


I\/Ionltorlng nght Sky Brlghtness
Wlth a Ilghtmeter network’?

Gunther Wuchterl

Tharinger Landessternwarte, Tautenburg und Kuffner Sternwarte Wlen -
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~ Cinzano et al.: The first World Atlas of the artifical night sky brightness, MNRAS 2001
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. Mark 2 2 August 2008
- b Amorphous Si solar ceII
o USB connectron i
= Sun in zenith to 50 mrkro Lux
o Daylrght part non- Irnear (from fuII moon)
- 1 Hz (20 Hz with Skysensor software)

- 2 kHz with the Irnux versron (experrmental)' e



Lrghtmeter

o I\/Iark2 3 August 2009 IYA Lrghtmeter e
' .as I\/Iark22 August e
| B Extra pre calrbrated day- sensor 1 Ix to 60 klx |
e L Selected cells - typrcally factor 4 more sens o
T Nonlrnearrty from 0.1 IX (I\/Ioon') s
= Detectron Irmrt estrmated a few mrkro Ix (srngle ‘
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~ Cinzano et al.: The first World Atlas of the artifical night sky brightness, MNRAS 2001



Die Astronomische Nacht

uLux Bereich

Sirius 10 plIx
Venus 170 ulx
Alle Sterne 200 ulx
NH-Leu 2000 pix
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Dunkelheit 2006-2008
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~ Beleuchtungsstarke 2007
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Beleuchtungsstaerke (Horizontal Irradiance) / [Ix

nghtmeter I\/Iark 2

s nlght in Tautenburg

Tautenburg Lightmeter L12, March 31st 2009, Lux = 2.65e-07 counts
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e Srmultaneous measurements wrth other
| mstruments (Luxmeter SQM) | :
~ * Sun+ twrlrght -

--_--Moon | | Sty
. Daylrght Sensor (Mark 2. 3 IYA Lrghtmeter)
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nghtmeter I\/Iark 2 3 — IYA 2009

nght in the C|ty

Wagnergasse 29./30.Aug 2009, L020.0916, L24 (blau,Mark 2.2)
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| Lgntntecty

Wagnergasse, 29-31 Aug. 2009, L0020 (black) daylight(green), L24 (blue)
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Mark 2.2; L24: Lux/cnt=7e-06

e o TAOS-Daylight*21

—  Sun+Moon(Graff)

— Moon;ph.-f.: Graff,compiled, HB f. Aph, p. 400 |

cd.sr/im?2]

TR

Beleuchtungsstaerke (Horizontal Irradiance) / [Ix

1[)'3 =l 1 1 I I 1 I 1 1 1 I 1 I -
14:00:00 UT200:00 FOZ00:00 PBZ00:00 WRCO0:00 WHX00:00 WBZ00:00 UME00:00 UAZ00:00 UTZ00:00 Q0CO00:00 WBZ00:00 WRZ00:00 WEBEZ00:00 UTC
Zeit (Time)




Dayllght VIS und NIR

nghtmeter I\/Iark 2 3

Mark 2.3 (blau) und Mark 2. 2 L18, Lux = 1. 4e 07 counts
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Dayllght Nonllnearlty

nghtmeter Mark 2 3

Mark 2.3 (blau) und Mark 2.2 L18, Lux = 1.4e-07 counts

~ « + Measured: Lux/cnt=6.2e-06 g
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E === Full Moon in zenith: 0.267 Ix; zenith-extinction: 0.23 mag
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= — Moon;ph.-f.: Graff,compiled, HB f. Aph, p. 400
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 August12 anomaly

Wagnergasse West-DachLuke - Perseiden durch Wolken, Mark 2.3 (blau) und Mark 2.2 L18
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Austrlan Network I\/Iay 2009

-' . Wlen Kuffner Sternwarte i

Lmz

Johannes Kepler Sternwarte

Graz Inst FurWeItraumforschung

Schopfl Leopold Figl Observatorlum

Kanzelhohe Sonnenobservatorlum
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~ Paranal June/July2009

L26 at Paranal; re-calib; fit:ext; z=0-ext=0.08mag, Lux = 5.74e-07 counts
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nght-brlghtness Ce‘rroParanaI

L26 Paranal 14 Jun - 4 Jul 2009
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. v Llnz . |
Johannes Kepler Observatory






Keplér-S_terhWafrté , Linz.

