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Why?
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e Night lighting does have adverse effects

- What's the impact?
e Impact = dose ¢ effect

- What's the dose/exposure?
e Emission # exposure

Night sky brightness = luminance in zenith
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Night sky brightness Light emission

Cinzano et al.
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What's the Effect

of

Clouds and Aerosols

on

Night Sky Brightness?
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Measurements at CESAR




Instruments

e DigiLum (Lumineux Consult)
- 5° aperture
— Photopic spectral response . s

SQM housing -...,“_'

e SQM-LE
— 20° aperture
— Broad spectral response
e IYA lightmeter
— Flat solar panel (=illuminance) vt X estar o
— Broad spectral response againstshbapy i ¥ camputBis \®
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What are typical zenith luminances?

Place Luminance (mcd/m?2)

Dark place, no artificial lighting, no < 0.25
sun, N0 moon

City of Amsterdam, clear night

CESAR (rural) clear night

CESAR (rural) cloudy night
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When is it night?

Night type SEA upper limit

Civil -6°
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Nautical A
Astronomical -18°

Custom -15°

-20 -15 -10

Solar Elevation Angle (degrees)
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Results

e Cloud cover
e Cloud base height
e Aerosols
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Cloud cover
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7 Instruments

® Digilum

» SQM

®  Mark Lightmeter

® Lunar data included

Linear fits*

Instr.

Slope

Digilum

0.44 + 0.06

SQM

0.24 + 0.04

Mark
*MEA<OQ

0.19 £ 0.04
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Distribution of cloud base heights at CESAR
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Average luminance cloud base
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no clouds

— — low clouds
- - mid clouds
— - - highclouds
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Total downward
reflection of diffuse
upward light
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Radiation Transfer Model:

RIVM-UVtrans (2-stream ): Weele et al. 2000
Height profiles for Temperature, pressure, (0,):
MLS McClatchey et al. [1972]

Pressure @ ground-level: 1013hPa

Aerosols:

Profile: Demerjian et al. [1980]

Assymmetry Parameter: 0.7

Wavelength dependency: A
AOD @ A=550 nm
Single Scattering Albedo 0.90
® CIE Photopic Weighted
® CIE Scotopic Weighted
Box integrated 400-700nm

0.0 0.5 1.0 15 2.0 25 3.0 3.5 4.0
AOD
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Outlook

e We want to model night sky brightness for
different atmospheric conditions based on
emission data (satellite).

In that way we are able to give information
on the exposure of flora, fauna and humans
to artifical night lighting (dose).

e Together with knowledge on the effects of
artificial night lighting on flora, fauna and _
humans we can derive the impact of articial  vi1Rs-instrunent

Visible-Infrared | mager-Radi oneter Suite

night lighting on flora, fauna and humans.
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More information and contact - -._"_-;';.-

Report “Effects of atmospheric COI’\dItLQ-FfS on mght .sky br1ghtness
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