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o H any stars can we still see?

- http: //starlit. astronomy2009 at

I always and everywhere

* worldwide applicability. : £ 38
I by Orion and UMi f”a‘iﬂ;ﬁm v
* many languages - Dy

»* create your own access
- same method for 10 years, 500 ,52010
 real-time result maps+ o WS f
« SQM and Ilghtmeterflntegna'tl&
‘s time and weather‘anchorby hgh‘tmet@rﬁwe’twm%ﬂiu
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Sky condit on colours: W L, nd Slars d.very bad, ® 4 bad, W4, modorcte, y. qaad, @®: o, vory qood, ), matural sk



Why a nghtmeter’?

e Snapshot VS. Monltor --- Ilght weather VS, Ilght
~climate | --

. Quantn‘y mght brlghtness as envwonmental factor- |

~» Building an network fast ---> low cost (100 €)
existing technology (Wlndows/Llnux SIEICT)

» Easy to use long-term contlnuous monltor e
* Long term Comparablllty i



nghtmeter

i Mark 2% August 2009 IYA nghtmeter
- amorphous Si-solar cell
= USB connection
e dayllght part non-linear (from fuII moon)
- 1 Hz (up to 2 kHz with the I|nu>_(..vers1on_) o
- extra pre-calibrated day-sensor 1 Ix to 60 Kix
- non-lirj.éari_ty from 0.1 Ix (I_\/Ioon.!.) | |
- detection limit a few micro Ix (_Si'hgle stars)

New Lightmeter Mark 2.3 pro: less latency, linear to 10 Lux, loWer noise amplifier



Lightmeter:
simple,

~continuous
sky-monitoring

Hewwa rmarny stars can woe still see? - Year of Aslroraoms Lightmelor Belsork

Might brightness: City sky (Berlin in red} and near natural sky (Tavtenburg in black), June 2009
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. Callbratlon e
always and everywhere 5o

iR 'Sun

» Twilight o _
» Moon (less available; use for checks) |



~ WattQuantity?

R Magmtudes oer area - v
- magnitudes (which magmtudes’?) v

' -IIIummatlon Lux.io e
. Energy qux den3|ty Watt/m2



Watt Purpose’? ! o

. Magnltudes —> astronomy | |
e IIIumlnatlon — lighting for humans
. Energy qux —> energy / COZ / enV|ronment

Light | s aIready monitored by atmospherlo physros
solar-energy harvesting and meteorology
total radiation (global radlatlon)

— Do it at night and keep the Whatt/'”m2 — but how?



~ Calibrating the lightmeter network
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Moonless summer nights at Cerro Paranal and Cerro Armazones
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- Micro-Lux at Atacama

Moonless summer nights at Cerro Paranal and Cerro Armazones (cyan)
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Atacama total radiation Wim?

Cerro Paranal and Cerro Armazones (red), 2010 Feb 12
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~ Check with total-rad. measurements

Lindenberg llumination, L52 Lightmeter and CM21 sensor (red) 2010 Feb 16717

ab.c.d=1.01e5, 49624, 2.580-9, 2. 37e-3
U8 1. . Lindenberg measured CM21

DM medel P=998/T d=-9/k=2.78
A00 - ]
300
200 - .
100 - .

0 —= ; b —— re——

08 00:00 ID00:C0 DFD0:-00 TTRo0d:00 IE00: 00 FRC00: 00 IFBEC0 00 IR0 00 RO 00 TTOC0: 00 IRnd: a0 OF00:C00 UTC




easurements

 Check with total-rad. m
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Lindenberg llumination, L52 Lightmeter and CM21 sensor (red) 2010 Feb 16717
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| Results from the - _
Internatlonal Year of Astronomy .
nghtmeter Network |

http //Ilghtmeter astronomy2009 at



- Paranal 2009/ 2010

2500 Cearra Paranal, horizantal illumination, 2009 Nov 25 - 2010 Mar 10
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~ Cerro Armazones Feb 2010

Cermo Armazones, honzontal illumination, 2010 Jan 28 - Mar 11
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. ~ Berlin 2009 .

Berlin, L29 Lightmeter June - December 2009
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Llnz L
Johannes Kepler Observatory

20 624 luminaries,
e 93908 ights,.
| 86 59 Watt / light average
2 MW total |






Mumaer of maasuremanks, 1,10

~ Kepler Observatory Linz

Kepler Sternwarte Linz, Total Irradiation, March to December 2009
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~ Kepler Observatory Linz -

Eepler Sternwarte Linz, Nighttime total radiation, March to December 2009
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 Kuffner-Observatory / Vienna 2009

Vienna, Kuffner-Sternwarte, L6 Lightmeter February 2009 - February 2010
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 Kuffner-Observatory / Vienna 2009