Nachtlicht - Kepler-Sternwarte Linz, Mai 2009
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Lmz Keplersternwarte

Llnzer Astronomlsche Gemelnschaft |

Nachthimmel, Johannes Kepler Sternwarte Linz, Maerz-Juli 2009

14000 . . . . .
Full Moon in zenith
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£ nghtnght Llnz o '
Sprlng Summer 2009

One third of full moon in zenith
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Srnd dre Nachte heIIer’?

O 001 Lux
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,Wren 16. Bez Kuffner Sternwarte 22 Feb
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Linz, Kepler Sternwarte Sprrng/Summer |
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nghtmeter = Llchtl\/lesser L|nz
Schlossberg yesterday '

i 004 Luxtotal o
0025 Lux C|ty Ilght return a

Sprlng summer 2009

O 1 Lux corresponds to O 001 Wa,tt/m2

Annually at 10h per day: 4 Wh/(m2 Jahr) “

Downtown L|nz 4x4 km: 64 I\/IWh/ Jahr <7

Cost: 15 KE / year /\A; Stw. Jena



© Linz Schlossberg, 3L Avg.

Mondlicht (12 min), Mondschatten (10 min), Ars Electronica Center (vertikal, 10m)
LO03 Linz, Schlossberg nahe Kepler-Denkmal, 31. Aug 22h03-22h47 MESZ

+ + Measured:: Lux/cnt=2.2e-07

= Full Moon in zenith: 0.267 Ix; zenith-extinction: 0.23 mag
—  Sun+Moon(Graff)

—  Moon;ph.-f.: Graff,compiled, HB f. Aph, p. 400
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 LichtausLinz

Licht aus Linz, 3.9.2009. bis 23h MESZ (21 UTC: Rathausturm,ab 23h55 Hauptplatz 2,5m Hoehe
« + Kepler-Sternwarte: Lux/cnt=3e-07

Full Moon in zenith: 0.267 Ix; zenith-extinction: 0.23 mag
e | — Sun+Moon(Graff)

Moon;ph.-f.: Graff,compiled, HB f. Aph, p. 400
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~ Hauptplatz _'aus 5

Licht aus Linz, 3.9.2009. bis 23h MESZ (21 UTC; Rathausturm,ab 23h55 Hauptplatz 2,5m Hoehe
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How many stars can we still see? - Year of Astronomy Lightmeter Network

Night brightness: city sky (Berlin in red) and near natural sky (Tautenburg in black), June 2009
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Measured: Lux/cnt=7.74e-07

— Moon;ph.-f.: Graff,compiled, HB f. Aph, p. 400

« « Measured: Lux/cnt=2.65e-07

== Full Moon in zenith: 0.267 Ix; zenith-extinction: 0.23 mag
—  Sun+Moon(Graff)
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Kuffner-Sternwarte, Wien

€000 Nachtlicht - Kuffner-Sternwarte Linz, Mai 2009
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Dekadischer Logarithmus der Horizontalen Beleuchtungsstaerke / [I1x]




Keplér-S_terhWafrté , Linz.

Nachtlicht - Kepler-Sternwarte Linz, Mai 2009
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~ Tautenburg

Nachtlicht - L12, Tautenburg, Mai 2009
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Atacama Wuste Chllef

ESO Cerro Paranal

L26 Paranal 14 Jun - 4 Jul 2009
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June: Berlin, Linz, Vienna, Tautenburg.

How many stars can we still see? - Year of Astronomy Lightmeter Network

Night-sky brightness from 4 selected nodes with 7 565 650 measurements in June 2009

16

Full Moon in zenith

Kepler Observatory, Linz; Lux/cnt=3e-07
Kuffner-Observatory, Vienna; Lux/cnt=7.15e-07
Berlin Platz der VN; Lux/cnt=7.74e-07
Tautenburg Observatory; Lux/cnt=2.65e-07
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Night-brightness (decadic logarithm of horizontal illumination / [Lux])
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Lights in snowcoveredl Vienna:

Effect
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-' -;turnlng
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SW|tch off all publlc Ilghts |
Some commercial lights
~Some monument lights
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nghts off Jena

seen from Tautenburg

Tautenburg Luxmeter
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~ Lights-off Jena - city-lightmeter-net -
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' Long Term I\/Ionltorlng

Tautenburg 2006 2009
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Anzahl

Verteilung der Beleuchtungsstarke; n = 18424; Median = 0.022
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Anzahl
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Long Term Monioring

TLS Night Brightness at Darktime: Sun, Moon < -18 deg
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