from neighbouring urban centers 
in close proximity is the major factor in the limiting magnitude of the 
night sky, and none more so than the extreme sky glow radiating from 
Winnipeg in the north. Winnipeg (17km) and St. Adolphe (4.5km) interfere 
with the northern hemisphere, rendering it completely void of stars and 
replacing it with an orange hue which blankets the night sky. This sky 

glow produces enough light on the site to make out details on the two 
observation shacks. While vegetation can block out direct light trespass, 
blocking out sky glow can only be overcome with the use of filters on 
telescopes if observers hope to view the constellations to the North.

In response to these light sources, two strategies will be considered for 
both Winnipeg and the surrounding towns. The first strategy will look 
at methods employed by small settlements that are in close proximity 
to Dark Sky Preserves. The second strategy will look at the benefits 
and drawbacks of a light curfew, which would see every light source 
in an urban area turned off. The implications and plausibility of these 
two methods will be examined in hopes to find a strategy that can be 
reasonably carried out in Winnipeg and small Manitoban towns.

identifying sky glow contributors
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If St. Adolphe and neighbouring towns adopted light reducing strategies, 
not only would this benefit the residents of the town in being able to 
see a starry night sky, it would also create better conditions at Glenlea 
Observatory, affording a clearer view of the heavens. Precedence can 
be observed by looking at settlements in close proximity to Dark Sky 
Preserves and adopting their methods of light pollution mitigation.

Another strategy is to create a light curfew which asks residents to 
shut off all their outdoor lights and put blackout blinds on their windows. 
Additionally, all the street lights, parking lot lights, and building facade 
lights would be shut off. Residents would be encouraged to use red light 
flashlights while walking around town to preserve the dark adaptation 
in people’s eyes. This would create the ideal scenario for viewing the 
night sky, but is also the most extreme strategy. First, the benefits of this 
strategy will be examined, followed by the drawbacks. The conclusion 
will attempt to recreate the benefits of this strategy through more 
viable methods that can be easily adapted and approved with help from 
the precedence previously covered.

The impact of a town wide light curfew would see a significant increase 
in the ability to view the stars in the night sky. This is due to the removal 
of the largest light pollution factors - light trespass and glare, which 
reset any dark adaptation that occurs in the eyes of the viewer back 
to bright adaptation. Dark adaptation is very important for viewing 
the night sky as a person’s night vision is essential to see the dimmest 
stars available at any given site. This relates to the NELM value of a 
site as: the measurement of the dimmest stars visible to the naked eye. 
If the eye is interrupted by a light source while having achieved dark 
adaptation, the visibility of those dim stars becomes drastically reduced.

On February 19th 2014 at 1:40am, the Northern Lights danced above St. 
Adolphe from the western hemisphere to the eastern hemisphere. The 
river of light looked so close that it could have swept up the town in its 
current. On a night like that, a light curfew would have been an amazing 
experience; to have the entire town lit up by a dancing ribbon of blue 
and green light.

Another benefit of a light curfew implemented in all the small towns 
throughout Manitoba would be an overall increase in quality of the night 
sky’s darkness. While this is an obvious by-product of a strategy such as 
this, the increase in quality of the prairie night sky is worth mentioning 
because of what that means for people who are not actively out to view 
the stars. With no light escaping the small urban towns, it is more likely 
that people would notice the stars by simply driving down a highway at 
night or taking a late evening stroll. This would serve to spark interest 
in further exploring the night sky and bring more people to sites such as 
Assiniboine Forest and Glenlea Observatory.

dark sky friendly towns
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looking to dark sky presearves for guidance

light curfew: turning off the lights

One such strategy encompasses the municipalities surrounding the 
observatory at Mount Mégantic near Sherbrooke, Quebec. To preserve 
the night sky, $2 million dollars were spent to replace 3,300 light fixtures 
in the 17 municipalities surrounding the region with full cut-off fixtures 
that direct light straight downwards and only illuminate the spaces they 
were designed to light (such as streets or sidewalks) (Boucher et al. NA). 
The results of this strategy saw a decrease of light pollution by 35% and 
the money saved on electricity equaled approximately $200,000 per year, 
which covered the cost of the transition after ten years (Boucher et al. 
NA).

Another precedent of light mitigation strategy is the town of Jasper in 
Alberta’s Jasper National Park. Jasper is located in the second darkest 
Dark Sky Reserve in the world and has implemented a number of 
lighting strategies to reduce light pollution escaping into the sky. In their 
strategy, they encourage “using shielded lights that point downward, 
adding timers or motion sensors when appropriate, and using the right 
amount of light to illuminate an area” (Gruys 2011). The street lights, along 
with property lights, are calculated to shine light only where it is needed, 
thereby reducing excess light produced that reflects off the ground and 
other objects into the night sky.  

When considering these strategies for St. Adolphe and the surrounding 
towns, the cost of transition to the suggested light mitigation methods 
would be less expensive than what was implemented in the municipalities 
surrounding Mount Mégantic, due to the smaller amount of fixtures that 
would need to be changed. An additional benefit for St. Adolphe and 
other towns, is that they may experience reduced electrical expenses.
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In making multiple changes to the existing infrastructure to achieve a 
feasible light mitigation strategy, or with a light curfew turning off all 
public lighting to create the ideal star viewing conditions; there are a 
number of concerns both strategies would face. Issues with the cost of 
implementation, public safety, and worries of increased criminal activity 
would arise in anxious citizens.

To address the cost of implementing new bulbs and fixtures for the 
street light standards, there are two resources within a mixed strategy 
that can account for this money spent. As previously mentioned, 
converting to these night sky friendly standards could open a discussion 
with Manitoba Hydro in reducing the rate these towns pay for their 
electricity. Additionally, if a light curfew was only implemented for certain 
times of the year corresponding to special celestial events, it would 
save the residents of these towns a small portion on their electricity bill. 
The degree to how much is saved would correlate to how often a light 
curfew is implemented. The implementation of periodic light curfews can 
also be used in the negotiations of how much the Manitoban towns pay 
for their electricity.

Issues of public safety are likely to be a major concern with turning 
off the lights in a town. Pedestrians near or on roads with vehicles, or 
dark corners conducive to crime, are included in some examples of 
concerns with a light curfew strategy. To address these issues, the full 
light curfew strategy would need to be modified and blended with the 
strategy which replaces light standards with night friendly fixtures. By 
utilizing a night friendly fixture and bulb replacement method, enough 
light would be available to illuminate public spaces, while using bulbs that 
place the least amount of stress on a person’s dark adaptation. Turning 
off building facade lights and equipping parking lots with motion sensors 
would also be implemented in this strategy.

A major concern with a light curfew would also be the potential of an 
increase of crime due to the absence of lights inside and outside of 
commercial establishments. An installation of motion sensors set to 
trigger the lights when people are present, would serve as a warning 
to the intruders as well as a signal to people nearby who would notice 
the break-in. This would be additionally effective if coupled with an 
alarm system that also triggers at the same time as the lights. Due to 
the expectation that no one should be inside businesses during the late 
hours of the night, and the extra sensitivity to noticing light when there 
should be none, criminals would be hard pressed to commit any acts 
without being noticed.

A light pollution mitigation strategy that changes the existing light 
standards, uses a semi light curfew, and takes the above solutions into 
consideration would become a plausible strategy small Manitoban towns 
could execute. But what if this was applied on a greater scale? What 
if Winnipeg itself implemented a mixture of night sky friendly street 
standards and/or a light curfew?

reservations and solutions
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Under ideal conditions, the best strategy to reduce light pollution would 
simply be to turn off the lights. We do it in our homes when we are not 
in a room, so why shouldn’t we do the same in a larger context? Would 
it not be a simple action to turn off the street lights for a few hours 
once a week, or even just a few times a year during notable celestial 
events? Could parking lots not turn off their glaring light posts when the 
last employee is going home for the evening? Do building facades truly 
need to be lit up in the middle of the night, casting light directly into the 
atmosphere? Light is used throughout every city and town in the world; 
it has become commonplace to accept its presence. 
 
The difference between shutting the lights off at home and turning lights 
off in the city raises a major concern: safety. But just how dangerous 

would it be if the city were to turn its lights off? There are a few cases 
of large cities experiencing blackouts, creating darkened cities, as 
what happened in 2003 along the North-East of the United States and in 
Ontario. After this blackout, The New York Times interviewed the police 
commissioner Raymond Kelly in New York who commented that the 
police made 850 arrests that night with 250 attributed to the blackout in 
particular.  However, he also mentioned that the average arrests on a 
normal night were 950 which was backed by Mayor Michael Bloomberg 
who was quoted saying “There has been no spike in criminal activity. In 
fact, arrests and reported crime have been less than you would expect 
for a summer day” (Rashbaum 2003).

It is important to keep in mind that during these blackouts, electrical 
services were unavailable as opposed to a proposed light curfew 
which would simply turn off the lights and keep security systems 
on. Additionally, with a blackout, there is no warning and no time to 
prepare a criminal act. This is not the case with dedicated nights 
throughout the year with planned light curfews, and therefore it can 
be assumed the number of criminal acts would increase due to the 
abundance of time given for planning. As a result, light curfews would 
not be a recommended strategy for cities such as Winnipeg due to 
the potential increase in organized criminal activity. As an alternative, 
there is precedence of cities in the United States that have turned off 
or removed selected street light standards in an effort to save the city 
money. This has the same effect as a partial light curfew and can be 
coupled with a strategy to replace the street light standards with night 
friendly fixtures and bulbs.

