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Atlas of the artificial night sky brightness
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Mont-Mégantic International Dark Sky Reserve
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The Observatory (OMM)



The public observatories
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The multimedia museum
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The National Park





The creation of the Reserve
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Light pollution from the dome



A cooperative approach

photo: 



4 axis action plan

Outreach Regulation Conversion Monitoring
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7 years of work to create the Dark Sky Reserve

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

2003 : Beginning of the project

2005 : Regulation adopted by the MRC du Granit

2006 : Regulation adopted by the MRC du Haut-Saint-François

2006 : Beginning of the conversion program

2007 : Regulation adopted by the city of Sherbrooke

2007 : Symposium about the dark sky protection held at the ASTROLab

2007 : Creation of the 1st International Dark Sky Reserve recognized by the IDA

2008 : Continuation of the conversion program

2002 : Conception

2008 : Setting up of a communication plan to share the expertise of the ASTROLab



• ~2 millions dollars in investments 
• 700 interventions (street, homes & businesses) 
• 3 300 replaced lighting fixtures 
• ~1 700 000 kWh/year of energy savings 
• Nearly 1,5 million dollars in energy savings (7yrs) 
• ~ 35% reduction of light pollution (zenith, summer)

A real world light pollution laboratory



A collective success

• Locals communities and officers 
• Regional counties 
• Provincial and federal governments 
• Architects, engineers, electricians 
• International partners 
• The people! 
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La Patrie - Décembre 2006
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La Patrie - 2006



La Patrie - Juillet 2007
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La Patrie - 2007



Scierie Fontaine - Woburn 
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Woburn sawmill - 2006



Scierie Fontaine - Woburn 
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Woburn sawmill - 2007



Université de Sherbrooke
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Sherbrooke University - 2006



Université de Sherbrooke
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Sherbrooke University - 2007







Light pollution growing again

• «Natural» tendency to overlight  
• Availability of cheap bad lighting 

fixtures  
• Regulatory enforcement challenges
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• Improving people’s awareness of the Reserve on its territory 
• Improving regulatory enforcement by finding new strategies 

with regional stakeholders 
• Improving availability of proper lighting fixtures by establishing 

partnership with distributors 
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A new action plan



Improving visibility and sense of belonging



Improving visibility



Improving Regulatory Enforcment

• Creation of Dark-Sky 
Preservation Committees

• Development of a 
regulatory enforcement 
experimental protocol

• Initiation of a lighting 
fixtures census by 
municipal assessors



Emergence of a new threat
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Emergence of a new threat
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Skyglow



Chartierville US Port of Entry from mount Megantic
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Chartierville Port of Entry - February 16th 2013 - 30 sec exposure



Chartierville US Port of Entry from space
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Exterior LED lighting: the blue debate
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Cons

Blue peak
• Much higher impact on 

sky glow and quality  
• More glare 
• High melatonin 

suppression 
• Higher impact on fauna 

and flora 
• Prevents low lighting 

adaptation

Pros

High color rendering

Low energy consumption

Long lifespan

High controllability

Higher perceived brightness



Sustainable development
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Health issues



Scientific papers including the expressions « light pollution » and « human 
health » 
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Health issues
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Health issues



«  The AMA today adopted policy recognizing that 
exposure to excessive light at night can disrupt sleep, 
exacerbate sleep disorders and cause unsafe driving 
conditions. The policy also supports the need for 
developing lighting technologies that minimize circadian 
disruption and encourages further research on the risks 
and benefits of occupational and environmental exposure 
to light at night.» 

!

