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e Date: 2 - 3 May 2016
® Place: SI-4 415, Chungbuk National University

International Workshop
on Night Sky Brightness Measurements

( 10:30 - 11:00 Registration \
Session I : Night Sky Brightness General Chair: Chun-Hwey Kim (CBNU)
11:00 - 11:30 Jason PUN (Universtiy of Hong Kong, Hong Kong)

Project Background of the Globe at Night - Sky Brightness Monitoring Network
11:30 - 11:45 Jerzy M. Kreiner (Pedagogical University of Cracow, Poland)
Night Sky Condition of Mt. Suhora Observatory in Poland
11:45 - 12:00 Bo Kyung Kwon (Kwangjin astronomical observatory, Korea)
Development of the Public Outreach Program conceming Night Sky Brightness
12:00 - 14:00 lunch
Session Il : Measurements of the Night Sky Brightness Yonggi Kim (CBNU)
14:00 - 14:30 Jason PUN (University of Hong Kong, Hong Kong)
Performance and Results from the Globe at Night — Sky Brightness Monitoring Network
14:30 - 14:45 Hong-Kyu Moon (KASI, Korea)
The Heritage of 1YA2009 Korean National Node: Nation-wide GaN Network
14:45 - 15:00 Seo-gu Lee (KASI, Korea)
Ten Years of KASI's Activities on Dark Skies Awareness
15:00 - 15:15 Yong Sun Lee (Daejeon Astronomical, Korea)
Measurement of the Korean Night Sky Brightness using SQM
15:15 - 15:30 Joh-Na Yoon (Chungbuk National University, Korea)
Accuracy analysis of SQM with SkyCCD data of CBNU observatory
15:30 - 15:40 Coffee break
SessionIll : SQM User Workshop Chair: Jason PUN (Universtiy of Hong Kong, Hong Kong)
15:40 - 16:10 Chu Wing SO (Universtiy of Hong Kong, Hong Kong)
Data collection concerns of the Globe at Night — Sky Brightness Monitoring Network
16:10 - 18:00 participants of the korean SQM users
free discussions about using SQM
18:00 — 21:30 Banquet
Date: 3 May 2016
\ Further Discussion for collaboration about Globe at Night-Monitoring Network )
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The Earth at Night: the world illuminated

Credit: NASA Earth Observatory/NOAA NGDC
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The Earth at Night (2012)

Credit: NASA Earth Observatory/NOAA NGDC
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The Eth at Night — Korea (2014)
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° Credit: Science and Analysis Laboratory, NASA-Johnson Space Center, The Gateway to Astronaut Photography of Earth /
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The Earth at Night - SeoulX| & A](2014)

\9 Credit: Science and Analysis Laboratory, NASA-Johnson Space Center, The Gateway to Astronaut Photography of Earth /




The Earth at Night - Seoul*| & A](Apr 2016)
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\\ Credit: Science and Analysis Laboratory, NASA-Johnson Space Center, The Gateway to Astronaut Photography of Earth /
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The Earth at Night - Busan-4+F*](2012)
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The Earth at Night - Jeju A 5=%(2011)

e 1ISS027E014800
\ Credit: Science and Analysis Laboratory, NASA-Johnson Space Center, The Gateway to Astronaut Photography of Earth /

Light Pollution

® Wasteful light emitted upwards directly by or reflected
from artificial sources being scattered by aerosol (cloud,
fog), or pollutants like suspended particulates in the

atmosphere.




Scattering of light pollution
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Mie scattering

From: Sanchez de Miguel, A. (2015) Variacion espacial, temporal y espectral de la contaminacion luminica y sus fuentes: Metodologia
\yxr\esultados Ph.D. Thesis. Universidad Complutense de Madrid /
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Scattering of light pollution - light domes

Fish-eye representations of sky brightness data

City effects detected up to 100 - 170 km from the
city center
\\e From: Duriscoe et al. 2007, Publications of the Astronomical Society of the Pacific, 119, 192 /




Light pollution

* Light pollution:
® Uses of outdoor lighting: safety, recreation, advertising,
decorative, etc

* Types of lighting: incandescent lamp, fluorescent (Hg),
high/low pressure sodium (Na), metal halide, mercury vapor
(Hg), LED, etc

® Environmental degradation: improper uses and abuses of

artificial outdoor lighting
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Adverse effects of light pollution

Light Pollution: environmental degradation due to artificial lighting

Health: light trespass, light nuisance
* Environmental: nocturnal species, unbalance ecological systems

o Astronomical: skyglow / “overglow” from urban lighting

Energy: light not targeted at your eyes — wasted energy
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/Adverse Effects of Light
Pollution: Health and
Environmental
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Light pollution and
Night Sky Brightness (NSB)

* Sky glow

* Scattering of artificial light by cloud, acrosol, and suspended
particulates in the atmosphere

° Spreading light pollution effects to greater distance
® Decreasing the brightness contrast of night sky

e NSB:
® Measured light intensity of the zenith sky at night

* Combination of the scattered light from artificial lighting sources
and natural emissions (airglow, zodiacal/star/ Galactic light, etc)
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Night Sky Brightness (NSB)

* Artificial lighting:
® Follow routine pattern of operations nightly
® Vary according to land utilization, population, etc
® Scattered city light from cloud
¢ Natural emissions:
® Moonlight: major natural light source

* Low in intensity: airglow (emissions from
atoms and molecules ionized by solar radiation), integrated
starlight, diffuse galactic light, extragalactic background light,

etc

Py smuan  gemec s
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Measuring NSB

1. Astronomical photometry
®  Traditional way: telescope + CCD sensor
®  NSBis estimated by brightness of star-free regions on CCD
images
* Advantages:
Small photometric error (S10.1 mag arcsec™?)
Multiple bands measurement
Wide range of field-of-view
* Disadvantages:
Highest cost (personnel, equipment)

Low geographical (at the observatory) & temporal (relatively
few observations per nights) coverages

E AR (PPN
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Methodology

Patat, F. 2003a, Astronomy & Astrophysics, 400, 1183
Flowchart: Patat, F. 2003b, Astronomy & Astrophysics, 401, 797

observato .
v 1Maging on object &

telescope + SENSOT standard s%ﬁelds
calibrated .
NSB data pre-processing
4 (bias, dark & flat-field)
# %olor & extract NSB #
standard zenith tragcslu(:&l(l)zrlltslon (Patat 2003b)
NSB \ color aperture
transformation €= photometry
@ coefficients
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Result highlights

Filter SkyBr. Min Max N Adig N
[ 2235 019 21.89 2278 129 020 264
B 2267 006 22,19 2302 493 028 14404}
Vv 2171 024 2102 2230 692 020 1836
R 2093 024 2042 21.56 1285 006 3931
1 19.65 028 1885 2056 1137 007 3001
Total 3736 10432

Note: Values are expressed in mag arcsec™. Columns 3 to 8 show the g
rms deviation, minimum and maximum brightness, number of dark-
time data points, expected average contribution from the zodiacal light,
and total number of data points,

e UBVRI NSB correlated with

solar activity.

® V, R, and I results show a 6- S | =129

P I MEPEPEE BT "
. . 1000 1 5I00 2000 2500 3000
month oscillation pattern MJD—51000

Zenith-corrected dark time NSB

measured at Paranal
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Measuring NSB

2. Night-time remote sensing data:
® Operational Linescan System, Defense Meteorological Satellite
System (OLD-DMSP)
* Day-Night Band, Visible Infrared Imaging Radiometer Suite (DNB-
VIIRS, Suomi National Polar-orbiting Partnership)
* International Space Station (ISS)
* Aerial photos by aircrafts
* Advantages:
Identify sources of light pollution
Large geographic coverage (from regional to global scale)
* Disadvantages:
Low temporal coverage

Challenging absolute/relative calibration over the large spatial coverage
and over time

International Workshop on Night Sky 7% COSMIC| Globe atNight - Sky
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Remote Sensing: A. Sanchez de Miguel et. al.