Achieving a level of complete darkness in a city by cutting off all 
electricity is illogical and impractical. The more likely scenario would 
see a strategy that turns off selected street light standards under 
controlled conditions. Two cities that employed these methods to 
reduce their electrical costs and save money to recover from a 
financial deficit were Colorado Springs, Colorado and Highland Park, 
Michigan. In 2009, the Colorado Springs project consisted of a 10 week 
strategy to turn off 42% of its 24,000 street light standards which 
included lights from parking lots and building lights. At the end of the 
strategy’s implementation, the city had temporarily turned off a total 
of approximately 8,000 street lights for over a year and saved the 
residence of Colorado Springs approximately 1.2 million dollars between 
February 1st, 2010 and December 10th, 2012 (City of Colorado Springs 2012).

Highland Park, Michigan also executed a similar strategy in 2011 that not 
only turned off 2,300 of their 14,000 lights, but also removed them (Davey 
2011).  This was due to a declining population and a growing utilities debt. 
However, this raised issues with the public regarding safety. This would 
be a concern if a similar strategy was implemented as a light pollution 
mitigation technique. In response to this, it would be proposed that 
roads can reduce the number of lights kept on during the night, but an 
application for concerned citizens would be available to request that 
their street lights would remain on during these hours without penalty. 
However, the design of the fixtures on Winnipeg’s street light standards 
and the bulbs that are used cause a detrimental effect on the visibility 
of the night sky. A further exploration into Winnipeg’s biggest sky glow 
contributor, the street light standards, will be examined in greater detail 
to create a refined strategy Winnipeg could implement to reduce its sky 
glow.

making a city dark sky friendly
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While there are multiple types of light pollution, “sky glow” is the 
phenomenon that most directly affects our view of the stars. In further 
exploration of Winnipeg’s light pollution, an analysis of Winnipeg’s street 
lights will help refine a strategy to reduce this star-blocking effect. 
The following is a study of street lights in different parts of Winnipeg: 
residential roads, high traffic roads, and parking lots and will examine 
the history of luminaires and their evolution over time to understand 
how we have come to the light standards we use today. It will then 
examine the different types of street lights used, and how they are 
deployed in different areas of Winnipeg and conclude with a proposal 
for the improvement of street lights for better light management, 
leading to more accurately lit spaces and a reduction in excess light 
contributing to the light pollution of Winnipeg’s sky glow.

According to Manitoba Hydro’s history, Winnipeg’s electric street 
lamps saw their first introduction on March 3rd, 1873. The front of Davis 
House, a hotel on Main Street, was lit by an electric arc lamp to attract 
visitors who needed a place to rest for the night (Manitoba Hydro 
NA). Arc lamps function by passing an electrical charge through two 
carbon rods. An arc of electricity would appear in the spacing between 
the rods creating light and giving inspiration for the name of the light 
source. Improvements were made to the arc lamp over time which 
included encasing the carbon rod and arc in glass to reduce the amount 
of oxygen in the air and prevent the rods from burning as quickly. A 
mercury coating on the inside of the glass also helped to produce a 
higher quality of light at a better efficiency, though it did not become a 
widely used method due to a greenish light by-product of the mercury 
coating (Whelan 2010). Arc lamps were short lived and by the end of the 
19th century they began to be replaced by the incandescent bulb which 
provided a more stable source of light.

IMAGE 3.3.1 - ELECTRICAL ARC LAMP.

arc lamp

3.3 winnipeg street light study: 
electric light history
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Incandescent luminaires function by passing an electrical charge 
through a metal wire called a fillament, heating it and causing it to 
glow. Durable filaments were made by using metals with a high melting 
point which allowed it to glow without destroying the material. Early 
filaments were created from platinum and iridium, the first of which was 
created by Humphry Davy in the early 1800’s who successfully passed 
an electrical charge through a platinum wire and had it produce light 
(Whelan 2010). However, the filament would cause burn marks to appear 
on the inside of the bulb due to the oxygen still inside the bulb once 
sealed. This lead to research and experimentation for the next 80 years 
before Thomas Edison developed a method to create fully vacuum 
sealed bulbs. He accomplished this by heating the bulb from the outside 
while using a Springle Pump (a machine that was used at that time to 
provide the best vacuum seal possible) and a bamboo filament (Whelan 
2010). Filaments then went through an evolutionary process resulting 
in the use of the metal tungsten. In 1908 (Whelan 2010) William Coolidge 
discovered a way to stretch out the tungsten metal enabling it to bend 
which significantly improved the metal’s durability. By winding it into a 
coil, it became the most preferred filament and was widely implemented 
as the method of choice from 1911 up to today (Whelan 2010).
However, “in an incandescent bulb most of the heat energy (90%) 
is emitted in the infrared spectrum which is just below visible light. 
This is also what makes the lamp inefficient” (Whelan 2010). Because 
of this energy loss, further research and experimentation led to the 
development of high intensity discharge lamps which include the High 
Pressure Sodium lamps used in the streetlights we see today in Winnipeg 
and many other cities around the world.

In 1995, Manitoba began what was called the Sentinel Lighting Conversion 
Program, as part of the POWER SMART initiative program (Manitoba 
Hydro NA). This saw the conversion of all the city’s street light bulbs 
to high pressure sodium (HPS) luminaires, “In four years, about 57,000 
street lights and 17,000 sentinel lights in the province were converted 
from mercury vapour lighting and incandescent lighting to the energy-
efficient High Pressure Sodium (HPS) lighting” (Manitoba Hydro NA). These 
luminaires continue to be used even today due to their bulb life of 24,000 
hours, and their efficiency to produce high levels of light in relation to 
the amount of energy they consume (Whelan 2013). However, they are 
not perfect. The light emitted from the HPS luminaries have a strong 
yellow/orange colour which makes colour recognition difficult under its 
light. This is unfavourable for drivers and pedestrians in the city, yet 
for star gazers, this light can be very easily negated with the proper 
lens filter which fits on a telescope. While this is a small relief for those 
with an interest in the stars, the luminaires create considerable light 
trespass. This is due to the size of the bulb and the ballast needed to 
make it work, resulting in difficulty directing the light. The extra light that 
shines down in areas that do not need to be lit illuminate more surfaces 
that reflect the light back up into the atmosphere and further increase 
the sky glow of the city. In an effort to correct this, as well as improve 
colour rendering at night, research has been directed towards using 
light emitting diodes (LEDs) as the next luminaire for street lights.

CHAPTER 3: LIGHT IN THE PRAIRIES - STREET LIGHT STUDY - HISTORY

IMAGE 3.3.2 - INCANDESCENT LAMP

IMAGE 3.3.3 - HIGH PRESSURE SODIUM LAMP

incandescent bulb
high intensity discharge lamps / high pressure 
sodium lamps
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While still a developing technology, LED street lights have begun to 
replace high pressure sodium luminaires throughout the world. These 
new street lights cast a white light down on surfaces which allow for 
significantly better colour recognition. This is beneficial for drivers to 
see more clearly when driving at night. The LED casings are also able 
to refine the beam of light exiting the fixture and direct the light to 
illuminate only the desired area (Kelion 2013). This refined beam reduces 
the amount of light reflected off ground surface materials, lessening the 
light’s contribution to sky glow light pollution.

This may seem like an ideal replacement for the orange coloured HPS 
light, however there are major concerns over the use of white light at 
night and its effects on humans and other night life. The human body 
creates melatonin to regulate the sleep cycle and tells the body when 
to go to sleep. White light from any source disrupts this production and 
forces the body to remain awake, reducing the amount of sleep and 
increasing the risk of cardiovascular disease and diabetes (Kruger, Elliot 
2009). If these lights were to be used throughout a city, the detrimental 
effects of this white light could affect an entire population. As a solution, 
the colour of the light can be changed to a warmer colour which would 
not have the same detrimental effects. This would also return the light 
to an orange hue and be filterable by star gazers through the telescope 
lenses previously mentioned, however, the cost to change the colour 
of the light is greater than using LED’s natural light. Therefore, careful 
consideration of cost and effectiveness should be considered before 
employing this light source on a large scale. 

The cost and effort of replacing all the HPS luminaires with LED 
luminaires is as daunting a task as it was in 1995 with the Sentinel Lighting 
Conversion Program (Manitoba Hydro NA). Manitoba Hydro, the current 
caretakers of Winnipeg’s lights, would be responsible for coordinating 
this effort to replace all the street light luminaires if the conversion was 
to take place. 

On September 3, 2002, the city of Winnipeg had the maintenance 
of city street lights transferred from Winnipeg Hydro to Manitoba 
Hydro (Manitoba Hydro NA). They are responsible for maintaining all 
street lights according to regulation code by supplying maintenance 
and constructing new light standards when necessary. The majority 
of street lights installed in the city are davit poles, single long metal 
posts that curves 90 degrees at the top with a light fixture at the end. 
The installation of these street lights are contracted out with specific 
guidelines outline by the city of Winnipeg in the 2012 Addendum 2, article 
E16 (City of Winnipeg 2012). Specifications of the light standards found 
in section E16.43.1 describe the height of the street lights to be either 
25 feet or 35 feet depending on whether the street is residential or 
high traffic roads like Pembina Highway or Main Street. The luminaires 
used are High Pressure Sodium bulbs which cast a yellow/orange light 
down onto the surface of its surrounding area (Manitoba Hydro NA). The 
spacing of each light standard varies depending on the composition 
of the road’s arteries such as other streets, entrances and exits into 
parking lots, and driveways. On average, high traffic street lights are 
between 70 to 75 meters apart, and approximately 55 meters apart in 
a zig-zag  pattern on residential streets. The fixtures used to house the 
HPS luminaires varies depending on the amount needed to light the area 
and how many street lights are allocated to that space.

