
AURORA BOREALIS: Transforming Yellowknife into  
a Dark Sky City to raise environmental consciousness 

and accelerate aurora tourism

France Adopts National Light Pollution Policy 
Among Most Progressive In The World

French journal English publication

A new law came into effect in France on the first day of 2019 that sets an important 
standard in western Europe for the protection of nighttime darkness through controls on 
the emission of light in outdoor spaces. 

 
INTRODUCTION
Yellowknife, “where the gold is paved with street”, or Sambaa 
K’e “the Money Place” in the local Wilideh language, has a 
fascinating if relatively recent history as a city. Prominent on 
the shores of Great Slave Lake, The Yellowknives Dene First 
Nation have traditionally occupied the region. The location 
was a rich fishing and hunting ground for the Dene People. 
Since the 1930s gold rush through the 1990s, Yellowknife has 
experienced the cycles of boom and bust that accompany the 
mining sector. Today, the circumpolar zone of 20,000 residents, 
sees the end of the mining era. The tourism market, in particular 
aurora tourism, has emerged as a potential area of economic 
growth.

Extraordinary Skies 
Recognized as one of the best places in the northern 
hemisphere for Northern Lights visibility, light pollution from 
street lighting, facades and industrial areas jeopardize their 
visibility causing a strain on Aurora tourism. To reverse light 
pollution, the city of Yellowknife submitted a project to 2019 
Infrastructure Canada’s Smart Cities Challenge towards the 
big $ 5M prize to retrofit all lamp posts in the city and offer 
residents a Dark Sky for better downtown Aurora Borealis 
visibility. The initial proposal was shortlisted, and the group 
received CAD$ 250k to develop a full proposal. 

SPECTACULAR SKY STRATEGY
 
Yellowknife’s 5 lighting zones, LZ0 to LZ4, based on IDA-IES’s Model 
Lighting Ordinance :  
 
(LZ0) no ambient lighting, which is for use in areas with little to no human activity 
  
(LZ1) low ambient lighting, which is for use in rural and low density areas 
  
(LZ2) moderate ambient lighting, which is for use in commercial business districts 
and high density or mixed use residential districts  
 
(LZ3) moderately high ambient lighting, which is for use in commercial corridors, high 
intensity suburban commercial areas, and finally  
 
(LZ4) high ambient lighting which is not a default zone, used in special 
circumstances. 

Figure 1: The visibility of the northern lights in Yellowknife. This illustration shows how far from the city 
center people have to go to see the northern lights. 

STRATEGIC FRAMEWORK FOR 
SMART LIGHTING  
Yellowknife’s Smart Lighting implementation strategy takes a 
comprehensive look at lighting in Yellowknife and suggests a 
strategic path to reduce light pollution, activate the city at night, 
reduce energy consumption and increase health outcomes 
whilst taking advantage of Yellowknife’s natural assets. Light 
can be used as a tool to engage people and give them a sense 
of belonging and community, contributing to functional interplay 
between social, ecological, economic and cultural sustainability. 
Well-planned lighting can help populate places more, thus 
contributing to increased security, mobility and a higher quality 
of life. 

 
    

    

 
     Yellowknife’s lighting strategy, guided by the Model 
Lighting Ordinance (MLO), aims to help the city become a Dark 
Sky Community (DSC). The outcome of this strategic lighting plan 
aligns with the project’s outcomes of decreasing light pollution, 
improving the aurora borealis viewing experience, expanding smart 
lighting, and developing standards that can be  
replicated in other communities across the North. Yellowknife’s 
ambition to be a Smart City did not only imply using energy-
efficient technology. More importantly focused on implementing 
well-planned lighting in the public realm, which implies having the 
right type of lighting at the right place at the right time.  

GENERAL STRATEGIES APPLICABLE TO 
NORDIC COUNTRIES 
A mutual natural phenomenon in circumpolar the zone is the 
extended warm light “golden hour” and a long “blue hour” at dusk 
and dawn. As well as the countless hours of darkness during winter 
time.  Lighting strategies that take into account natural daylight 
conditions and protect natural light phenomena along the year 
can play an important role in the preservation of our ecosystem 
and moreover the unique identity of each place. Technology in 
hand with good lighting design and urban planning leads to cities, 
people and animals to thrive. Additional principles to include in 
lighting strategies for winter cities include, and as some discussed 
previously, lighting policies that control light trespass, glare, façade 
lighting operation post curfew hours, and light that can dim to a 
minimum when people and cars are not nearby. 

Figure 2. Model Lighting Ordinance (MLO) zone plan was developed during the competition phase as a basis for defining the Dark Sky guidelines for the future 
lighting strategy of Yellowknife. Showing primary and secondary roads, as well as important nodes and light zones mapping. 

Figure 3a.  (above) Principle section illustrating up light, back light and glare. 
Figure 3b.  (below) Dark sky compliant lighting strategy.
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Leadership in Sustainability  
Smart lighting combined with sensors for community connectivity, 
city-wide mesh for network, electric vehicles with changing 
session as V2G, municipality wireless and geofencing technology 
were some of the tools that would help the City meeting their 
ambitions for a smart outpost in the boreal forest. Consequently, 
Yellowknife’s lamp posts were intended to be used as a beacon 
for sustainability, to drastically reduce greenhouse gas emissions 
while increasing community well-being.  

    Lamp post lighting technology specifics 
    LED lights have made for significant electricity and  
    greenhouse gas savings over traditional high-pressure 
sodium lights. In 2012 Yellowknife began a complete full retrofit of their 
streetlights with new LED lamps with a correlated color temperature 
(CCT) of 6500K. Latest research indicates that LED fixtures with high 
CCT and a blue-enriched white light are more harmful than fixtures with 
lower CCT, for example with 3000K or even lower color temperature. It 
has been proved that fixtures with lower color temperature at night are 
less disruptive to animal behavior and human circadian rhythms. Another 
example is how light pollution also poses threats to bird migration 
patterns as they get attracted to light disrupting their natural flying 
patterns at night. 
 
Adaptive lighting and motion sensors  
Temperatures below zero keep the streets covered with snow during 
a long part of the year. White and reflective surfaces need less light to 
be visible than darker and rougher surfaces, such as asphalt or gravel. 
In line with the seasonal changes, the city’s light levels aimed to be 
adjusted, not only based on hours of darkness but also on the presence 
or absence of snow on the streets and thus the perceived brightness of 
the surroundings.  

Figure 4. Smart lighting includes motion sensors and adaptive lighting that changes in 
intensity and even spectral composition depending on the season and time of the day. 

DEFINING YELLOWKNIFE’S 
SMART LIGHTING STRATEGY 

Transitioning into the Extraordinary Skies  
The proposed strategy had 3 main outcomes; 
an increase in Dark-sky friendly neighborhood 
trends, the decrease in sky glow based on 2019 
levels and the increase in public awareness on 
the impact of light pollution. 