(2014) A. Sanchez de Miguel et. al. 2014, Journal of Quantitative
Spectroscopy & Radiative Transfer , 139, 109

Data: OLD-DMSP

Scale: Spain

Sampled period & calibrations: radiance calibrated (1996—
1997, 2006), non-calibrated (1992-2010)

Study theme: relationship between the radiance received by

the satellite and the energy consumption (official data from

the government)
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/ . Consumption vs Cumulative radiances \

0
Result highlights 5.
g
E
g 015
® Strong correlation between the R _
radiance and energy consumption P
® Derived the electricity o1 et
consumption for street lighting in Cumlative radiances (mW/cm/sr /jim)
Spain from 1992 to 2010 o :‘"::’“ of Mislie Febly Gl o Wit
. . MSP VIIFS (cabbiat e T
® doubled in the last 18 years in 50 E Efiwl..l:f " -:3!?, n
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Electric Power Consumption (GWh)
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Remote Sensing: Kuechly et. al. (2012)
Kuechly, A. U. et. al. 2012, Remote Sensing of Environment, 126, 39

® Data: mosaic image from

aerial (3000 m) photography

e Spatial resolution: 1 m

® Coverage: Berlin, Germany

® Sampled period: single flight during
20:40 - 23:23 local time (UTH+2) 11
September 2010

® Sensor: Finger Lakes Instruments

camera (interline transfer CCD)
® Lens: Sigma 24 mm F1.8 DG

¢ Filters: Luminance, Red, Green,
Blue
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Result highlights
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\SPMSP 2006 data )
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Aerial mosaic

(1m resolution

s ™
Remote Sensing: Kyba 2015

Kyba, C. et. al. 2015, Remote Sensing, 7, 1

* Data: OLD-DMSP, DNB-VIIRS, ISS, aerial

* Locations: 6 European cities, USA

Tegel airport in Berlin, Germany

a) DMSP

OLD-DMSP DNB-VIIRS aerial
(~2.7km) (~750m) (~1m)

© J
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Result highlights

* City light changes dynamically over the course of the evening

ISS images of Madrid at different times of night (resolution ~100m)
\e § 5 Y,

Result highlights

e Difference patterns in light emission in different cities

0g 12 2.0 36 &7 13 25 50 100

Upwelling radiance of six European
cities in the VIIRS two-month

composite dataset

@ ISS images of six European cities
\

/
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Measuring NSB

3. Dedicated devices
® DigiLum luminance meter, Mark Light Meter, Sky Quality
Meter (SQM), etc
* Advantages:
Balance between accuracy (10.1 mag arcsec?) and cost
(~ USD 300 per unit)
Easy to use

High data sampling frequency (several seconds)
* Disadvantages:
Single band measurement

An average of the spatial variations of night sky

L e A S
i u e T rightness Monitorin e N
N\ Korea, 25.2016 zm== LIGHTw | \eq 9 sl Dizanazs

Network /

" Dedicated device: Pun et. al. (2014)

Pun C. S. ]. et. al. 2014, Journal of Quantitative Spectroscopy & Radiative
Transfer, 139, 90

The Hong Kong Night Sky Monitoring Network (NSN)

Coverage: 18 locations in Hong Kong (10 urban, 6 rural, 2 not-

classified)
Sensor: SQM-LE
Period: May 2010 — now

Data collection: every 1 to 5 minutes throughout the evening,
4.6 million data points reported

® Live data display: (1) project webpage
http://nightsky.physics.hlu hk/; 2 (weather agency)

http://www.hko.gov.hk/ gts/astronomy/astro_portal.html

International Workshop on Night Sky 7% COSMIC| Globe atNight - Sky
Brightness Measurements — «.# Il Brightness Monitorin sunnd S WaMeclsn. 3
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Measuring NSB by SQM-LE

SQM-LE (fixed to the cover) -
weatherproof housing mounting

(with reflective surface) frame cloud

sensor
circular glass window

power adopters for devices

— P Jr—— 1 power timer
R\ l H " :h ¥ switch
',,!I g . A BX =

| i 3G " mounting |
! b{ n modem pole

ventilation
fans

ventilation
fans power inlet

International Workshop on Night Sky —«7%,
Brightness Measurements 's..a, CPSMIE
Korea, 2.5.2016 g LIGHTw

3G router .
Custom-made housing

Globe at Night - Sky =
Brightness Monitoring @'g;ggga 3)1‘ =?i;llﬂ;Pé
Network

SQM-LE points to zenith (within the housing)

R TE
station

=

%

Result highlights
- Night sky brightness depends on location

not-classified

i

urban

relative frequency (%)

18 17 16 15 14 13 12 N

@ NSB (mag arcsec?)

J
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" Result highlights
- Night sky brightness depends on time

21 23 24 01

02 03

04

14.5

TST (urban)
WTS (urban)

15.0

15.5

%

GFS (not-classified, éirport)

%

AAU.LI-Iral)\

16.0
16.5
17.0
17.5
18.0
18.5
19.0

19.5

21 22 23 24 01

hour (HKT)

02 03

04

200

Va

Result highlights

- moonlight impacts on rural NSB observations

ST 71T 11—

- iObs
4 Lsample: 332,003

relative frequency (%)

22 21 20 19 18 17 16 15 14 13

r 1T 7 177

|:| moonlight-affected
- moonlight-free |

NSB (mag arcsec™?)
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NSB database - data selection criteria

NSN operation: May 2010 — March 2013

e Total number of stations: 18

* Data collection frequency: 1 to 5 minutes

® Basic principle: every single data point collected will be included
in the database for analysis

Exception: Sunlight

® Data taken within 70 minutes after sunset or before sunrise were
excluded

® Exception: “non-night-sky” events (~ 5% of sunlight-free data)

® Stargazing events (some are near stargazing or education hotspots)

® On-site maintenance and servicing

® Unphysical NSB readings e.g., <10 mag, >22 mag

® Astronomical events (e.g., lunar eclipse)

International Workshop on Night Sky """ COSMIC Globe at Night - Sky - -
@ Brightness Measurements  v.” [Tu| Brightness Monitoring @‘ﬂ’xgq‘ﬂm
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Cross-checking satellite with ground-based measurements
SO (2014, PhD thesis)

' Lantau Island

oM

L

¥ Cap

¢S Hong Kong '

@ Istand 4, : 1
\\ Credit: /

Science and Analysis Laboratory, NASA-Johnson Space Center, The Gateway to Astronaut Photography of Earth
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Methodology: comparison of SQM readings with
the ISS night-time image

Raw photo at ~ 68 m resolution

f .
(taken in 2003) Georeferencing
e Compare to SQM readings
N, (taken in 2010-2013) Dark frame subtraction J

4 Result highlights A

T

-15 O urban
© not-classified
A rural

44 L

=13 |-

2L
Best fitted line with

AP
=0.98 —

A1k

slope

A i . i A
20 19 18 17 16 15 14

-2.512 log(/ 54,,) (arbitrary units)

average NSB (mag arcsec?)
* The correlation between remote sensing data (2003, y) and the

ground-based measurements (2010-2013, x) was strong

* > potentials of space-based study of light pollution

«7s

International Workshop on Night Sky — <7% COSMIC Globe at Night - Sky
@ Brightness Measurements  «.# i‘,, . Brightness Monitoring

B SR

{ {) fevran 39T Aansuca /

Korea, 2.5.2016  zzzzs LIUHE™ | Network
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Night Sky Brightness
Measurements

Appllcatlo Geographic Temporal Cost Accuracy Major pro | Major con
coverage coverage

Traditional Analyze night sky High accuracy High cost
CCD properties of a é é) é
site in detail
photometry
Wide-field Analyze sources Directional Gt raten
of light pollution % é) % % é) % é) % information challenge
photometry
Remote Analyze light Large Calibration
. ollution % é) é % % % é % % é cographic challenge
sensing P geograp 8
conditions across coverage

cities

Citizen science  Analyze light & % é} % é) é é % % é é Spread light Low accuracy
pollution pollution for visual-only

conditions across messages, cheap,  contributions
regions large coverage
Dedicated Analyze light % éj é:) % é} é é % % é Cheap and Single-band
NSB devices pollu-tl.on » accurate 0{11y, %ack
conditions within directional
regions information
Night Sky Analyze sources % % % & % & % Obtain spectral ~ Calibration
of light pollution information challenge

spectroscopy

© J

" Night Sky Brightness (NSB) h

Measurements

°® An expanded approach of the Hong Kong Monitoring
Network:

> Comprehensive and accurate measurements of the night

sky brightness in different locations

> A unified approach in data-taking and data-selection

» Capture the dependence of NSB on a large number of
natural and artificial factors

> Light pollution as a local problem, with local
data, and hopefully local solutions

International Workshop on Night Sky :‘ N CUSM“: Globe at Night - Sky
Brightness Measurements  «.# iy Brightness Monitorin SRm B mMecl R
@ Korea, 252016 z== LIGHT™| Notwork 9 I AL (B RER /
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The Globe at Night - Sky Brightness

Monitoring Network (GaN-MN)
® Co-organizers: t' ~

* Office of Astronomy Outreach, International ‘ ‘
Astronomy Union (IAU) '
® National Astronomical Observatory of Japan ~ d

® The University of Hong Kong INTERNATIONAL

® The Globe at Night project, National Optical YEAR OF LIGHT
Astronomical Observatory (NOAO) 2015

NAC)J

National Astronomical
Observatory of Japan

Korea, 2.5.2016 s Tous dERFa

Network e /
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The Globe at Night - Sky Brightness

Monitoring Network (GaN-MN)

e Goal: Establish a global night sky
brightness monitoring network

® Endorsed by the IAU Executive
Committee Working Group for the c 0 S M I c
International Year of Light 2015 as a ; ? ; 5

major Cosmic Light program in g / /’é ? WAL
/ 744

77,

support of the IYL

° “Suggestions were to “coordinate ... with
others who are pursuing the
educational aspect in other regions.”

International Workshop on Night Sky :‘ N CUSM": Globe at Night - Sky
Brightness Measurements  «.# Brightness Monitorin sunnd S ®eMefE
@ Korea, 2.5.2016 :m— [GHTw Ne?work < HEe T 3.'31: NEANATE /
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The Globe at Night - Sky Brightness
Monitoring Network (GaN-MN)

* First GaN-MN User —

Workshop on Jan 7-9, 2015
at National Astronomical

Observatory Japan
® ~25 participants from 7

countries/ regions

Measuring NSB by SQM-LE

Credit: Unihedron

® Sky Quality Meter — Lens Ethernet (SQM-LE)

® Gives NSB in the unit of mag arcsec?

® Claimed accuracy of 10.1 mag arcsec 2

Py smuan  gemec s
W) seesen gl:llﬂzalm?a
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The Globe at Night - Sky Brightness
Monitoring Network (GaN-MN)

e GaN-MN currently has:

® 16 stations operating in 8 countries/ regions in 3

continents
® 3 stations in Korea

® Over eleven million individual measurements had

been collected by May 2016.

Globe at Night - Sky
Brightness Monitoring @'Ewﬁn m NEANNTA
Network

Korea, 2.5.2016 g LIGHTw

International Workshop on Night Sky — «7%
@ Brightness Measurements '\.:&’ EUSMIC

4 Red: current stations (16 as of Apr 2016) — R — \
Blue: potential stations (3 as of Apr 2016) | : A, = S
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GaN-MN in Korea

” v::-_nr- T TP/}‘CJ wy chu;cll?m N
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Gangneung
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i aManTyERGN ¥ gt
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L UiF et
g

FHE U A&
Chungbuk National
University =5 angus, ¢ d

Observatory (e et PR e

] o Nidak — ¥
A A R 2 B CaE L XER FEL A F
Daejeon Astronomical " “#7,  conn
Observatory T

FFa el et

Muju Astronomical

RESl ol v kAl &
Yeongyang Firefly Astronomical

Observatory

¢ 1) 2

Observato

The Globe at Night - Sky Brightness
Monitoring Network (GaN-MN)

® Easy to join in the effort
* All you need are:

* A working SQM-LE with the standard protective
housing by the manufacturer

® Power supply and internet connection
® Benefits:
® Present your results real-time to the world

® (Gain access to light pollution measurements from
around the world

®Let’s fight light pollution together!

@ 3N

International Workshop on Night Sky :""‘, COSMIC Globe at Night - Sky
Brightness Measurements  «.» »9vLs Brightness Monitoring
\\ Korea, 252016 gz LIGHT® | Network
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For more information on the GaN-MN,

1) | Visit: http: / / globeatnight-network. org/

2) | Email us at: globeatnight.network(@gmail.com or

gan—mn@qq.com

T I (3) COMIC) SRS oy s g
v 3 rightness Monitorin = e e A
K Korea, 2.5.2016 z== LIGHT™ | Notwork 9 @t 3Dolaavara
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Jerzy M. KREENER

ALGERIA
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Some information:

B ok ‘e’

POLAND L’ KOREA

Population 38.4 min 51,5 min
Area 312 600 km? 100 210 km?

Capital Warsaw (Warszawa) Seoul (H2Al)
(1.2 min) (10.1 min)

Highest peak  Rysy (2499 m) Halla-san (1950 m)
(Jeju-do)

Search for good place for the observatory:

- very distant from cities
- very distant from industry centers
- as high as possible above see level

- good transportation and communication
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LITHUANIA

ywinoujscie

e Torun

« Szczecin

Bydgoszcz POLAND

« Poznan .WARSAW

Biatystgk

BELARUS

tédz,
Radom Lublin
Wroclaw .
. « Czestochowa

Kraké Rzeszéow
CZECH ra.‘\w % I-IZ-I_ 70 km
REPUBLIC % Dakopane <
. s
"
=

SLOVAKIA

Carpathian Mountains near Mt. Suhora Observatory (winter season)
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Geographical coordinates:
®=49°35'09"N A=20°04'03"E

Mt. Suhora Astronomical Observatory
of Pedagogical University of Cracow

The way to the Observatory (founded in 1987)
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Krakéw (Cracow) 70 km

o Mszana Dolna (430 m)

A Mt Suhora (1000 m)

W Skny™* A Turbacz (1310 m)

(@)
Obidowa (540 m)

Meteorological stations near Mt. Suhora Observatory
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Mean number of observational hours for some places near Mt. Suhora (1000 m)
(according to results of meteorological observations in the years 1960-1974)
Krakow (Cracow) = 100%

Krakow Mszana Din Obidowa Turbacz
220 m 430 m 540 m 1310 m

Some facts from the history of Mt. Suhora Observatory

January 1984 The localization of the Observatory was accepted
July 24, 1986 The corner stone was laid

October 4, 1987 The ,first light” — observations of Jupiter

November 5, 1987 The official opening of the Observatory
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IR (e 3 4 Koo Mgl etk
(May 1986)

The future site of the dome

The mean number of clear nights in the year
at Mt. Suhora astronomical observatory:
100 -120
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»Sea of clouds” result of the inversion of temperature (view from the Observatory)

Seeing

2"

Min 1,5"
Max 6"
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The values of seeing at Mt. Suhora Observatory (September 1995 — April 1997)

400
@ 150
=
5]
E 300
o]
Yt
Z
< 250
5]
g
G
) 200
St
2
B0
g
=
Z m
=
o UL D T I D e e o o
1 2 3 4 -] & T a8 9

seeing (arcsec)

Typical: 1,8 arcsec
The best value: 1,06 arcsec

Mean extinction
Filter coefficient

u 0.539
B 0.292
v - 0.213
R 0.120

0.092

-39 -



The brigthness of the night sky atMt. Suhora Observatory

April 30th / May 1st, 2016

Mt. Suhora Observatory - Sky Quality Meter

6.00 |
8.00
10.00 -

g 12.00 |

< 14.00 ]

g 16.00 ]

< 18.00 ‘.