IMAGE 3.3.4 - LIGHT EMITTING DIODES. ARRAY LAMP

IMAGE 3.3.4 - LIGHT EMITTING DIODES. SINGLE BULB.

light emitting diodes (led) luminaires winnipeg’s street lights

IMAGE 3.3.5 - DAVIT SHAPED LIGHT STANDARD WITH SEMI-CUTOFF OPTIC.
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IMAGE 3.3.6 - “WINNIPEG”. BY JORDAN MC.RAE. SHOWING KENNASTON BOULEVARD AND BISHOP GRANDIN BOULEVARD.

3.4 winnipeg street light study: 
      analysis of street and 
      parking lot lights
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The fourth, Non-Cutoff optic (image 3.3.10) does not block any of the 
luminaire’s light and is used generally for decorative purposes as they 
are the least efficient for lighting the ground area and cause the most 
light pollution.

There are four different classifications of light fixtures used for street 
lights defined by the Illuminating Engineering Society of North America: 
Semi-Cutoff, Cuttoff, Full Cutoff, and Noncutoff optics (Rea 2000). The 
classification of a fixture is defined by the amount of light that escapes 
into the atmosphere.

Semi-Cutoff optics (image 3.3.7) angle the light past 90 degrees to light 
larger areas and are most commonly used in lighting parking lots and 
high traffic roads. Light is sent into the atmosphere due to its angle, 
making them the biggest light pollution contributors of the widely used 
fixtures throughout the city. In addition to its contribution to sky glow, the 
direct light seen by drivers and pedestrians is defined as glare, another 
category of light pollution.

Full Cutoff optics (image 3.3.9) are light fixtures that focus the beam of 
light within 80 degrees and reduces any spillage so that no light is lost 
past 90 degrees. The luminaire is hidden inside the fixture and a flat lens 
is used to disperse the light. The pole and fixture must also be designed 
in such a way as to not allow light to reflect upwards of the design. 
These optics unfortunately reduce the area they can illuminate, leading 
to an increased amount of light standards needed to light the required 
area. One must struggle with the balance of light pollution and energy 
used to power the light standards to reach a resolution.

IMAGE 3.3.7 - SEMI-CUTOFF.
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IMAGE 3.3.8 - CUTOFF. IMAGE 3.3.9 - FULL CUTOFF. IMAGE 3.3.10 - GLOBE FIXTURE

Cutoff optics (image 3.3.8) were commonly used as the most efficient way 
to direct light downwards until the use of Full Cutoff optics. Cutoff optics 
have at most “25cd per 1000 lamp lumens at 90 degrees” (Rea 2000) but 
still spill some of its light into the sky. This translates into 2.5% (at the 
most) of the light produced by the luminaire spills into the atmosphere. 
Fixtures which send 2.5% or lower of its light into the atmosphere may 
be classified as a Cutoff optic.

street light fixtures

CHAPTER 3: LIGHT IN THE PRAIRIES - STREET LIGHT STUDY - ANALYSIS



5756

In Col. Chris Hadfield’s photograph “Winnipeg in the Night”, some of the 
most brightly lit spaces were the major streets that ran through the city, 
including the Trans-Canada Highway, Pembina Highway, Main Street, and 
Mc Phillips Street. Along Pembina Highway stand thirty-five foot tall street 
lights with semi cut-off optics and high pressure sodium luminaires. 
Each street light is spaced between 70 and 75 meters apart from one 
another, depending on the configuration of entrances and exits from 
parking lots, other streets, and driveways. They are in a double sided 
formation, lining each side of the street with a constant golden glow in 
the night. Due to their height and angle of the fixture, the beam of light 
is directed over a large area, however, this causes light trespass and 
glare, and because the street standard illuminates more than just the 
road, each of the objects the light touches reflects light back into the 
atmosphere leading to an increase in sky glow.

IMAGE 3.3.11 - STREET LIGHT AT PEMBINA AND KILLARNEY. SEMI-CUTOFF OPTIC. IMAGE 3.3.12 - STREET LIGHT AT PEMBINA AND THATCHER. SEMI-CUTOFF OPTIC.

I traveled through the residential roads of Winnipeg to catalogue the 
street lights used in these areas. All the street lights have slightly 
angled, semi cut-off optics with high pressure sodium bulbs and an 
overall shape composition referred to as a “snake head”. The fixtures 
use two types of glass plates. One type uses a bulbous dome to disperse 
the light (seen in image 3.3.13) which is classified as semi cutoff optics due 
to the amount of light that escapes into the atmosphere. This occurs 
because the dome protrudes out of the fixture and reflects some of the 
light upwards into the sky. The other type has a flat glass plate and is 
pointed directly downwards, classifying them as a full cutoff optic (seen 
in image 3.3.14). The height of each street light was a standard 7.6 meters 
and each of the street lights were separated by 55 meters, switching 
which side of the street they were on in a zig zag formation.

IMAGE 3.3.13 -  STREET LIGHT ON BAYLOR AVE. SEMI-CUTOFF OPTIC. IMAGE 3.3.14 - STREET LIGHT ON KILLARNEY AVE. FULL CUTOFF OPTIC.

high traffic roads residential roads
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With the exception of Portage and Main (which fits into the previous High 
Traffic Roads section), the primary factor these nodes have in common is 
the ground surface and the way it is illuminated at night. All six locations 
have heavily paved surfaces with concrete or aged asphalt that has 
turned light gray, and are lit by numerous light standards for use by the 
public. These nodes are prime examples where light management has 
room for improvement and are good starting points for action to reduce 
Winnipeg’s light pollution.

Parking lots are a major contributor of light pollution as large light 
standards are used to illuminate the selected area. These lights are on 
throughout the night, even when the stores are closed, not only spilling 
excess light into the atmosphere, but also into its surrounding areas. 
One such parking lot is Fort Richmond Plaza, a large asphalt paved 
surface that sits empty for the majority of the area as many of the 
stores in that mall are currently closed. Even so, the lights remain on and 
creates light trespass which spills into the residential area along Baylor 
Avenue and creates sky pollution due to the angle of the fixtures and the 
reflectance of the light gray asphalt surface.

There are six major nodes of light seen from Col. Chris Hadfield’s photograph: 
(image 3.3.15 to 3.3.21)

1. The University of Manitoba
2. South Kenaston Shopping Center
3. Portage and Main Intersection
4. Winnipeg James Armstrong Richardson Airport
5. Regent Avenue: Kildonan Place Shopping Center / Club Regent Casino 
6. West Kildonan Shopping Center / Seven Oaks General Hospital

2

34

6

1

5 1

2

3

4

5

6
IMAGE 3.3.15 - MAP SHOWING THE SIX BRIGHTEST PLACES IN WININIEG. IMAGE 3.3.16 - UNIVERSITY OF MANITOBA. IMAGE 3.3.18 - PORTAGE AND MAIN INTERSECTION. IMAGE 3.3.20 - REGENT AVE: KILDONAN PLACE SHOPPING CENTER / CLUB REGENT CASINO.

IMAGE 3.3.17 - SOUTH KENNASTON AND WAVERLY AUTO PARK. IMAGE 3.3.19 - WINNIPEG JAMES ARMSTRONG RICHARDSON AIRPORT. IMAGE 3.3.21 - WEST KILDONAN SHOPPING CENTER / SEVEN OAKS GENERAL HOSPITAL.

parking lots
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IMAGE 3.3.23 - SAFEWAY PARKING LOT OFF PEMBINA HIGHWAY. SEMI-CUTTOFF OPTIC.IMAGE 3.3.22 - FORT RICHMOND PLAZA PARKING LOT OFF PEMBINA HIGHWAY.
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With an understanding of the street lights used throughout Winnipeg, I 
can confidently propose a strategy to reduce the light pollution Winnipeg 
creates with its current configuration of lighting in the public realm. 
The first phase is to change the high pressure sodium luminaires to 
LED luminaires that are colour-corrected to cast a warm light. This will 
reduce the amount of power needed to light the streets and leads up 
to the second phase which is to: change all semi cutoff optics to full 
cutoff optics. This will require an increased amount of lights to illuminate 
public areas, but will also allow for better light direction and reduce 
reflectance from the surface materials. 

The final phase would see asphalt replacing cement for all parking lot 
surfaces which would significantly reduce the amount of light reflected 
up into the atmosphere and greatly reduce Winnipeg’s sky glow light 
pollution. For parking lots that are already asphalt, yet still produce 
light pollution from its reflectance, light standards would be set at 
lower heights and the planting of trees and grass would be introduced 
to reduce the amount of surface area that reflects light and to block 
out the light that is reflected. In the second edition of “The Landscape 
Lighting Book” by Janet Moyer, a chart can be found that shows the 
percentage of light that will reflect off of common outdoor materials. 
The highest reflectance is fresh snow (74%) and the lowest is dark green 
grass (6%). As shown in Moyer’s text, asphalt has a reflectance of 7% 
while cement has a reflectance of 27% (Moyer 1992). This supports the 
proposal of using asphalt as the main surface material and integrating 
more vegetation to mitigate the effects of light trespass from current 
undirected street lights and highly illuminated parking lots.