Vienna, Kuffner-Sternwarte, L6 Lightmeter February 2009 - February 2010
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Libelle 2, TLS-Tautenburg illuminance 2006
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 Tautenburg 2007

Libelle 2, TLS-Tautenburg illuminance 2007
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Libelle 2, TLS-Tautenburg illuminance 2008
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. tenburg 2009 ._

Libelle 2, TLS-Tautenburg illuminance 2009

10000 |

Full Moon in zenith
B LiZ all; med.= 28,700 mix; n=348988
B Li2 dark; med.= 1.449 milx; n=46920
B LiZ2 clear dark; med.= 1.358 mlx; n=19743 -

BOCO

Q00

ADCO

Number of measurcments

2000

LH]
—3.3 —3.0 —2.0 2.0 —-1.3 —1.0
Decadic lagarithm of norizontal illuminance ¢ [1x]



~ Lightmeter Datacenter at GAVO

Gt METROFHET 508,

(GAVY( Information on Service ‘Light
e ommeee - Pollution Weather'

Il=e this Service
fram wour Browser

Help Further access opticns are
We give conlinuous night and day light discussed below
measurements at all natural cutdoer light levels by a

network of low-cost lightmeters. Developed to start

simple, glebal continuous high cadence monitoring of

night sky brightneas and artificial night sky

brighlening (light pollution) in 2009. The lightmeler

=envice Info

Related
Faw data access

Metadata
ldentifier ==
Descripdon >
Heywords ==
Croator ==
Created >

Dala updaiad >
Copyright ==
Saurca >3

Reterenee URL ==

network is a project of the Thiringer
Landessternwarte, Taulenburg, Gemany and the
Kufiner-Sternwarte society at the Kuffner-
Observatory, \ienna, Austria. It started as part of the
Dark Skies Awareness cornersione cf the
\nternational Year of Astrcnomy.

Overview

You can acecess this service using:

s form -- allows access via an HTML ferm

Try ADQL o query  This service is published as follows:
our data.




~ Lightmeter Datacenter at GAVO
~ http://vo.uni-hd.de/lightweather

Gt METROFHET 508,

GAVW(O Light Pollution Weather

WINPLAL RN AT LOH T

Help Date i | (day/month/year)

Sernvice info Time (UTC) |

| Related plus/minus 11 |
Raw data access [minutes]

Gilie moasuremeants within thiz many minutes of yaur chosen date and fime. The sampiing rafe iz 20
inirles

Metadata

ldentifier == Etﬂﬁﬂﬁ |E| AT LUINZ 1 Yo gslecton matches &l muklzle valess legal

AT GMUMDEN 1 E
AT GRAL 1

Heywords == AT Gahberg

Creator > AT KLOSTCRNEUBLURG 1
Created => J"'I.T_KS ':l_l -
[} laentifior of the messuring station, starting with an 150 GC

Doscripion >

Data updaied »>

Copyright > Tabie Sort by | « | Limit to | 10¢ v items.
Sourcg >

Roteronce URL > Ou !FH'J'! format | HTML

| Go | |
Try ADOL to query |Result link] 5
our data.




_' ; Enjoy and feed the database"_ -
Ll - Instructions at. T
http //Ilghtmeter astronomy2009 at

If you forgot your user, mall to Gales

Ilghtmeter@astronomy2009 at = %

| OrUSe e
 Guest and IYA2009 .

One of meny_u's_e_s: ,Calibre-te ’th.e satel'lites..,

g


http://lightmeter.astronomy2009.at/
mailto:lightmeter@astronomy2009.at
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World Heritage

» Brasilia session adopted "Thematic Study —
Astronomy and World Heritage”
UNESCO/IAU/ICOMOS

» http://www.astronomicalheritage.org/

* Astronomical contribution to the all important
Universal Outstanding Value for the World
Heritage Programme evaluated

* Nominations: national UNESCO comm.
»_Starlight Reserves and Starlight Oasis
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~ Lightmeter: Oasis to Reserve

Number of measuremonts

Horizontal lumination

20020 I I I
Full Moon in zenith
Bl FParanal, tower, Sept. 2009
I Grossmugl - centre, Oct, 2009
Bl Geszeuse Tour, Oct. 2009
15000
10000 -
S000 -
] - = -
=3.5 ~3.0 ~2.5 ~2.0 ~1.5 -1.0 -0.5

Diecadic Logarithm of horizental illumination / [Lex]

Grossmugl at bronze-age tumulus: 21 .15"'m'ég/”2,

Gesause NP SQM-L 21.63 +/- 0.14 mag/"? (UMa 21.8 , zenith, Milky way: 21.6)






Admonter Kalbling, 2196m at Moonset — Gesause National Park
Thomas Posch

o T T
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Mountains in starlight — Gesause National Park , Austria — Andreas Trawoger



Hornzenbal Harmimance ¢ [Lux]

Calibration with high background
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