= 2000 | e 5 K@@M
22,00 o

24.00 - - - - T T T 7 3

apnuyy uoopy

RSN

Time on 2016-04-30 - 2016-05-01
Moon phase: 39%
SQM Reader Pro by Knightware

Czujnik pomiarowy zainstalowano w ramach wspéipracy Katedry Astronomii Uniwersytetu Pedagogicznegg
z Pracownia Monitoringu Zanieczyszczenia Swietinego Politechniki Krakow skiej

Reading in Mag/Sq Arcsec NELM (Theoretical)
7.45 -6.2

Time of Reading Moon Altitude, Phase

l 2016-05-01 05:17:39 +20°, 39%

Jasnosé nocnego nieba
Mt. Suhora Observatory - Sky Quality Meter
500 L
8.00 -80
o 10.00 : 70
E 1200 60 §
= 1400 5032
g 1800 40 F
én 18.00 nE
20.00 i, obeb 20
22.00 i b w E o
24.00 0
& & §.d AP " Ll G &
& & o ¢ g s ¢
Time on 2016-05-02 - 2016-05-03
Moon phase: 20%
Czujnik pomiarowy zail ano w ramach wspétpracy Katedry Astronomii Uniwersytetu Pedagogicznego
z Pracownia Monitoringu Zanieczy via Swi » Politechniki Krakowskiej
20.70 }5.9
Time of Reading Moon Altitude, Phase
] 2016-05-03 02:26:20 -12°, 20%
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More information:

Dr Tomasz Sciezor

‘ Tadeusz Kosciuszko University of Technology

sciezor@yvistula.wis.pk.edu.pl

The main telescope
of Mt.Suhora Observatory
Year of production: 1985

Cassegrain-
Spiegelteleskop
600/7500

A



September 1987
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The main telescope:
Cassegrain system

The diameter of the main mirror: 0.6 m

The focal length of the main mirror:2.4 m
The equivalent focal length

Cassegrain system: 7.5m
The diameter

of the secondary mirror 0.18 m

The weight of the telescope: 2760 kg
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EVOLUTION
OF THE PHOTOMETRIC EQUIPMENT

May 10, 198
First observations

with the one-channel photometer

equipped with uncooled
EMI 9865B photomultiplier
by Staszek Zola

(CK Bootis)

COMMISSION 27 OF THE I1.A.U.
INFORMATION BULLETIN ON VARIABLE STARS

Number 3251
Konkoly Observatory
Budapest
17 October 1988

HU ISSN 0374 - 0676

NEW ELEMENTS OF CK Boo

The star CK Boo (HD 128141, BD +9d2916) is a W UMa-type eclipsing binary
discovered by Bond (1975). Its light curve varies form night to night. Aslan
and Derman (1986] suggested these long-term changes to be due to a starspot

~cycle with a peried of about 7 years.

New photoelectric observations were cbtained during May 1988 at Mt. Suhora
Observatory (1000 m above sea level, phi=+49d35', lambda=-1h20m22s) of the
Pedagogical University (Cracow] using the 60 cm Cassegrain telescope equipped
with a one-channel photometer. An uncooled EMI 9865B photomultiplier as well
as blue and yellow filters close to UBV Johnson-Morgan system were used. The
data logging was controlled automatically by a Commodore-64 microcomputer.

The observations allowed us to determine the following times of minima by

parabolic fitting:

Johel

2447290.4153 +/- 0.
47290.4146 +/- 0.
47291.4796 +/- 0.
47292.3699 +/- 0.
47298.4072 +/- 0,

0007
0007
0003
0005
0002

Filter Minimum type

11
I1
I1
1
1

e

AR




Iy

First dual-channel photometer used at the Observatory in the years 1988 - 1990

.. | GK CEP 19/20-AUC-1988 RAW COHPARISON
Observations of GK Cep P TN N g I
(dual-channel photometer) - o R

928t : - J
£
Bad weather! 2.3}

AUgUSt 19/20, 1988 _q. | K CEP 19/20-AUG-1986 RAK VARIABLE ' " ]

T i,
W e i

Y

-3.2F

~3.8r

1.1 4
8.9
8.7 [, i
¢ R, e
£ a5l "
8.3t ]
: . . .
2.5 3.0 3.5 4.8
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Dual-channel photometer + CCD camera Photometrics STAR-1

used at the Observatory since 1990
(constructed at the Pedagogical University of Cracow)

Nightvision camera

CCD Camera

Photometrics Star 1

References:
Proceedings of the IAU Coll No 136.

Dublin Ireland, 1992
Ed. I. Elliott & C.J. Butler

gl

! ]mq-uu

sl

1]

Channel A

I

T

TELESCOPE((
b
0 3 [ruatussduntigglud
: T I
A @_
o
Channel B
| U
— | = s@
ot | L
i
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Astron. Astrophys. 280, 338-342 (1993)

Multi-task guiding system of the Mt. Suhora Observatory
J. Korzesineki and K. Wijcik

i ==

EEEEEEEEEEEE | Schematic view of the guiding

Contol ponal sysiem

Fifteen minutes exposures of the sume region in the sky: with

no guiding (upper) and with working autoguider {lemier)

J. Krzesinski, K. Wojcik,
Astron. & Astrophys. 280, 338 (1993)
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Ll

Three-channel photometer made by Astronomical Observatory in Vilnius (Lithuania)
used at the 60 cm telescope of Mt. Suhora Observatory since 2005

CCD camera SBIG ST10XME 2184 x 1472 pixels [14,9 x 10 mm]
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New system of photometric observations: The CCD camera was put in the main focus of the telescope
Advantages: 1) larger field of view 2) less loss of light
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Eclipsing binaries o [oocome |

W Ursae Majoris — type
- light curves
- modeling \
- times of minima b e

OE 0% 06 0M 0N 08 0B 08 06 0

- period changes Fozs

AKA 412, 463471 (2005
!‘;(eri 0. m.'\t:_-:;:u-ll.‘ml::- 20031456 Ag?tro nomy
@ ES0 2003 As‘t—-_rophysics

Physical parameters of components in close binary systems. |

1 M. Kreiner', $. M. Rucinski®, 5. Zola®, P. Niarchos', W, Ogloza'

Stachowski' *, A, B
M. Drozdz', B, Zakreewski', B. Pokreywia', DL Kj

'8, K. Gazeas®,
a’, and D. My 1

Astrephys Space Se
0 10,1007 |0 50F-006- 507700

ORIGINAL ARTICLE

The W UMa-type Stars Program: First Results, Current Status
and Perspectives

L M. Krelner - 8, Zola - W, Oyglosa - B, Pokrzywka -

M. Droiedie - G Stachowski - B, Zakraewski -

PG, Niarchos « K. Gareas < 5. M. Rocinski « M. Siwak -
1. Kagiel < I, Kjurkchieva - [ Marchey

1.1 T T T T T T r

08

07 I

flux
o
™
T

04

03

0.2

,_

1 L 1 L
0.8 o 0.2 04 0.6 08 1 0.2
phase

0.1

Comparison between theoretical and observed light curves of EF Boo (BVR filters). Individual
observations are shown with dots and theoretical curves with solid lines.
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» y = .

ble 'stars in open cluster.

" “*Varial

.

Open clusters : h (NGC 869) and y (NGC 884) Persei

)

-
2%
|

-2
ofn 99
L Y

o|eag
g

b

a3
afia

1
=
o
.-

L R

1 e
mf,

15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31
hours

A SAMPLE OF RESULTS - three variable stars. Observations in B-filter, December 1st, 1995
03 — Beta Cephei-type, 10 — Beta Cephei- type 15— type of variability unknown yet.

J. Krzesinski, doctoral dissertation (1996)
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050 T T L T Wl T
00 01 02 03 04 05 06 07 08 09 10
Phase

The star:) Oo 2299 (y Persei)
Typ: B Cephei
V[mag]=9.11; B-V=-0.27
P[d] =0.31792 (+0.00002)
Ampl. [mag] = 0.0073 mag +0.0003

J. Krzesinski, doctoral dissertation (1996)

[THE WHOLE EARTH TELESCOPE]
WET

1991: Mt. Suhora Observatory was included
in the group of observatories

( coordinated by Mc Donald Observatory, Texas, USA )
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The main goal of the WET: to observe a given star for 24 hours

Mc Donald Observatory, Texas

Kitt Peak National Observatory, Arizona

Mauna Kea Observatories, Hawaii

CFHT (Canada-France-Hawaii Telescope), Hawaii
Mt. John Observatory, New Zeland

Mt. Stromio & Siding Spring Observatories, Australia
Beijing Astronomical Observatory, China

Vainu Bappu Observatory, India

Moletai Astronomical Observatory, Lithuania

Wise Observatory, Israel

South African Astronomical Observatory, South Africa
Mt. Suhora Observatory, Poland

Ossevatorio di Bologna, Loiano Telescopes, Italy
Calar Alto Observatory, Spain
Observatoire du Pic du Midi, France