If all of these proposals were accomplished, Winnipeg would see a major 
reduction in its sky glow and an increase in aesthetic design for parking 
lots that occupy large quantities of space. It would also see a reduction 
over time in the amount of money spent on lighting the city streets due 
to the change from HPS luminaires to LED luminaires. The benefits for 
reducing light pollution would allow us to once again see more stars 
in the sky inside the city and remind us of the pleasure and wonder of 
looking up at a starry night sky.

proposal for improvement
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TO GAZE UPON THE STARS
Col. Chris Hadfield’s photograph helped me find a site in Assiniboine 
forest; the Royal Astronomical Society of Canada helped me find a site 
in Glenlea Observatory; it was my turn to examine these two sites with 
the eye of a Landscape Architect to understand the design parameters. 
Paraphrasing Dr. Alan Tate, professor at the University of Manitoba, 
“There are no such things as problems, only opportunities for design”. 
I have followed those words ever since first hearing them and look 
at each new site with an eye of curiosity for what the composition 
affords. 

The following chapter will feature the research and studies I have 
conducted to better understand the make-up of Assiniboine Forest 
and Glenlea Observatory. The first section will show the context of the 
two sites in relation to their surroundings and to each another. This will 
be followed by explorations including visual light pollution, vegetation, 
topography, water drainage, and site photographs I have taken over the 
course of this Practicum. 

64
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The site chosen in Assiniboine Forest as the first stage of the pilgrimage 
is the observation hill which looks out onto the Eve Werier Memorial 
Pond. The dense forest surrounds the hill from three sides that block out 
any light trespass filtering in from these three directions (though there 
is very little). To the East is the Eve Werier Memorial Pond which, at night, 
turns into a reflection pool; mirroring the light of the stars in the night 
sky. 

The site chosen as the second stage of the pilgrimage is located at 
Glenlea Observatory which encompasses the elevated hill, the two 
observatories, the immediate surrounding field to the north and west, 
and the forest to the north-east. Due to current etiquette of blocking 
the headlights of your vehicle when entering the site, and to induce night 
vision before entering the site, Glenlea Research Station is proposed to 
be the new parking space for vehicles and a transition walkway between 
the two sites through the riparian forest.

Glenlea Observatory was chosen due to its proximity to the city as 
an established observatory. The minimal infrastructure affords large 
changes in the topography which is necessary to compensate for the 
flood waters that have recently invaded the existing buildings on the 
site.

first stage of the pilgrimage: assiniboine forest

second stage of the pilgrimage: glenlea observatory

kenaston blvd

IMAGE 4.1 - PRACTICUM CONTEXT MAP

IMAGE 4.2 - ASSINIBOINE FOREST CONTEXT

IMAGE 4.3 - GLENLEA OBSERVATORY CONTEXT

IMAGE 4.4 - FIRST STAGE OF THE PILGRIMAGE: ASSINIBOINE FOREST

IMAGE 4.5 - SECOND STAGE OF THE PILGRIMAGE: GLENLEA OBSERVATORY
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On a cold fall night, I made my way to Assiniboine Forest for the first 
time to examine if the research I had done was accurate in suggesting 
that the forest was one of the darkest places in Winnipeg. The leaves 
had not fallen off the trees yet, making Sagimay Trail very dark. I held 
out the light on my phone to illuminate the path as I walked to the Eve 
Weier Memorial Pond, passing a father and son out for a night jog along 
the way. When I crossed the prairie field south of the parking lot, I could 
already see a healthy number of stars in the sky. The Big Dipper and 
Orion’s Belt hung prominently in the sky and I was excited to see that my 
research may have been correct! A few lights from the residential area 
to the west were still visible from the field, so I pressed onwards towards 
the Memorial Pond’s observation hill. 

Breaking through the forest onto the observation hill, the trees parted 
and the stars were clearly sprawled across the sky! The site was 
perfect. I felt a jolt of happiness knowing that all the research I had 
done to find this condition had succeeded. Climbing to the top of the hill, 
I sat on the ledge of a retaining wall and took in the night sky. Indeed the 
stars were much more visible than anywhere else I had been in the city, 
however, the visibility of the stars were not evenly distributed across 
the dark night sky. 

To the north-east, light pollution from Winnipeg’s city center distorted 
the observation of the stars and reduced the number seen in that 
hemisphere. The forest tree tops also blocked my view to the western 
hemisphere rendering all stars in that direction out of view. I pulled out 
my sketch book and made a quick diagram of star visibility from the top 
of the observation hill. Despite these two obstacles, the view of the night 
sky was still a sight to behold. The southern hemisphere glimmered with 
countless stars in the night sky (as the city had not expanded in that 
direction) and the portion of the western hemisphere which was not 
covered by trees shone with a bountiful sky full of stars. The best view 
however, was my zenith, when I looked straight up into the sky. With the 
least amount of atmosphere to distort the light from the distant stars, 
my zenith view provided a generous view of the stars that cold, fall 
night.

CHAPTER 4: SITE ANALYSIS - ASSINIBOINE FOREST
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The charcoal map of Assiniboine Forest and its context focuses on 
the tree cover pattern of the urban environment surrounding the site. 
There is a distinct increase in tree cover along the residential roads 
perpendicular to Eldridge Avenue opposed to the sparsity of vegetation 
in the east. This is consistent with the amount of sky glow produced by 
the city’s street lights with the least light coming from the dense urban 
forest to the west and more light coming from the sparsely vegetated  
area to the east.
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IMAGE 4.8 - MACRO SITE ANALYSIS
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4.4 ecosystems And netWorks
Assiniboine Forest facilitates the conditions needed to support a 
thriving biodiversity for flora and fauna inside a busy urban city. The 
area of interest is the observation hill which looks out onto the Eve 
Werier Memorial Pond. This site is of unique interest as it contains a 
convergence of all the different ecosystems within the forest: the forest, 
the tallgrass prairie, and the wetlands. The observation hill provides 
an excellent view of the wetland to the east and is framed by the 
dense forest. A tall grass prairie ecosystem has made its home on the 
observation hill which creates a home for many insects and provides 
food for small forest creatures such as squirrels and chipmunks.

Networked throughout the forest is a hierarchy of walking trails 
designed for public use. Sagimay Trail is an asphalt paved path which 
leads from the only parking lot in the forest, through the tallgrass prairie 

field, and loops back at the observation hill. Even in times of heavy rain 
or spring flooding, Sagimay Trail remains dry as a clear and safe path 
through the forest. This is the intended route for people to reach the 
design site at the observation hill.

Preston Trail has a limestone surface and is the longest trail in the 
forest. There are multiple entrances to Preston Trail along Grant Avenue 
and Shaftesbury Boulevard which allow easy access into the forest. It 
also connects to the Trans Canada Trail which runs along the south of 
the forest.

Interwoven throughout the rest of the forest are smaller woodchip 
paths that can be traversed on foot. The “Charleswood Rotary Club 
and Friends of the Harte Trail” are responsible for hiring people to fill 
positions in the “Urban Green Team” which is in charge of maintaining 
Assiniboine Forest as shown in their 2014 job description form (Ferrand 
2014). Among the duties listed of the Urban Green Team, they: 
•   Assist with the planting of native trees and shrubs
•   Perform trail building and maintenance
•   Remove invasive species and debris 
•   Conduct interpretive tours and environmental education programs
•   and other duties as required

Cooperation with the Urban Green Team will be essential in the 
maintenance of the site design at the observation hill. By coordinating 
their efforts with the site’s maintenance, there will be no need to build a 
team or hire an outside source. The qualifications in the job description 
also states that “first consideration will be given to those applicants who 
are pursuing a career or education related to the environment”. This 
creates the assumption that the people on the team will have knowledge 
and consideration for the environment in the delicacies of performing 
proper maintenance without harming the surroundings.

Open prairie Field

Vegetated Wetland

Open Water Wetland

IMAGE 4.9 - ASSINIBOINE FOREST NETWORKS AND SELECTED SITE ECOSYSTEMS
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4.5 History oF Assiniboine Forest
When looking at a map of Assiniboine Forest’s paths, parts of the 
network seem unusually linear for walking and biking trails. A look into 
the history of the forest quickly explains the story of how not only the 
paths, but the forest itself came to be.

In the early 1900’s, before the city of Winnipeg had grown to encompass 
the surrounding settlements, the area of what is now Assiniboine Forest 
belonged to the town of Tuxedo. In the year 1920, the forest had been 
chosen for subdivision and early construction had begun with clearing 
trees for the roads. However, according to the history given on the 
official City of Winnipeg website (City of Winnipeg 2013),  the crash of 
the stock market in 1929 caused any further development of the forest 
to come to a halt. The cuts that had been carved in the forest would 

eventually be transformed into part of the trail network we see today. 
From the ground, a stretch of the Preston Trail going from East to West 
in the upper half of the forest, very clearly shows the cutting that took 
place almost one hundred years ago.

After the forest’s development was discontinued, it was used as a 
place for recreation and, in some places, as a landfill. In the 1960’s, 
Winnipeg Councilor Bernie R Wolfe took interest in the forest as a local 
resident in the area and began a campaign to protect the forest and 
the ecosystem that had taken hold (City of Winnipeg 2013). Even though 
“the Town of Tuxedo was not interested in this idea, it joined the City of 
Winnipeg in 1971, making the possibility of preserving the forest more 
likely” (City of Winnipeg 2013). Even after the merge, Wolfe continued to 
battle the residents of Tuxedo who wanted to restart the development 
of the forest. His resolve was strong and in 1973, the campaign had finally 
succeeded and Assiniboine Forest was preserved as a municipal nature 
park.

Road Cuts from 1920

Sagimay Trail

Preston Trail

IMAGE 4.10 - REMNANT ROAD CUTS FROM THE 1920 SUBDIVISION PROJECT.
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4.6 micro site AnAlysis
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The observation hill is an artificial hill created as a vantage point to 
view the Eve Werier Memorial Pond parallel to the site. It is accessed 
by taking Sagimay Trail from the forest’s north-west parking lot along 
Grant Avenue. The hill is home to tallgrass prairie vegetation as well as a 
grove of Salix interior (Sandbar Willow) on the water’s edge. Embedded 
into the top of the hill is a small recessed path with wooded jog retaining 
wall and a plaque with a brief description of the Memorial Pond’s 
benefactor. This recess acts as the site’s current focal point as a place 
to stop and take in the nature. 

