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The Intended Effects of Road Lighting

The science of street lights: what makes
people feel safe at night

New LED lighting on state highways will improve safety
and reduce road crime
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Driver calls for better lighting on motorways after horror |
crash



The Unintended Effects of Road Lighting
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NZTAs introduction of blue LED street lighting
s ighisralseshimberiol harmful for urban wildlife
- Dr Therésa Jones
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Spectrum




Incandescent

e Heated Filament

* Colour of light
depends on
temperature of
filament

https://commons.wikimedia.org/wiki/File:Tungsten filament in an incandescent light.JPG



Incandescent
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Low Pressure Sodium

e Gas Discharge
e Usessodium

* Yellow colour

i/Ficheiro:LPS Lamp 35W running.j



Low Pressure Sodium
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High Pressure Sodium

* Gas Discharge
e Uses sodium
* Yellow-white colour | s

wiki/File:HPS (High Pressure Sodium ight bulb.j




High Pressure Sodium

Relative Spectral Power
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Light Emitting Diode (LED)

* Uses electronics to
make light

* Phosphor coatingis
used to convert blue
light to white




Light Emitting Diode (LED)
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Human Response

V(A) — Photopic Curve (peak = 555nm)
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Human Response

V(A) — Photopic Curve (peak = 555nm)
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Wildlife Response
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Longcore et al., 2018 [refer references page for full details]



Wildlife Response
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Visual
Sensitivity

Spectral Response

Wildlife Response
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Human Response

> 00 i Bee Attraction Green Turtle Adult  Green Turtle Hatchling
Human
: o 40
Scotopic il
Re S p O n S e Human Photopic Human Scotopic Insect Attraction Juvenile Salmon

(low light J\ /\ N\A
levels)

Loggerhead Hatchling Moth Attraction Newell's Shearwater

VRN

1.00
0.80
0.60
0.40
0.20

350 450 550 B850 750 350 450 550 650 750 350 450 550 650 750 350 450 550 650 750
Wavelength

Spectral Response

Longcore et al., 2018 [refer references page for full details]



Measuring Flicker
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Flicker
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Flicker
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Flicker

Normalised Light Output

Time (ms)

LED Type 2

Image by S Mander



Flicker
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CFF — Human Response

e Critical Fusion Frequency: The point at which
the eye fuses a series of discrete images into
what appears to be a constant image.

e Human CFF varies from around 60 Hz to
100 Hz.




CFF - Wildlife Response

* The critical fusion frequency for wildlife varies.
— Brown rat 25 Hz
— Salmon 72 Hz
— Emperor moth 75 Hz
— Honeybee 240 Hz
— Blow-fly 240 Hz

Inger et al., 2014 [refer references page for full details]



Mitigation Techniques

* Spectrum
* Flicker

* Intensity

* Timing

* Optics

* Height

* |nstallation



Measurement

e Careful design and monitoringis needed.

 The unintended effects of road lighting need
to be measured in ways that are:

— Cheap
— Smart
— Easy to use
— Repeatable
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