Observatoire de Haute-Provence, France
Observatorio del Teide, Tenerife, Spain

El Rogue de Los Muchachos Obsevatory, La Palma, Spain
Nordic Optical Telescope, La Palma, Canary Islands
Observatorio do Pico dos Dias, Brazil

Cerro Tololo Interamerican Observatory, Chile
European Southern Observatory, Chile

SARA, Arizona

Mt. Cuba Astronomical Observatory, USA
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Modulation Amplitude [ma]

XCov 18 HL Tau 78 Lightcurve Flle: hitou78.b1d

= T+ i Y

SR RSECHR E 1L T 5 ) 1
ANy M ;ﬁl N
+ N

PR -

i

héaeggf;.’.ggﬁé.azthﬂEé..zsté_..E:#é.::&h;:kéoaatéas:

Time [hours UT]
An example: photometric observations of HL Tauri

Modulation Amplitude [ma]

-

XCov 18 HL Tau 76 Lightcurve Part 2 (1-126) File: hitou76.b1d

€ i 15 20
Time [hours UT]

Data from Mt Suhora Observatory
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Volume 452, April 17, 2008

A massive binary black-hole system in 0J 287 and a
test of general relativity

M. 1. Valtonen', H. J. Lehta', K. Nilsson', J, Heidt?, L. O, Takalo', A. Sillanpda’, C. Villforth!, M. Kidger®, G. F'oyner .
T. Pursimo®, 5. Zola®™”, J.-H. Wu®, X. Zhou®, K. Sadakane®, M. Drozdz’, D Koziel®, D, Marche\.l"_w Oglaza {
C. Porowski", M. Siwak’, G, Stachowski”, M. Winiarski®, V.-P. Hentunen'', M, Nissinen'', A, Liakos'? & S. Dogru"*

Krzywa zmian blasku kwazara 0J287 zaobserwowana w Polsce, Grecji i Turcji.
Obserwacje wykonywane w Grecji i Turcji byly przez nas koordynowane i redukowane
(stan na 9-04-2008)
Sep £000-> DUEET Light Curve A
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Nerture 449, 189-191 (13 September 2007) |
doi:10.1038 /naturenéi43; Received 6 April 2007; Accepted 26 July
2007

A giant planet orbiting the
‘extreme horizontal branch’
star V391 Pegasi

R. Silvotti®, 8. Schuh®, R. Januli<®, J.-E.
Solheim®, 8. Bernabei®, R Getensen®, T. D
Oswalt?, I. Bruni®, R. Gualandi®, A. Bonanno®,
G. Voueclair?, M. Reed™, C.-W. Chen™, E.
Leibowitz'®, M. Paparo', A, Baran™, 5.
Charpinet®, N. Dolez®, 8. Kawaler'®, I, Kuriz™®,
P, Moskalik®?, R. Riddle'® & S, Zala'a

& [HAP fo A oo o
win Moiariello 16, 86131 Napoli, Haly

= Institet fibr Astrophysik, Universitiit (‘.oalhg:n.
Priedrich-Hund-Platz 1, 37077 (ttingen, Germany

3. Institate of Theorethcal Physics and mlmmw
Vilmhes University, 12 A, Gostaisto Stroet, 01108
Vilsis, Lithaania

4. Institutt for Teoretisk Astrofysilc, Universitetet |
Dslo, P 1929 Blindern, o315, Norway

5 INAP-Osservatorio Astronamico di Bologna, vis
Ranzand 1, 40127 Bologns, Maly

6. KU, Leuven, Institute of Astronomy,
Celestijnenlaan 200D, 3001 Lewven, Belgium

7. Department of Physics and Space Sciences and
the SARA Observatory, Florida Institute of
Technology, 150 West Um\mlry Boulevard,
Melbourne, Florida 3200,

B, IHAF- Mmr‘ourﬂhlm& Catanka, via 5.
Sofia 78, 9513 Catana, lealy

& CNRS-UMR5573, Observatokre Midi-Pyréndes,
Universiti: Paul Sahatier, 14 svenue Edouard Belin,
T1400 Toulouse, France

10, Department of Physics, Astrono:

Materials Science, Missouri State Umv!l'!:q [oLE,
Hational, Springfield, Missoari 65897, L

18, Institute of Astropomy, National Dzmrﬂ
University, 300 Jhongda Road, Ching-Li 32054,
Tabwab

12, Wise Oburt'llw!'. Tel Aviv University, Tel Aviv
BT, I

3 KDnhnl{(lntnllnly PO Box 67, H-1525
Budapest X1
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The Global at Night
- Sky Brightness Monitoring Network in Korea

R EEERE TP

COSMIC LIGHT

ATNIGHT
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I N =23 7|=

» Globe at Night(www.globeatnight.org ,USA)
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IV Globe at Night
3-1 Globe at Night 211 X &

2015: Globe at Night Real-time Interactive Infographic

So far in 2015, Globe at Night has received

Observations Over Time

l 2,04‘0’ Ihservations 0 . Cuevaion . .,..,....,..m, L

s00 | Mobile
W Cumulstive

fram 77 Countries
-\4‘7”.‘1 states

IV Globe at Night
3-1 Globe at Night 211 X} &

2015: Globe at Night Real-time Interactive Infographic

In 2015, Globe at Night received

Observations Over Time

! 3 05 ! b t &l Select a range of dates to zoom in, hover over data points for more information
SErvations -
) M| Observations | @

n
=1
®

soo || I Mabile
| Cumulative

@

anﬁel nwny

from104‘ Countries i’ o .'.
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.‘.‘ |
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IV Globe at Night
3-1 Globe at Night 211 X &

IV Globe at Night
3-1 Globe at Night 211 XI &

[ T T R RO o o | OSSR £ SIS, SO
Distribution of Observations by Area
South Korea, 2015
1257 Observations
500
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g
o
= 200
g
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Limiting Magnitudes
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Maorthern Constellations
2016

“4 Qrion
January 1-10, February 1-10, March 1-10, 2046

| Leo
March 3eApdl 8, Apeil 20-May 8, 2016

Y Cygnus

1 Pegasus

{ Perseus
November 20-3, December 20-30, 2018

_. e July 28-August &, 2016, August 25-Seplember 2, 2016, |~
M September 22-October 1, 2016

Southern Constellations
2016

Qrion
January 1-10, February 1-10, 26

1

Crux
March 1-10, March 30-April 8, Aprl 20-May 8, May 29.

e
L
* ¥ June 7, 2016

(%] Scorpius

i) dune 27-July 6, 2016
£

Sagittarius
July 28-August 6, 2016, August 25-Seplember 2, 2016

| Grus
September 22-October 1, 2046, October 24.34
;| Movember 20.30, 2016

“+4 Orion
Decambar 20.30, 2016

Leo

Can you find Leo?

March 30-April 8, April 29-May 8, 2016

The Mythology of Leo

- b4 -




IV Globe at Night
3-2 Globe at Night 25 4

Steps to Observe
UE OIS : #G UK.

I. Note your latitude, longitude, B O R s it

date & time

2. Find the constellation Leo

; note sky conditions ’7| E [ A [T A
.dl | }.r 1 _.:‘ | ._':--j

3. Match night sky to a magnitude chart s om L
| [F52]
4.Report your observations on-line J ] BRI

5. Compare your observation(s)

e CEEESEE BE  OEEEANE WA Ofal v B4
TAE WE U8 4 GAW BAN 58 TE

to thousands around the world

e gt e gt

& 7I0|E : BF €X|
www.globeatnight.org
2015 AFX}EFE| HEH Ol U (42 9-18& 58 9-18.
AT e HAE 71§ 8-

yuY As):
A (2/8/x ____E__ & = (B MH)HEP Y
dHE ZE): "
TA0] CHE W (01 :50mO|LAS| FIZI0] BEO| 2101 AOTO] Hok7F EIRCH)

sky Map [a+] My Loc
Mobius Entertainment » Fr

App Ul 7€ s
-F

AINIGHT
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Y <pid b g " it [
O'Fo| 20|x] & OHE 1 O &= 2 O &= 3.
% . . ; I Ve .
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Unihedron Sky Quality Meter2| & s
Unihedron Sky Quality Meter®| TS (&Ef Aji):

“otme| F& Bk
oug OfiEo| W¥E W8  OdEo| BHE @8  OdEol o4 WS

otEe| 42 47 (O : SF0 W7 =5 AF)

www.globeatnight.org/report.html.