The observation hill as a whole acts as a datum in other parts of the 
forest as it can be identified while traversing the woodchip path which 
outlines the wetland.

IMAGE 4.11 - EXISTING CONDITIONS OF THE FIRST PILGRIMAGE STAGE, THE OBSERVATION HILL.
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4.7 existinG toPoGrAPHy
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The topography creates steep inclines as you climb up the hill from the 
south. The slope of the hill is slightly past the point of comfort to walk 
freely along the sides. The trail follows a gentler slop on the north-west 
side of the hill which loops around and reconnects to the Sagimay Trail. 
The hill drains water off the site back into the forest and into the pond. 
In the forest, a shallow pool of water can be seen after heavy rain fall 
surrounding the trees in close proximity to the site. Sagimay Trail is 
elevated high enough to avoid being submerged in water before the 
forest floor is covered.

IMAGE 4.12 - EXISTING TOPOGRAPHY
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4.8 Visible liGHt Pollution mAP
The Visible Light Pollution Map in image 4.13 portrays the sky glow 
affecting the visibility of stars in the night sky. The closer and heavier 
the shaded space is to the centre point, the stronger the influence of sky 
glow in that hemisphere. In this diagram, sky glow is thickest in the north-
eastern hemisphere due to the majority of the city lying in that direction. 
Among the agents causing sky glow are street lights and a large amount 
of paved surface which reflected the light into the atmosphere such as 
the network of roads and patchwork of parking lots. The city’s center 
(Portage Ave and Main St. as well as the surrounding streets) is the 
brightest spot in Winnipeg and is in the direction of the highest sky glow 
reading.

Another heavy sky glow zone is located along Kenaston Boulevard in the 
large strip mall that occupies the south end of that street (this is noted 
in the Winnipeg Street Lights study on page 52). Light from that section 
of the city hinders the view of the night sky, but not as heavily as the 
north-eastern section of the sky.

IMAGE 4.13 - SKY GLOW SURROUNDING THE FIRST STAGE OF THE PILGRIMAGE.
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4.9 Assiniboine Forest site PHotoGrAPHs

IMAGE 4.14 - [PHOTOGRAPH] SAGIMAY TRAIL HEADING TOWARDS THE FIRST STAGE OF THE PILGRIMAGE AT THE OBSERVATION HILL.
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IMAGE 4.15 - ENTRANCE TO SAGIMAY TRAIL IN ASSINIBOINE FOREST IMAGE 4.16 - [PHOTOGRAPH] FOREST PATH TO THE OBSERVATION HILL.

7
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IMAGE 4.17 - [PHOTOGRAPH] EVE WERIER MEMORIAL POND.

88
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On July 12th, 2013, shortly after I had introduced myself to the members 
of the Royal Astronomical Society of Canada, I ventured to the site in 
question and explored Glenlea Observatory. My first visit was during the 
day and I mistakenly went to the Glenlea Research Station believing it 
was the observatory. After exploring the research facility and failing to 
find the observatory, I explored a little further from the site and found 
Glenlea Observatory down a long gravel road parallel to the research 
station. 

The site was composed of two built observatories which sat on an 
elevated landscape that sloped down towards a riparian forest. To the 
east was a field of Manitoba tallgrass prairie and to the north sat the 
abandoned building of the Avian Research Facility. Built structures on 

the sit were sparse save for two buildings and a cement pad used as 
a level surface for mounting telescopes. Electrical outlets were also on 
site which afforded the practicum’s design to take advantage of the pre-
existing infrastructure for electricity. With a good first impression of the 
site, I decided to come back later that night to observe the condition of 
the night sky. 

When I pulled up that night, the stars shone brightly in the night sky. 
Though slightly faint, the Milky Way was visible in the void above and 
spanned the length of my view from the north-east hemisphere to the 
south-east hemisphere. The sky glow of Winnipeg was unfortunately a 
factor. A great number of stars were lost to the light pollution caused by 

the glow of the city and made viewing stars in the northern hemisphere 
impossible without the aid of telescope lens filters. The southern 
hemisphere however was as a hoard of treasure against the backdrop 
of infinite space.

4.10 First imPressions

CHAPTER 4: SITE ANALYSIS - GLENLEA OBSERVATORY

glenlea observatory site analysis

90



9393

Red River

Residential 

Glenlea Agriculture 
Research Station

To Winnipeg

Parking Lot

to Highway 
75

to HiGHWAy 75

Proposed
Transition 
Pathway

N N

Glenlea Observatory

to Highway 
75

IMAGE 4.18 - GLENLEA OBSERVATORY CONTEXT.
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IMAGE 4.19 - SECOND STAGE OF THE PILGRIMAGE  ROUTE TO GLENLEA OBSERVATORY.
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This map shows a macro view of the area surrounding Glenlea 
Observatory. The Red River lies in the center of the map and is lined 
with a riparian forest on both sides of its banks. The small channel which 
connects to the Red River in the south portion of the map displays the 
remnants of the river’s old route through the prairies which has been 
cut off over the course of time. Following the channel reveals oxbows 
which now contain quiet still bodies of water surrounded by riparian 
forest; creating a serene juxtaposition to the otherwise repetitive 
prairie landscape.

To the east is a small stream which serves as a drainage system for 
the surrounding farm lands. Man-made drainage filters the water 
from the farmers’ fields into this waterway which flows into the Seine 
River Diversion to the north, and ultimately drains into the Red River. 
A younger, less dense riparian forest has formed around this channel 
which is home to fauna and waterfowl during the warm summer months. 
As the winter takes hold of this channel, the water freezes and becomes 
a beautiful winter scene, ripe for exploring as a trail for snowmobilers 
and hikers.

4.11 mAcro site AnAlysis

IMAGE 4.20 - MACRO SITE ANALYSIS

st. AdolPHe

GlenleA 
reseArcH 
stAtion

GlenleA 
obserVAtory

GlenleA

Red River

Hi
G

HW
Ay

 7
5

Pr
o

V
in

c
iA

l 
rd

. 2
00

CHAPTER 4: SITE ANALYSIS - GLENLEA OBSERVATORY



9796

10m

Glenlea Observatory

Transition 
Pathway

Red 
River

4.12 micro site AnAlysis

IMAGE 4.21 - SELECTED SITE ANALYSIS

Glenlea Observatory is accessed by a gravel road that fades into a 
grassy patch at the far end of the site. An abandoned building, the Avian 
Research Station, sits directly north of the site and is slightly hidden by 
the riparian forest that runs along the Red River to the east. Between 
the observatory and the Red River is a tall grass prairie with the 
terminating point of the adjacent farm field’s drainage system which has 
created a deep canyon in the landscape.
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IMAGE 4.22 - EXISTING TOPOGRAPHY
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The canyon created by years of site drainage through the riparian 
forest and the prairie field are prominently shown in the existing 
topography draining into the Red River. The soil erosion that created 
this canyon over time is not only formed by rain waters, but also 
by the yearly spring floods. Flooding is a major concern for Glenlea 
Observatory. In 2012, the flood waters had risen so high that the two 
existing observatories had flooded by approximately one meter. 
 
Another issue with the existing topography is poor drainage. During 
the summer, the site is often left with pockets of standing water which 
contributes to an increase in mosquitoes. The site design for Glenlea 
Observatory will address both the flooding and standing water issue of 
the current topography.
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While Glenlea Observatory sits well outside Winnipeg city limits, the sky 
glow coming from the city still has a large impact on the visibility of the 
site’s northern hemisphere. Some sky glow also reduces star visibility in 
the east which comes from St. Adolphe, Niverville, and Steinbach.

IMAGE 4.23 - SKY GLOW SURROUNDING THE SECOND STAGE OF THE PILGRIMAGE, GLENLEA OBSERVATORY.

4.14 visible light pollution map
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4.15 GlenleA obserVAtory site PHotoGrAPHs

IMAGE 4.24 - [PHOTOGRAPH] TALL GRASS PRAIRIE LOOKING TOWARDS THE RED RIVER.
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IMAGE 4.25 - [PHOTOGRAPH] CURRENT ENTRANCE TO GLENLEA OBSERVATORY. IMAGE 4.29 - [PHOTOGRAPH] RESIDENTIAL DIKE AND PROPOSED SPACE FOR THE TRANSITION PATHWAY CONNECTING GLENLEA RESEARCH STATION AND GLENLEA OBSERVATORY.IMAGE 4.27 - [PHOTOGRAPH] UNIVERSITY OF MANITOBA’S OBSERVATORY.

IMAGE 4.26 - [PHOTOGRAPH] VIEW INTO THE RIPARIAN FOREST TO THE EAST. IMAGE 4.28 - [PHOTOGRAPH] ROYAL ASTRONOMICAL SOCIETY OF CANADA OBSERVATORY.
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IMAGE 4.30 + 4.31 - [PHOTOGRAPH] CANYON CREATED BY EROSION IN THE RIPARIAN FOREST IN SUMMER AND SPRING. IMAGE 4.32 + 4.33 - [PHOTOGRAPH] RIPARIAN FOREST CANYON'S CONNECTION TO THE RED RIVER IN SUMMER AND SPRING.
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THE GATEWAY

108

CHAPTER 5

First stAGe oF tHe PilGrimAGe: desiGn



111110

The concept of Assiniboine Forest is that of a starting point to the 
pilgrimage. The topography of the site affords a bold movement in the 
landscape which comes in the form of cutting through the hill, creating 
a corridor that symbolically acts as a gateway to the universe. This 
corridor marks the beginning of one’s pilgrimage to the night sky and 
serves to direct people’s sight to the darkest part of the sky (shown in 
image 4.13) by restricting the view to only the south-west as people enter 
from the north. The topography’s elevation also allows the corridor to 
remain dry in the spring as the snow melts and raises the water level.
 
