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How many Canadians does it take 
to change a lightbulb?



How many Canadians does it take 
to change a lightbulb?

Two. One to change the lightbulb and another to 
apologize to the darkness.



How many remote sensing experts 
does it take to change a lightbulb?

Just one, and it’s done correctly:

94.83% of the time with random forest
94.97% of the time with support vector machines
95.01% of the time with artificial neutral networks
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Bettymaya Foott
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See Knop et al. Nature 2017, Bennie et al. J Ecol 2016
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Impact on animals
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ALAN research with VIIRS DNB

• Assessing exposure to ALAN
– Animals, plants, & humans

• Modeling artificial night sky brightness
• Studying changes in night lights
• Remote sensing of:

– Energy consumption for outdoor lighting
– Lighting technology
– Makeup of night lights (and how it is 

changing)
– Population, GDP, etc.
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What does VIIRS DNB “radiance” mean?

Background image: Radiance of Dresden at night from VIIRS DNB





Around 4,000 transects surveyed 
worldwide







Relation between DNB and lights 
on the ground
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1 nW/cm2sr means 
~200 lights/km2



Relation between DNB and lights 
on the ground



DNB has had a dramatic impact 
on the field of ALAN research

Levin et al. 2020



Primary difficulties with VIIRS DNB

• Spectral band (doesn’t match human 
vision)

• Single (late) overpass time
• Spatial resolution



LED conversion in Milan, Italy

Kyba et al. (2017) Science Advances
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How many remote sensing experts 
does it take to change a lightbulb?

1000. One to change the lightbulb, and a team of 
999 to design, build, and operate a satellite to 
determine its properties.



Thank you VIIRS team!


