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Hong K ong Night Sky Brightness M onitoring Network (NSN)

—~unded by'Environment and Conservatic
—und’ of the Hong Kong SAR governmel

e Duration: June 2010 - May 2012

« NSN data:
— Night Sky BrightnesgNSB) by Sky Quality
Meters — Lens Etherné6QM-LE) at18
monitoring stations

— Cloud amounby IR sensors
(Boltwood, AAG) at selected stations

— Meteorological dathy on-site weather
stations and observations by Hong Kong
Observatory (HKO)




e NSN stations
QM-LE points to zenith R

(under transparent window) | cloud sensor

weatherproof casing:

/r uhe
e

reflective surface /

3G modem, router / "
power adapters | D

fans, timer
mounting frame

mounting pol

e
-3 {;
— I !

>,
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NSN stations

o Special thing about NSN stations:
— Measure NSBimultaneously, continuousst multiple locations

— 10 urban + 7 rural + 1 airport
« Cooperation with HK Observatory, secondary schamsernment agencie

— Data collection
 Each SQMLE is connected to &G router and modem with a fix IP addre

« Serverat The University of Hong Kong requests reading fronstalions
every 5 minutes

e Store raw data in a database

— Custommade outdoor casing
» Polycarbonate (after one-year of agieffgct of the case ~ 0.2 mag
» Electric fans for ventilation (interior reaches@5n summer!)

— Timer (with battery backup)
o Daily reboot (4pm power up, 8am power off)
« Hardware and network connection may be self recovaited reboot
« Avoid overheat during daytime




Rea-time night sky condition ms
http://nightsky.physics.hku.hk
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icon shows the location of the monitoring site of “"Hong Kong Night Sky Brightness Monitoring Network [NSN) ™. The color of the icon represents the night sky bright-
ness [NSB) measured by SQM-LE at that site: smaller value (red. purple, orange) represents brighter sky while larger value (blue, gray, black) represents darker sky.
The data displayed is provisional as there is only limited quality check.
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Uncertainties of SOM.E measurements

 Manufacturer'slaimed accuracy
— +/- 10% or+/- 0.1 mag arcsecfor all magnitude readings

e Additional factors in consideringncertainties of SQMLE
readings:
— digitization error
e ranged 0.05 to 0.15 mag arcsec
— Measured data spread depends on the incoming luminance |
e ranged form 0.02 to 0.16 mag arcsec
— frequency-period modes switching point

 uncertainty increased to 0.2 mag arcdsglow around ~14.6
mag arcse¢

« Generally, foundarger uncertainty for brighter measurements

— Could be problematic when making comparisons betweem u
and rural skies 7




Uncertainties of SQOM.E measurements

- Digitization error

Histogram of SQMLE#978 NSB values >=14 mag measured at iObs
W (total 25,620 data entries, bin = 0.01 mag, time from 26 Nov 2010 18hr to 6 Jan 2011 06 hr)
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Uncertainties of SQOM.E measurements
— measured data spread vs input luminanc

| averaged NSB responses

against a constant LED source . =
| at distancal inside a light- =
shield dark platform
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Effects of human lightings on NSB

o Attempt to identify theeffects of human lightingen night
skies

 Compiled the'darkest” NSB profiles vs timéy selecting
the dimmest nights at any particular time

— Large quantity of data used (over 9 months)

— Brightening of night skglue to meteorological or astronomical
factors such as moonlight, cloud, air pollution{®j included

— Compare and contrast the profiles from urban and ribeal s




Effects of human lightings on NSB

(1) Theurban site is roughly 2 mag
arcsec brighter than the rural site

 urban site (HKU)

(2) NSB stayed constant for a 18:6'_
prolonged period untthe night sky & -
got dimmer for a few hours
(probably due to theeduction of
human lightingy after which the
night sky stayed roughly at the sam R e g
level
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(3) Thenight sky turned dark earlier

for rural siteand got to the final e
level earlier than the urban site (due  rural site (iObs) S

to different lighting usage patte?h 202
(4) Greater amount of “jump(’ E al
) in urban siteghan rural site, |
due tomore human lightings used by
*remark: = 19.6 -

NSB show by the blue dash curves here are the nuami [

values sampled over large data sets covering Juitet? g o o e R o

March 2011: The red curves show the their best fits 20:00 21:00 22:00 23:00 00:00 01:00 02:00 03:00 04:00 DEI.DEI!
time (HKT)




Effects of change in cloud amount on M
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Webpage:

Danke!

http://nightsky.physics.hku.hk

e NSN detalls

« Map of night sky condition on Google Maps
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