As the concept evolved to using lumber posts, the theme of boat 
construction began to apply itself on the design as a metaphorical ship 
that will carry the explorers into the sea of the cosmos.

IMAGE 5.1 - CONCEPT 1 - STAR WALL. IMAGE 5.2 - CONCEPT 3 - STAR WALL. IMAGE 5.3 - CONCEPT 4 - LUMBER POSTS.

IMAGE 5.5 - CONCEPT 9 - THE GATEWAY.

IMAGE 5.4 - CONCEPT 6 - GATEWAY.

CHAPTER 5: THE GATEWAY

5.1 design process
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Upon entering the Forest at the north-west parking lot, travellers follow 
the Sagimay Trail to the Eve Weier Memorial Pond; the location of The 
Gateway practicum site. The five minute walk to the site allows for the 
eyes to adjust to the darkness of night. At the fork in the path, travellers 
are encouraged to take the left path to properly experience the site’s 
design.

In addition to individuals taking this trip on their own, a partnership 
with the Planetarium at the Manitoba Museum would allow for classes 
and programs to utilize the site at Assiniboine Forest as a tool to help 
people dive further into the ocean of stars. This may extend to schools 
throughout Winnipeg and create a new opportunity for children to 
experience and learn about the stars in our sky. Supervised field trips 

Sagimay Trail

The Gateway

Parking Lot

5.2 program

IMAGE 5.6 - ASSINIBOINE FOREST MAP TO THE GATEWAY PRACTICUM SITE.

led by astronomers from the Planetarium can guide these young minds 
through the starry night sky and inspire the new generation to look up 
at the wonders in our night sky.

This is a self driven journey of discovery, therefore, instead of having 
signage or arrows pointing to Glenlea Observatory, information 
about the next site can be found by talking to the instructors from the 
Planetarium for those who seek to further explore the universe and 
experience more stars in a darker night sky.

CHAPTER 5: THE GATEWAY
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Explorers enter the site from the north and proceed through the cut in 
the middle of the hill. This is the “Gateway” that directs people’s view to 
the darkest portion of the sky and is designed for people to utilize the 
posts as way marks to navigate the night sky. The Observation Disc at 
the top of the hill allows for telescopes to be set up on an even surface 
and has a tiered retaining wall for students to sit while an instructor 
stands in the center and teaches them about what they are seeing.

The clay model (image 5.7) shows the detail of the ramps in plan view 
while the collage plan (image 5.8) shows the true topography and proper 
scale.

ObservatiOn 
Disc

Entra
ncE

Exit

Gat
ew

ay

ObservatiOn 
Disc

Entra
ncE

Exit

Gat
ew

ay

Star road

Star road

5.3 site design

IMAGE 5.7 - CLAY MODEL PLAN VIEW OF THE GATEWAY. SHOWS THE CONCEPT OF THE 
STAR ROAD CLEARLY.

IMAGE 5.8 - COLLAGE PLAN VIEW OF THE GATEWAY. SHOW THE PROPER TOPOGRAPHY AND THE TRUE SHAPE OF THE OBSERVATION DISC.

CHAPTER 5: THE GATEWAY
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Section A1 shows the center of the Gateway, cut through the center of 
the existing Observation Hill. The wooden piles that hold the retaining 
wall in place can be seen extruding from above the side planels, like the 
ribs of a boat.

Section A2 shows the exit of the Gateway as well as the top of the 
Observation Disc. The tiered steps used for an outdoor amphitheatre 
can also be seen in the section as well as the standing space for 
instructors and speakers guiding classes through the beginning of their 
pilgrimage.

A1

A3

A2

5.4 section elevations
Section A3 shows the Star Raod, the Observatoion Disc, the Gateway, 
and a portion of the path that leads into the site. The Star Raod is a 
shallow staircase and ramp that winds up the side of the hill to allow 
time for reflection on what was seen in the Gateway.

IMAGE 5.9 - PLAN VIEW OF THE SECTION LINES.

CHAPTER 5: THE GATEWAY



119118 5mA1 IMAGE 5.10 - SECTION A1 SHOWING THE INSIDE OF THE GATEWAY RUNNING THROUGH THE MIDDLE OF THE DESIGN.

The Gateway

CHAPTER 5: THE GATEWAY



121120 5mA2 IMAGE 5.11 - SECTION A2 SHOWING THE GATEWAY EXIT AND THE OBSERVATION DISC AT THE TOP OF THE HILL.

The Gateway Observation Disc Star Road

CHAPTER 5: THE GATEWAY



123122 5mA3 IMAGE 5.12 - SECTION A3 SHOWING THE DEPTH OF THE GATEWAY AND THE GENTLE STAIRS THAT COMPOSE THE STAR ROAD.

EnteranceThe GatewayObservation DiscStar Road

CHAPTER 5: THE GATEWAY
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Digital media was not maleable enough to allow for a full exploration of 
the site’s potential designs. I turned to clay modeling to first create the 
design concept, then used digital media to refine the topography and 
shape of the features ending in a laser cut 3D model.

The following pictures place the two models side by side to compare the 
changes made when transitioning from one media to the next, and to 
allow for a clearer understanding of the site’s components.

IMAGE 5.13 - THE GATEWAY CLAY MODEL. GATEWAY EXIT, STAR ROAD, AND OBSERVATION DISC.

5.5 design models

CHAPTER 5: THE GATEWAY
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IMAGE 5.18 - LASER CUT MODIFIED TOPOGRAPHY MODEL.

IMAGE 5.15 - LASER CUT MODEL. VIEW OF GATEWAY ENTRANCE.

IMAGE 5.17 - LASER CUT MODEL. VIEW OF GATEWAY EXIT.

IMAGE 5.14 - CLAY MODEL. VIEW OF GATEWAY ENTRANCE.

IMAGE 5.16 - CLAY MODEL. VIEW OF GATEWAY EXIT.

CHAPTER 5: THE GATEWAY



129

5.6 site elements observation disc retaining piles
Each of the piles protrude past the solid wall itself, and stretch towards 
the sky. These piles are evenly spaced throughout the retaining wall and 
can be utilized to section off parts of the night sky to be able to focus 
on a few stars rather than becoming lost in the expanse of the full night 
sky.

The Observation Disc provides a space to further explore what was 
seen in The Gateway. With an eye on certain stars of interest, explorers 
can set up their telescopes on the asphalt surface and hone their skills 
at finding celestial bodies in the wide open night sky. In addition to the 
space being level for setting up tripods for telescope and cameras, the 
west side of the disc tiers upwards to form platforms to sit, creating an 
amphitheatre. 

This amphitheatre serves two functions: The first - being a resting place 
to sit down and view the stars comfortably. The second - is to be used 
as an outdoor class room for programs run by the Manitoba Museum’s 
Planetarium.

the gateway
The sides of the Gateway stand four meters high which not only function 
to keep the earth at bay, but also to guide people’s view up towards the 
stars and in the direction of the darkest part of the sky. 

The walls of The Gateway are composed of a polished dark wood, 
woven through piles that support the retaining wall. The darkness of the 
wood allows people’s view of the night sky to be uninterrupted by the 
illumination of the wood from outside sources (such as the sky glow from 
the city’s core). 

IMAGE 5.19 - GATEWAY SECTION DETAIL. IMAGE 5.20 - OBSERVATION DISC SECTION DETAIL. IMAGE 5.21 - GATEWAY RETAINING WALL DETAIL SHOWING SIGHT LINES PROTRUDING FROM 
THE SCALE FIGURES.
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The Horizon Observatory (a part of Halde Hoheward) in North Rhine-
Westphalia, Germany was selected as a design precedence for the 
Glenlea Observatory site because of how it directs people’s experience 
of celestial events through its design. The two large rings outline the 
meridian and the celestial equator in the sky; by standing in the center 
of the observatory, a person can use these arcs to roughly identify the 
season and time of the day.

The base of the observatory is designed to allow people to step down 
into the center of the plate and be parallel with the horizon. This is done 
using subtle changes in the design and is strongly reflected in the final 
design of The Zenith Eye.

JameS turrell

halde hoheward - the horizon observatory

6.1 precedence

2008 1996
celestial vault

CHAPTER 6: THE ZENITH LENS

kijkduin, den haag.north rhine-westphalia, germany

IMAGE 6.1 - THE HORIZON OBSERVATORY AT HALDE HOHEWARD.

IMAGE 6.3 - SKETCH OF THE CELESTIAL VAULT SITE SHOWING THE CRATER FORM.

IMAGE 6.4 - SKETCH OF THE CRATER’S CENTER WITH A STONE BENCH FOR LAYING ON TO 
EXPERIENCE CELESTIAL VAULTING.

IMAGE 6.2 - THE SKYLINE OF THE HORIZON OBSERVATORY SHOWING THE TWO  
PREDOMINANT ARCS.