American Medicale Association - Adverse Health Effects of 
Nighttime Lighting, 2012

Precautionary principle



Precautionary principle

« Much more research is needed before firm conclusions 
can be drawn in many areas, but the evidence is strong 
enough to suggest a cautious approach and further 
research before a widespread change to white lighting 
gets underway» 

 
- Visibility, Environmental, and Astronomical Issues Associated with 

Blue-Rich White Outdoor Lighting, IDA, 2010 



Preserving the Stars



Preserving the Night



A multidisciplinary issue
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A symposium on white LED lighting



A symposium on white LED lighting

A S T R O L A B . Q C . C A Crédits : Photos - Guillaume Poulin/NASA(DMSP) | Montage - Rémi Boucher

La technologie d’éclairage aux DEL fait une entrée 

massive sur le marché. Si elle comporte plusieurs 

avantages, notamment en termes d'efficacité, de 

durée et de rendu de couleur, elle présente par 

contre dans son état actuel un inconvénient 

fondamental : une fraction importante de la lumière 

qu'elle émet est composée de lumière bleue. Le 

problème?problème? La lumière bleue nocturne est nocive 

pour la santé humaine et pour le ciel étoilé.

DEL blanches :

Impacts sur le ciel étoilé et la santé



Regulations update

Max 10%  
blue content



Blue content implemented in regulation: 10%
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What are the low blue LEDs options?



PC-Amber Amber Led Filters

What are the low blue LEDs options?



What are the low blue LEDs options?



PC-Amber characteristics

PC-ambre

Lumiled



0 %

5 %

10 %

15 %

20 %

25 %

30 %

35 %

DEL PC-AMBRE SHP DEL 3000K DEL 4000K HM

34 %

30 %

21 %

8 %

1,5 %

Blue content (%) 

PC-Amber LED Metal Halide4000 K LEDHPS

Aubé et coll. 2014

PC-Amber characteristics

3000 K LED
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Source Lamp efficacy Lifespan Color rendering Skyglow Distribution 
efficiency Controlability Melatonin 

suppression

Fluorescent ~ ✔ ✔ ~ ✘ ✔ ✘

Metal halide ~ ~ ✔ ✘ ~ ✘ ✘

Low pressure 
sodium ✔ ✔ ✘ ✔ ~ ✘ ✔

High pressure 
sodium ~ ~ ✘ ✔ ~ ✘ ✔

4000 K LED ✔ ✔ ✔ ✘ ✔ ✔ ✘

PC-Amber LED ~ ✔ ~ ✔ ✔ ✔ ✔

Light pollution controlLighting need



Partnerships with industry



Partnerships with industry

Philipps-Lumec Lekla



We have to create demand!





Deployment of low blue LED lighting in the MMIDSR

Sherbrooke

St-Ludger

Chartierville

Scotstown

Lac-Mégantic

La Patrie

Courcelles



From 2200K HPS to 1800 K filtered LED

1,5% blue content !

Sherbrooke



From 2200K HPS to 3000K filtered LED

8,1% blue content 2,5% blue content

SherbrookeSherbrooke



2200K HPS to 2700K filtered LED

Sherbrooke



St-Ludger

Deployment of low blue LED lighting in the MMIDSR



Scotstown

Deployment of low blue LED lighting in the MMIDSR



Chartierville

Deployment of low blue LED lighting in the MMIDSR



Lac-Mégantic

Deployment of low blue LED lighting in the MMIDSR



Deployment of low blue LED lighting in the MMIDSR



Université Bishop

Bishop University: from white LED to pc-amber LED



Bishop University: from white LED to pc-amber LED



2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

2011 : Project’s restart

2014 : Creation of the formation for municipalities (FAQDD, AQME, RICEMM, IDA-Qc)

2012 : Creation of the « Comité de préservation du ciel étoilé du Granit »

2013 : Communication campaign

2012 : Symposium - Problems and solutions to white LEDs

2013 : Adoption of the new regulatory in Sherbrooke 

2013-2015 : Installation of PC-amber LED

2014-2016 : Creation in progress of a light pollution standard for Quebec (BNQ)

• Sherbrooke 
• St-Ludger 
• Lac-Mégantic 
• Scotstown 
• Chartierville 
• La Patrie

Mont Mégantic International Dark Sky Reserve
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Mont Mégantic International Dark Sky Reserve



Mont Mégantic International Dark Sky Reserve



Mont Mégantic International Dark Sky Reserve
Sherbrooke



Mont Mégantic International Dark Sky Reserve

Photo: Guillaume Poulin