OTN|ghT About Learn Observe| Report| Maps & Data Resources

The Globe at Night program is an international citizen-science
campaign to raise public awareness of the impact of light pollution
by inviting citizen-scientists to measure their night sky brightness
and submit their observations to a website from a computer or
smart phone. It's easy to get involved - just follow these 5 Simple
Stepsl!

Globe at Night webapp
The April 2015 campaign is
coming soonl Whether you use a
smartphone, tablet or computer,

iy S e L

Join us for the April, 2015
campaign!
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PRESS TO SELECT v

(E.g., Rural, suburban, or A | (E.g., Haze — direction? Clouds — fype, direction? Sky

urban loeation; Snow cover?
Number of streetlights,
porchlights or other light
sources (vending machines,

' glow/light dome — direction?)

SUBMIT DATA
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Where did you make your observations?

Sky Map (3] L] " Map It!
Mobius Entertainment > = = e
App H 72 7Hs Bl
o 1 L35
7| B
[502
My Location |
| . TH0IFi 2015 5K planwt 0| @9FS
Loeation comrect: [ ] Reset GPS

Latitude: 35.6285334
Longitude: 127.45755020000001
Elevation: 60.19 meters
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Session II : Measurements of the Night Sky Brightness

14:00

14:30

14:45

15:00

15:15

14:30

14:45

15:00

15:15

15:30

International Workshop

on Night Sky Brightness Measurements

May 2~3, 2016 Chungbuk National University, Korea

Chair: Yonggi Kim (CBNU)

Jason PUN (Universtiy of Hong Kong, Hong Kong)

Performance and Results from the Globe at Night — Sky Brightness Monitoring Network
Hong-Kyu Moon (KASI, Korea)

The Heritage of I'YA2009 Korean National Node: Nation-wide GaN Network

Seo-gu Lee (KASI, Korea)

Ten Years of KASI's Activities on Dark Skies Awareness

Je Hoon (Yeongyang Firefly Astronomical Observatory, Korea)

Measurement of the Korean Night Sky Brightness using SQM

Joh-Na Yoon (Chungbuk National University, Korea)

Accuracy analysis of SQM with SkyCCD data of CBNU observatory







EUSM]C Globe at Night - Sky

| Brightness Monitoring
l;:E:::Ta’:n b A Network

International Workshop on Night Sky Brightness Measurements

Performance and Results from

Globe at Night - Sky Brightness Monitoring Network

Dr Jason Pun
The University of Hong Kong

Chungbuk National University, Korea
2.5.2016

SR Bl
@ﬂg’a’“"" 333 EIEE T e

©

The Globe at Night - Sky Brightness
Monitoring Network (GaN-MN)

® Co-organizers:
® Office of Astronomy Outreach, International Astronomy Union
(IAU)
® National Astronomical Observatory of Japan
¢ The University of Hong Kong
® The Globe at Night project

National Astronomical
Observatory of Japan

International Workshop on Night Sky #7
Brightness Measurements ‘~ -" EUSM":
Korea, 2.5.2016 gz LI GHTw

Globe at Night - Sky

Brightness Monitoring g;g;gm aQE ,;‘ "“ﬂ‘.‘,é
Network

%

-73 -




The Globe at Night - Sky Brightness
Monitoring Network (GaN-MN)

* Endorsed by the IAU Executive t \a s
Committee Working Group for the ‘
International Year of Light 2015 as a

Via?

major Cosmic Light program
INTERNATIONAL

e Establish a worldwide night sky brightness YEAR OF LIGHT
monitoring network 2015
® In the award letter, “Suggestions were to c 0 s M I c
“coordinate ... with others who are pursuing the
educational aspect in other regions.” ; ; 77 / ;"?’
1,077 1 A
® You are all welcomed to join! Yorr

Korea, 2.5.2016  mmzy Network

Internationa:a'iilvil;l;sel;cs)p'\::a:\lui::;;:]esnl?s' { 1 EUSM": Gl_obe at Night -‘Skly Sxtra > O
\ Je] J -E- Brightness Monitoring HEg =) a}q. NEFYNTL

/

The Globe at Night - Sky Brightness
Monitoring Network (GaN-MN)

° Project aims:

e Standardized night sky measurement method for
worldwide research on light pollution

* Highlight the negative environmental impacts
of abusive artificial lighting for the general public and
policy makers

e Sustain light pollution public education and
promote public engagement by live worldwide
night sky brightness data and night sky measuring

programs

Korea, 252016 sz LIHT® | Network /

International Workshop on Night Sky :‘ A Globe at Night - Sky
o sighness tieossoments = COSMIC) orghinss oniorrs (@Y 25938, 30 adana
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The Globe at Night - Sky Brightness
Monitoring Network (GaN-MN)

® Methodology and highlights:

* Standardized observing method:
SQM-LE
* Reasonable cost and sturdy
Standard housing by manufacturer
* Minimize inconsistency in optical

window attenuation

30 seconds sampling interval

Standardized calibration scheme = S
@ Chungbuk National
University Observatory (CNUO)

emstors WAL S (5} COSMI| SN o gy
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Sky Quality Meter - Lens Ethernet
(SQM-LE)

® Manufacturer: Unihedron (Canada)

® Light sensor: TAOS TSL237 High-Sensitivity
Light-to-Frequency Converter

* Near-IR blocking filter: Hoya CM-500

® Size3.6x2.6x1.11in.

® Operates from 5-6V DC adapter

° Night sky brightness given in unit mag arcsec™

® Accuracy of T0.1 mag arcsec 2

e (Calibrated by the manufacturer before

shipment
Figure source: Unihedron
International Workshop on Night Sky 7% COSMIC| Globe atNight - Sky
Brightness Measurements  «.* "+ | Brightness Monitorin SAnaa W i
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Detector characteristics of SQM
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Spectral response function of SQM- .
LE (solid), quantum effiency (dashed), Angular response function of

mHorizontal plane OVertical plane

. SQM-LE
and filter transmittance (dotted) Q
. Cinzano 2007
(Cinzano 2005) ( )
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Measuring NSB by SQM-LE

¢ Compare photometric Johnson V-

0

0 ; band vs SQM-LE response:

& Y * FWHM:

g ] SQM-LE: 240 nm

T , V-band: 84 nm (Bessell 2005)

0 [/ WL

o | |/ L | ® Peak:

T'Eu vl 5 SQM-LE: 540 nm

A | I | | | n | V-band: 545 nm (Bessell 2005)

| | |I II {r | i ‘{ |‘.tul R\ |'I || o The offsets between V-band and

Ll tal A N s s B\ SQM-band:

400 500 600 700

wavelength nn ¢ Depends on sky spectrum and cloud

condition
® 0-0.25 mag arcsec 2 (Cinzano 2005)

Comparison of SQM-LE normalized spectral response (dotted
curve) with the spectral curves of Johnson B-band, scotopic, Johnson

V-band, and photopic (dashed curves from left to right) and the ® Up to 0.6 mag arcsec “2 when ClOlldy
emission spectrum of a mercury vapor lamp (solid curve) (Puschnig ct. al. 2014)
(Cinzano 2005)
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The Globe at Night - Sky Brightness
Monitoring Network (GaN-MN)

® Methodology and highlights:
® Data
Live display of NSB on Google Maps
Full sharing of data among participating stations:
® Easy to join
Materials needed: SQM-LE, housing, internet connection
(minimal configuration), power supply, mounting

Minimal maintenance except troubleshooting on power or

network sometime

International Workshop on Night Sky  <7% COSMIC Globe at Night - Sky
Brightness Measurements «.# JI%4 Brightness Monitorin sRmHu " gemecete@
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" GaN-MN night sky brightness (NSB)

database: data flow

GaN-MN i
stations %
database

ata files in
standard
format

—E——
[ B B E

Real time display of

measured NSB ey B
Temporal variations of NSB
International Workshop on Night Sky 7% COSMIC| Globe at Night - Sky
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The Globe at Night - Sky Brightness

Monitoring Network (GaN-MN)
® GaN-MN status report:

® Demonstrated that we can indeed establish a global
network of night sky brightness data
collection

* Efficient network setup: less than one week between
SQM being online and real-time data collection in

most cases

® Very few errors attributed to the GaN-MN data

collection system.