James Turrell sought out a bowl shaped landform as an extension of 
his Skyscapes work to frame the sky. He describes: “You can note, when 
standing on an open plain, that the sky is not limitless and has definable 
shape and sense of enclosure, often referred to as Celestial Vaulting... 
The crater is formed to support and make malleable the sense of 
celestial vaulting. This is accomplished by the shaping of the crater, the 
size of this space, and the height of the new horizon above the normal 
horizon” (Turrell 1980).  I intend to utilize a thick forest cover in the same 
way Turrell utilizes the edges of a crater to create the same sense of 
enclosure and manipulation of the celestial vaulting effect.
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During the conceptual design phase, I went through many sketches 
before coming to the Zenith Lens concept. Each concept sketch added 
to the next one, but five sketches stand out in particular which heavily 
influenced the final Zenith Lens concept design.

The Twin Star Piers (image 6.5) created a valley between the peirs which 
were filled with fragrent vegetation that would release a pleasing scent 
into the air at night. This is later seen in the Crater Gardens feature.

The Water Basin concept (image 6.6) had a pool of water that 
encompassed most of the design and was designed to be a reflection 
pool to reflect the stars in the night sky. This influenced the conception 
of the Zenith Iris, the center piece of the final design.

N N N N

N

The Forest Grove Clearing (image 6.7) began the formation of the 
final design and was based off the simple concept of coming across a 
clearing in a forest in the middle of the night. The Twin Suns concept 
(image 6.8) was an extension of this in an attempt to increase the usable 
space. This led to the first version of the Zenith Lens design (image 
6.9) by expanding a single circle and creating a thick forest around the 
hardscape portion of the design.

6.2 design process

IMAGE 6.5 - CONCEPT 1 - TWIN STAR PIERS IMAGE 6.6 - CONCEPT 7 - WATER BASIN IMAGE 6.7 - CONCEPT 34 - FOREST GROVE CLEARING

IMAGE 6.9 -CONCEPT 38 - ZENITH LENS 1.0

IMAGE 6.8 -CONCEPT 36 - TWIN SUNS

CHAPTER 6: THE ZENITH LENS
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6.3 program
Explorers coming to visit Glenlea Observatory take a left turn off 
Highway 75 and make their way down Research Road to the parking 
lot at the Glenlea Research Station. Sensors in the asphalt Transition 
Pathway activate clusters of small red lights strung from the trees which 
guide people from the parking lot down the five minute path to the 
second stage of the pilgrimage: The Zenith Lens.

As the explorers break through the thick forest cover onto the site, the 
night sky reveals itself before them, further enhanced by the reflection 
pool  mirroring the stars in the sky. The Transition Pathway acts not only 
to keep vehicle light away from The Zenith Lens, but also to allow time 
for people’s eyes to adjust to the darkness of the night so that when 
they reach the site, the full beauty of the night can be revealed to them.

The Zenith Lens design affords an abundance of space to set up 
telescopes and cameras. This is in response to the need of a large site 
which can hold over 1000 people during celestial event parties run by 
the RASC or the Planetarium. Both groups can make use of the Zenith 
Lens to bring people to a specific destination for viewing celestial 
events in conditions which surpass any of those that can be found inside 
Winnipeg’s city limits. 

The long gravel road (Research Road) leading to the Glenlea Research 
Station and the gravel road parallel to Highway 75 afford plenty of extra 
space for vehicles to park during these “Star Parties”. 

During nights when no events are being held, explorers can make their 
way to Glenlea Observatory on their own. The quietness of the prairies 
lends itself to the ambiance of the site while laying down on the warm 
Star Bed and looking up at the Milky Way, or peering through their own 
telescope at the celestial bodies millions of light years away. 

In the winter months, brave explorers may find themselves at The Zenith 
Lens and will be greeted with a site that continues to function in the 
dead of winter. While not ideal for telescopes, the shield created by the 
cedar bog forest will protect the site from harsh northern winds and 
continue to block the light from Winnipeg’s sky glow and the direct light 
from the Research Station. For the researchers from the University of 
Manitoba who use the observatory in winter, the site’s access to power 
will keep the observatory hut warm while being used.

Glenlea Agriculture 
Research Station

Parking Lot

Research Ro
ad

Transition 
Pathway

N
IMAGE 6.10 - ROUTE TO THE SECOND STAGE OF THE PILGRIMAGE, THE ZENITH LENS.
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Planted with vegetation from the 
surrounding area. Used as a water 
drainage feature to remove surface 
water and nurish the vegetation.

A reflection pool with a shallow level 
of water. The stainless steel rings 
house the pool’s mechanics and also 
reflect the stars off its surface.

A soft maleable surface to lay on 
and simply enjoy the night sky.

A thick cedar forest planted in 
lowered topography to create 
a year-round barrier from light 
pollution entering the site.

The existing Riparian Forest 
bordering the Red River to the East.

University of Manitoba’s 
observatory with a larger base. 
Used to house the mechanisms of 
the Zenith Iris water feature and 
additional tools for maintaining the 
site.

The main path that leads to the 
Glenlea Research Station, and the 
proposed parking lot for people 
wanting to go to the Zenith Lens. 
The asphalt path is lit with small 
red lights that are strung from the 
trees and are activated by motion 
sensors along the path.

Zenith Iris

Star Bed

Crater Gardens
Ceder Bog Forest

Riparian Forest

Transition 
Pathway

Emergency 
Access

Observatory

Red River

10m

IMAGE 6.11 - THE ZENITH LENS PLAN VIEW WITH PROGRAM ANNOTATION.
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6.4 site design
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Section A1 shows the red lights in the Transition Pathway entering 
into the designed site and moves through the Zenith Lens. Below the 
pathway is the modified topography which has been raised to prevent 
the site from flooding during spring time water levels.

Section A2 illustrates the denisty of the planted Cedar Bog Forest. 
The Zenith Iris is again shown with the highest and lowest parts of the 
feature’s outer ring visible. This outer ring collects water from the 
center of the pool and drains towards the lower portion to be reused in 
the pool’s water cycle.

10m

A1

A2

6.5 sections

IMAGE 6.12 - PLAN VIEW OF THE SECTION LINES.

CHAPTER 6: THE ZENITH LENS
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Zenith Iris Riparian Forest Transition PathwayObservatory
IMAGE 6.13 - SECTION A1 SHOWING THE TRANSITION PATHWAY ENTERING THE ZENITH LENS.

CHAPTER 6: THE ZENITH LENS
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Zenith Iris

Outter Ring

Outter Ring

Inner Ring

Inner Ring

Star BedStar Bed Crater GardenCrater Garden Ceder Bog Forest
IMAGE 6.14 - SECTION A2 SHOWING THE EMERGENCY ENTRANCE ON THE LEFT AND THE NEWLY PLANTED CEDAR BOG FOREST ON THE RIGHT.

CHAPTER 6: THE ZENITH LENS
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Models were influential in refining the design of The Zenith Lens. The 
first model made was the modified topography model with each layer 
representing an interval of 25cm. This helped to refine modifications to 
the topography and resulted in changes made to the final design’s to 
ensure The Zenith Lens would not flood in the Spring.

A CNC model (made with a computer controlled cutting machine) was 
created with changes to the center of the Zenith Iris. Though it lacks the 
final design of the Iris, the CNC model removed a number of superfluous 
design choices throughout the rest of the Zenith Lens that remained out 
of the final design.

6.6 models

IMAGE 6.15 - LASER CUT MODEL OF THE MODIFIED TOPOGRAPHY.
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IMAGE 6.20 - CNC MODEL OF THE ZENITH LENS COMING FROM THE TRANSITION PATHWAY.

IMAGE 6.16 - LASER CUT MODEL SHOWING THE TOPOGRAPHY AROUND THE ZENITH LENS. IMAGE 6.17 - CNC MODEL OF THE ZENITH LENS.

IMAGE 6.18 - LASER CUT MODEL SHOWING THE TRANSITION PATHWAY BRIDGING OVER THE 
SPACE CREATED BY THE LOWERED TOPOGRAPHY.

IMAGE 6.19 - CNC MODEL OF THE ZENITH LENS LOOKING TOWARDS THE TRANSITION 
PATHWAY.

CHAPTER 6: THE ZENITH LENS
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Using a mixture of digital media, perspectives were created to show 
the ideal environmental conditions during a visit to The Zenith Lens. 
Each perspective was created from a digital plan view created in 
Vectorworks, then extruded into 3D shapes in Rhino, rendered in Vue 
with tree positions and a base material palette. Finally, perspectives 
were refined in Photoshop to turn the perspectives into night and refine 
the trees and surface materials. The stars in the sky are the real stars 
that would be seen on a summer night. This is achieved through screen 
captures of the Stellarium program which was used to set the time, date, 
and location of the sky.

6.7 perspectives
The perspective in image 6.21 shows the Transition Pathway in the 
foreground terminating at the entrance to the Zenith Lens. Further on 
is the reflection pool, the Zenith Iris, and the University of Manitoba’s 
observatory in the background. This entrance is designed to frame the 
sky as people emerge from the Transition Pathway, showcasing the main 
element of the practicum: the stars in the night sky.

IMAGE 6.21 - DIGITAL PERSPECTIVE LOOKING INTO THE ZENITH LENS SITE FROM THE TRANSITION PATHWAY.
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This perspective shows an aerial view of The Zenith Lens. The design 
is situated in an enclosed forest on all side excluding the sides facing 
the darkest section of the sky (the south-west). This is to provide an 
uninterrupted view to the darkest section of the sky, the southern 
hemisphere. The Zenith Lens’ circular shape is designed to symbolically 
represent the lens of a telescope with each ring creating a different 
way to experience the night sky. 
 