International Workshop on Night Sky :""‘, COSMIC Globe at Night - Sky = )
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The Globe at Night - Sky Brightness
Monitoring Network (GaN-MN)

e GaN-MN currently has:
® 16 stations operating in 8 countries/ regions in 3
continents

® 3 stations in operation in Korea

® Over eleven million individual measurements had

been collected by May 2016.

International Workshop on Night Sky 7% COSMIC| Globe atNight - Sky
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The Globe at Night - Sky Brightness
Monitoring Network (GaN-MN)

¢ Current stations (more on next page):

R P
date

Taipei Astronomical Museum (TAM) Taipei, Taiwan 2014-11-19

National Astronomical Observatory of Japan (NAOY) Tokyo, Japan  2014-12-19

The University of Hong Kong (HKU) Hong Kong 2014-12-26

National Tsing Hua University (NTHU) Taiwan 2014-12-30

Yeongyang Fireﬂy Astronomical Observatory (YFAO) Yeongyang, 2015-01-24
Korea

Chungbuk National University Observatory (CNUO) Cheongju, 2015-01-27
Korea

Lulin Observatory (LUO) Taiwan 2015-03-27

Ho Koon Nature Education cum Astronomical Centre (HKn) Hong Kong ~ 2015-04-18

<

The Globe at Night - Sky Brightness
Monitoring Network (GaN-MN)

¢ Current stations (con’t):

Organization Country /region | Operational
date

South African Astronomical Observatory, Cape Town (SAAO)  South Africa 2015-07-28

Kuzuha Observatory (KuO) Japan 2015-08-01
National University of Mongolia (NUM) Ulan Bator, 2015-08-05
Mongolia
Zselic Starry Sky Park (ZSSP) Hungary 2015-08-24
Hungarian Astronomical Association (Bar) Hungary 2015-09-11
Elsterland-Observatory (ELO) Germany 2015-09-25
Nagasaki Nishiyama Observatory (NNO) Japan 2016-03-19
Dacjeon Astronomical Observatory (DAO) Daejeon, Korea  2016-03-20

o
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4 Red: current stations (16 as of Apr 2016) h
Blue: potential stations (3 as of Apr 2016)
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The GaN-MN night sky brightness
database

e All NSB data collected from GaN-MN stations fed to a
MySQL database automatically and instantaneously

e Full sharing of data among participating stations

® Participants access data archive through a user—friendly

web-based interface

iemsiond Mo MO (33 COSMIE| SORSNSN s gy
- . rightness Monitorin R S
\ Korea, 2.5.2016 sz LIGHTw Ne?work S e oo /

/-~ ™
Public Interface of GaN-MN

http://globeatnight-network.org/map.htmi
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o A light pollution map based on Google Map platform:
» Real-time data displayed for locations currently at night time
» Median value of NSB from the previous night for locations

currently at day time

International Workshop on Night Sky 7% COSMIC| Globe at Night - Sky
Brightness Measurements  «.+# I Brightness Monitorin Euumn B gewecle @
@ Korea, 252016 z== LIGHT®™| Notwork 9 fevean 30oiaanava Y,
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Early performance of GaN-MN - nightly
trends (preliminary analysis)
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Hong Kong NSN:
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Early performance of GaN-MN - nightly
trends (preliminary analysis)
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The sky is generally darker in late night.
\ Urban stations are brighter than suburban and rural stations.

-
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ANSB = NSB, .. - NSB

late

late-early early

Average NSB between
22:00-24:00 = NSB
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Early performance of GaN-MN - N

nightly trends (preliminary analysis)

change in NSB (01-03 vs 22-00) at each station of GaN-MN network
date: from 1st light to Dec 2015, exclude non-night sky except ELO, moon phase <= 0.3 (90 min match)
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Early performance of GaN-MN -

nightly trends (preliminary results)

change in NSB (01-03 vs 22-00, monthly average) at each station of GaN-MN network
date: from 1st light to Dec 2015, exclude non-night sky except ELO, moon phase <= 0.3 (90 min match)

-2
aNSBmmny(mag arcsec™)

()

error bar = spread in 1 stdev
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rough classification
O urban

A\ suburban
O rural
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+ The size of the error bar represents the natural
" spread of data collected at each station
| (Remark: NUM has a very small sample size)
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Early performance of GaN-MN -
nightly trends (preliminary results)

change in NSB (01-03 vs 22-00, monthly average) at each station of GaN-MN network
date: from 1st light to Dec 2015, exclude non-night sky except ELO, moon phase <= 0.3 (90 min match)

error bar = spread in 1 stdev
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-t ANSB is generally bigger in urban versus

suburban and rural settings => Presence of

| more non-essential hghting in urban locations
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Early performance of GaN-MN -
nightly trends (preliminary results)

change in NSB (01-03 vs 22-00, monthly average) at each station of GaN-MN network
date: from 1st light to Dec 2015, exclude non-night sky except ELO, moon phase <= 0.3 (90 min match)

error bar = gpread in 1 stdev
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Early performance of GaN-MN -
nightly trends (preliminary results)

change in NSB (01-03 vs 22-00, monthly average) at each station of GaN-MN network
date: from 1st light to Dec 2015, exclude non-night sky except ELO, moon phase <= 0.3 (90 min match)
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The Globe at Night - Sky Brightness
Monitoring Network (GaN-MN)

® Project aims:

e Standardized night sky measurement method for
worldwide research on light pollution

° Highlight the negative environmental impacts
of abusive artificial lighting for the general public and
policy makers

® Sustain light pollution public education and
promote public engagement by live worldwide

night sky brightness data and night sky measuring

pI'O grams
International Workshop on Night Sky ‘4"“, EUSM": Globe at Night - Sky R =
Brightness Measurements «.# L Brightness Monitorin Ll -0 03
@ Korea, 2.5.2016 o 1! jiﬂm Ne?work 9 e Fan a-\-:li JERMHTL /

The Globe at Night - Sky Brightness
Monitoring Network (GaN-MN)

° Project aims:

e Standardized night sky measurement method for
worldwide research on light pollution \

* Highlight the negative environmental impacts
of abusive artificial lighting for the general public and
policy makers

e Sustain light pollution public education and
promote public engagement by live worldwide

night sky brightness data and night sky measuring

programs
International W?‘rkshop on Night Sky f"“, COSMIC Globe at Night - Sky R =
Brightness Measurements  «.~ it | Brightness Monitorin i gy e
@ Korea, 2.5.2016  mmzy LIGHTw Netgwork 9 HEFFAD 3.‘3; JNERNNPL /
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The Globe at Night - Sky Brightness
Monitoring Network (GaN-MN)

® Easy to join in the effort

* All you need are:
* A working SQM-LE with the standard Housing from Unihedron
® Power supply and internet connection

¢ Benefits:
® Present your results real-time to the world

® [et’s fight light pollution together!

International Workshop on Night Sky A EUSMIE Globe at Night - Sky

«7s
[
Brightness Measurements «.# Brightness Monitorin §!u1=_m " gemecete@

Korea, 252016 z== LIGHT™| Notwork © GECEC VI AL PPy

%

o

Thank you!