The outer rings are designed for strolling while looking up. The flat even 
surface allows for safe movement while in the dark without tripping on 
anything. The dark soft Star Bed Ring allows for laying down and simply 
looking up at the stars. The red ring is a wooden boardwalk extension 
of the Transition Pathway and is used as a datum to navigate through 
the site’s multiple layers and elevation changes. The inner rings provide IMAGE 6.22 - DIGITAL PERSPECTIVE OF THE FULL DESIGN OF THE ZENITH LENS.
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an abundance of space to sit which becomes especially valuable when 
there are large groups of people coming to the site for star parties. 
Finally, the center of the design, the Zenith Iris is a reflection pool that 
reflects the stars in the sky and places explorers among those stars 
when they look into the pool.

CHAPTER 6: THE ZENITH LENS



155

The many uses of the site can be seen in this perspective, showcasing 
the site’s stargazing amenities. People doing photography, peering 
through telescopes, or simply laying back and enjoying the night sky can 
be seen in the activities of this perspective.

IMAGE 6.23 - DIGITAL PERSPECTIVE LOOKING ACROSS THE ZENITH LENS INTO THE TRANSITION PATHWAY.
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1m

The Transition Pathway is the main route connecting the parking lot to 
The Zenith Lens. Shown are the red lights strung from the trees as well 
as the small motion sensors embedded in the path. 

The pathway is a 2.5 meter wide asphalt surface which provides enough 
room for people to comfortably move past each other in either direction 
and to accommodate large groups of people walking through this path. 
Explorer’s eyes are allowed time to adjust to the night by parking at 
the Glenlea Research Station and taking this pathway. This allows the 
explorers to experience the full impact of the night sky when they reach 
The Zenith Lens.

IMAGE 6.25 - DIGITAL PERSPECTIVE OF THE TRANSITION PATHWAY SHOWING THE RED LIGHTS STRUNG FROM THE TREES AND THE SENSORS IN THE ASPHALT.

IMAGE 7.24 - DETAIL RENDERS OF THE TRANSITION PATHWAY 
SHOWING A SECTION AND DETAIL OF THE DESIGN.

IMAGE 7.24 - DETAIL OF THE RED LIGHTS 
ALONG THE TRANSITION PATHWAY.
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The Zenith Iris is the focal point of the design. A thin layer of water over 
a dark marble base reflects the stars in the sky. The concept of the 
Zenith Iris is born out of the phenomenon that the best view of the stars 
in the night sky, is to look directly up: the point in the sky called your 
zenith. As one looks into the pool, it is as though you are seeing yourself 
among the heavens. 

Around the Zenith Iris is a compass which displays the cardinal points 
and every degree between. This feature is designed to help explorers 
navigate star charts that can often be confusing when reading without 
any prior guidance. The compass can also be used as a quick reference 
tool for experienced star gazers. 

Each degree of the compass is etched into the concrete which allows it 
to be a durable feature while also acting as part of the drainage system 
to help move water off the surface of the site. This water drains into the 
outter ring of the Zenith Iris and is drained off the site through a pipe 
once the water levels reach its maximum capacity. IMAGE 6.27 - DIGITAL PERSPECTIVE OF THE ZENITH IRIS.

IMAGE 7.26 - PLAN VIEW OF THE COMPASS SURROUNDING THE ZENITH IRIS.
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The Star Bed is designed for people to lay down on a soft surface and 
simply look up and enjoy the night sky. The Star Bed is designed with 
a layer of fine sand underneath a layer of dark gray acrylic fabric. 
The soft sand acts as a malleable material that can be molded to fit 
your body; while the acrylic fabric is used to keep the sand in place 
and prevent people from becoming dirty when laying down. The dark 
gray fabric in addition to the soft sand underneath is designed to store 
heat from the sun so that in the coolness of night, the Star Bed remains 
comfortably warm.

IMAGE 6.29 - DIGITAL PERSPECTIVE OF THE STAR BED.

IMAGE 7.28 - DETAILED SECTION OF THE STAR BED.

160

CHAPTER 6: THE ZENITH LENS



163162

The Crater Gardens are designed to bring in elements of the 
surrounding vegetation onto The Zenith Lens. The small craters will 
allow only for grasses to grow while the large craters will extend 
through the concrete structure and will allow trees and shrubs to take 
root. Certain types of perennial flowers which have scented aromas 
at night are planted in these gardens. These flowers will mix with the 
Cedar Bog Forest’s scent to create a robust and memorable smell when 
relaxing and viewing the stars.
 
Types of vegetation proposed include:
Dianthus barbatus  (Sweet William )
Cimicifuga racemosa (American Bugbane )
Asclepias tuberosa (Butterfly Weed)

The Crater Gardens additionally act as a drainage system for the site, 
using the rain water collected to nourish the vegetation and remove 
surface water.

IMAGE 6.32 - DIGITAL PERSPECTIVE OF THE CRATER GARDENS.

IMAGE 7.30 - DETAILED SECTION OF A LARGE CRATER.

IMAGE 7.31 - DETAILED SECTION OF A SMALL CRATER.

CHAPTER 6: THE ZENITH LENS
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CONTINUING THE PILGRIMAGE
Despite The Zenith Lens being beyond Winnipeg’s city limit and designed 
to mitigate as much light pollution as possible, the view of the night sky 
at Glenlea Observatory is still hindered by the effects of light pollution.  
The Zenith Lens is the last designed space in the Pilgrimage to the Night 
Sky, but it is not the last step. On the contrary, it is the beginning. From 
here, the journey to find a darker night sky falls upon the initiative of the 
explorer. 

Whether sought out purposefully, or stumbled upon serendipitously, the 
elusive third stage is out there for individuals to find. For those who look, 
there are resources and tools that can be used to help people find their 
third stage, and beyond.

Joining the Royal Astronomical Society of Canada is one possible action 
an explorer may take. The collective resources of their community are 
readily available to share with those who ask. Their forums are filled 
with useful tips on the exploration of the night sky through a multitude of 
mediums, and their monthly meetings will begin to foster a knowledge of 
the universe.

The Planetarium at the Manitoba Museum is another reliable resource 
that explorers have access to. Star parties hosted by the Planetarium 
will allow for participants of all skill levels to come and enjoy the view 
of celestial events and learn techniques to operate telescopes using 
different lenses to view celestial bodies clearly and safely. 

Planetarium exhibits also provide a fun experience as they take you 
on a journey through our cosmos using differing media from film to 
interactive exhibits.

7.1 the royal astronomical society of canada 7.2 the planetarium at the manitoba museum

IMAGE 7.1 - COLLAGE REPRESENTING THE ROYAL ASTRONOMICAL SOCIETY. IMAGE 7.2 - PHOTOGRAPH OF THE MANITOBA MUSEUM’S PLANETARIUM DOME.
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There are simple tools that are readily available for explorers to utilize 
when searching for the next stage of the pilgrimage. One such tool is the 
Dark Sky Meter which gives explorers an active map showing potential 
sites other people have visited. Explorers will also be able to add to the 
map as they explore new areas, helping others find darker skies.

The Dark Sky Meter relies on user input to create a map of sky 
brightness readings. Users can download the application on their smart 
phone devices and take readings of how bright or dark the sky is. The 
application will then mark the user’s position on a map and record the 
brightness of the sky with a NELM value (the unit of sky brightness). This 
data is then uploaded onto the main website and shared with the other 
users. 

7.3 dark sky meter

CHAPTER 7: CONTINUING THE PILGRIMAGE

IMAGE 7.3 - SCREEN CAPTURES OF THE DARK SKY METER APPLICATION.
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The Dark Sky Finder is an interactive image of “The World Atlas of the 
Artificial Night Sky Brightness” merged over Google Maps. By using this 
map, explorers will gain a broad overview of many potential dark spaces 
that can act as a third site in their Pilgrimage to the Night Sky. 

According to this map, Max Lake (the site which began this practicum) is 
held within the 6th degree of night sky darkness. This was an important 
revelation to me as I found there were still two more degrees of 
darkness that I could travel to, to find a sky even darker than what I had 
originally experienced! As Max Lake is my third site, *Riding Mountain 
National Park has the potential to be my fourth site, and travelling to the 
middle of Lake Winnipeg would be a fifth site.

The following page breaks down the Dark Sky Finder from the brightest 
to darks skies in Manitoba. A computer rendering created from the 
program Stellarium accompanies each layer to give an idea of how 
bright or dark the night sky would be.

7.4 dark sky finder

Max Lake Riding Mountain National Park Lake Winnipeg
(my third stage) (my fourth stage) (my fifth stage)

IMAGE 7.4 - 6TH DEGREE OF NIGHT SKY DARKNESS. IMAGE 7.5 - 7TH DEGREE OF NIGHT SKY DARKNESS. IMAGE 7.6 - 8TH DEGREE OF NIGHT SKY DARKNESS.

IMAGE 7.7 - DARK SKY FINDER MAP OF LOWER MANITOBA.

CHAPTER 7: CONTINUING THE PILGRIMAGE
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THE END OF THE BEGINNING
The Pilgrimage to the Night Sky is about helping people find their way 
back to a star filled night sky and experiencing the same awe and 
wonder I felt at Max Lake all those years ago. This is achieved through 
the designs of The Gateway and Zenith Lens as each site teaches 
visitors about the night sky. The Gateway explores the possibility of 
finding stars inside a city and demonstrates the effects of sky glow 
on one’s ability to view the stars. Zenith Lens provides a purposefully 
designed stage outside the city which showcases the exponential 
increase of stars in the night sky through elements designed into 
the site. This second stage of the pilgrimage also acts as the last 
purposefully designed site and requires people to begin a self driven 
search for a night sky even darker than what has been seen - to 
continue their pilgrimage to the night sky.

how far will your 
pilgrimage take you?

172

CONCLUSION
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