For more information on the GaN-MN,

1y Visit: http:/ / globeatnight-network.org/

2) | Email us at: globeatnight.network(@gmail.com or

gan—mn@qq .com

: ot suusta " gomiaua
o LIGHT ﬁz?whg;zss Monitoring fetzan  3VAamuusa

Brightness Measurements

International Workshop on Night Sky ~ «7% Globe at Night - Sky
2% cosMIc
Korea, 2.5.2016 o
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Heritage of IYA Korean Nat'| Node:
Natlon W|de GaN Network

Hong-Kyu Moon.;d A

Korea Astronomy and Sr&ace Suence Institute

IYA 2009 in Korea
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Int’l Year of Astronomy 2009
Korean Node: Jan - Jun
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Int’l Year of Astronomy 2009
Korean Node: Jul - Dec
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IYA 2009
DSA-related activities
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Mool oyxie g
_www.energyday.urg
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HOW MANY STARS?
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THE LONDON
SUMMIT 2009 ™

STABILITY | GROWTH | JOBS
S .
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YA 2009 DSA
Heritages

IYA heritages:
Photo exhibition tours in Korea

The Earth at Night = TWAN
COEX, Sejong Cultural Center + 8 Mar 09 - Jan 10
From Earth to the Universe = FETTU
38 Public places Mar 09 - Jan 10
NAVER On-line Exhibition
TWAN Mar 09 — Mar 10
FETTU Sep 09 - Dec 09
Starry Night
14 places Mar 09 - Jan 10
Digital Universe
6 KTX Stations Sep — Dec 09
The Korea at Night
Sejong Cultural Center + 2 Jul — Sep 09
Aurora Photo Exhibition
COEX + Lotte Department Store Jan — Feb 10
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IYA heritages:

DSA-related activities in Korea

Earth Hours Changwon, Mar 28 ‘09

How Many Stars? 12 places, April 2-3 ‘09

Sky Quality Measurement Campaign
64 places, Jul-Nov '09

Public Hearing on Light Pollution Protection Law
National Assembly, Aug 19 ‘09

Turn off the Lights, Turn on the Stars!
Seoul Square and 7 places, Aug 19 ‘09 (cancelled)

* Starry Night LG Global Challenger, CNU std.
* Trapezium Ministry of Welfare, college + high school std.
* Dark Sky Lovers Self supply, Yonsei U std.

The future
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Sky Quality Me
Campaign in 2(

Seoul, 2009

Paju, 2009

Incheon, 2009

Sky Quality Measurement
Campaign
IAU developed low-cost SQM Sky Quality Meter - LE
(AhEH=HELF NS g 3]
conducts SQ monitor campaign:

The KSSS provides the SQM
» SQ Monitoring report

87' )

Sze-leung Cheung
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Backup: A proposal
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Additional slides
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I Korea Astronomy
and Space Science Institute:

Ten Years of KASI's Activities on Dark Skies Awareness
—Turn OFF the LIGHT and Turn ON the STAR

Seo-Gu Lee  sglee@kasi.re.kr
Korea Astronomy anﬂ Space Science Institute

KASI- Korea Astronomy and Space Science Institute
Established in 1974

National Astronomical Observatory
Astrophysics, Optics, Radio, Space Science, GNSS

KASI’s Public Outreach
® Hosts ‘Astrofest’ for the public
® Provids educational programs to school teachers
@ Organizes ‘Astro-photo Contest’

@ Issues calendars with description of important
astronomical events
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| Korea Astronomy
and Space Science Institute

* Korea NGO’s Energy Network

» Consists of 270 environmental, consumer and women's groups
throughout the country

* Activities to spread energy saving and energy efficiency
products.

* Energy Day — 22nd Aug.
- Maximum Electric power consumption day in Korea
- Designated at 2004

* Power off the Air Conditioner for an hour at 2 pm
Turn off the light for 5 min. at 9 pm

I Korea Astronomy
and Space Science Institute:

8422 4 9ty St

(Turn OFF the Lights and
 Turn ON the STARS)
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Korea Astronomy
Sl and Space Science Institute

22nd Aug. 2007.(wed) (10th July of Lunar calendar)
9pm

* Turn the All Lights Off around City Hall Area.(~ 1km?)
- It includes almost all the lights in Office building, Street Light, Sign Board
Lamp and Large Advertisement LED

* 6 cities participated tt

« Stayed only for 5 min not perfectly dark,
but public got signific

‘Th ~ Rs’

SI e e
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| Korea Astronomy
and Space Science Institute

Korea Astronomy
and Space Science Institute:
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| Korea Astronomy
and Space Science Institute

I Korea Astronomy
and Space Science Institute:
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I Korea Astronomy
and Space Science Institute:

I Korea Astronomy
and Space Science Institute:
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I Korea Astronomy
and Space Science Institute:

I Korea Astronomy
and Space Science Institute:
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I Korea Astronomy
and Space Science Institute:

L IR Rt | .

1 - -

I Korea Astronomy
and Space Science Institute:
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I Korea Astronomy
and Space Science Institute:

I Korea Astronomy
and Space Science Institute:
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I Korea Astronomy
and Space Science Institute:

I Korea Astronomy
and Space Science Institute:
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I Korea Astronomy
and Space Science Institute:

Korea Astronomy
and Space Science Institute:
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Korea Astronomy
and Space Science Institute:

I Korea Astronomy
and Space Science Institute:

» Major effect of campaign

* Mayor of Seoul & Officer has awareness of importance of Dark Sky
- They are like to built Public Observatory in Seoul.
- City already has regulation concerning light pollution prevention.

* Amateur Astronomical Society is getting systematic structure.
- 16 divisions are well organize countrywide

* Public recognizes astronomy as living science.
- Many parents has strong interests for visiting observatory
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I Korea Astronomy
and Space Science Institute:

« KASI will work/support continuously for

* International collaboration for
- dark sky awareness activities.
- making worksheet for education.

- Amateur astronomers
so they are confident they doing right things.

* Public people understands
the pleasure of discovery with astronomy

I Korea Astronomy
and Space Science Institute:

Let’s Make it happen again!

Thank You!.
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- Ethernet ¥ Z (LAN2 2 HZAT}S) -.-n:i cap
- ZHIA : TAOS TSL237 Light-to-Frequency Converter Fonm
SUppart

(320 ~ 700nm IHECHO| &I ZHX]) m

-2 A Q[ Xtk TE : Hoya CM-500

-37|:3.6 x 2.6 x 1.1in. (9.1 x 6.6 x 2.8 cm)
PVC glue
3 White PV
nd
<20 A710) ABY wels 97| 5 \_oidcm )

Bl
To network! | [ To powered
 th2l= magarcsech-2 . ;%“L%L:::m PoE module

- 5-6V DC adapter AHS

A} +0.1 mag arcsec-22| HEHY
E302 ™ £E HIO|H 7 ZHE7| AIZSI0 €& 2 H|0|E 58 27t
- O| 2ol HlO|E = 22550 3HA
SQM-L : $134.99US
SQM-LE : $249.99US, $289.94US, $349.94US

http://unihedron.com/
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Power Out
Data Qut

Router

DWL-P200

Data/Pawer In

Power Out
Data Out
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AT H 2Ot SYER 20| HEOjof 2ol Hats #7(0f olXl= I
CHEAILH ZCHO] B S (3/24-3/25) 0 DS (4/5-4/6) Wl &dls ¥7] 573 88l

- Mot ot grletol 2

CHHAIRIAE g SIE0| HE2CHol M7t ks 8710f OjX| = HE
AR ZOH O] 82 H(3/24-3/25), 22 E
B3}

i}

S =202 HOIS QA 87h 7| #E2 4/5-4/6 B Ol Ef
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CHEAIRI 20 Ea HOt=8 7] (3/20-4/26)

mag/arcsec”2

HrHIrir © Hr loun

3/20 3/21 3/22 3/23 3/24 3/25 3/26 3/27 3/28 3/29 3/30 3/31 4/1 4l2 43 4l 4l5 416 4l7 418 4]9 4110 4111 4112 4113 4/14 4115 416 417 4/18 4[19 4120 4]21 4122 4123 4l24 4125 4/26

——H@E7| (maglarcsechz)  =——EO| HI2RE (%)

= 71 (3/20 ~ 4/26)

mag/arcsec2 17.5

18

Hrz rir © hr lonn

185
19
19.5

20
3/20 3/21 3/22 3/23 3/24 3/25 3/26 3/27 3/28 3/29 3/30 3/31 4/1 42 413 4l4 4l5 4l6 4]7 4/8 4l9 410 411 4/12 4)13 414 415 416 417 4/18 419 4/20 4/21 4]22 423 4/24 4/25 4/26

LY 7| (magfarcsecha)
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5t} gt

= $71 (3/24~3/25, 4/5~4/6)

mag/arcsec’2 10

N
o

e M~ TN

214 224 234 oAl 1Al 24| 3Al
——Lunar phase 27.4 (Waning Crescent)

——Lunar Phase 15.4(Full Moon)

- SNe| B

o

= 971 (3/20~4/26)

mag/arcsec2

. . - 1 - ;
3/20 3/22 324 3/26 3/28 3/30 411 4/13 415 4/17 419 421 4/23 425

=)
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St= 27| (3/20 ~ 4/26)

mag/arcsec’2

20

320 3021 3/22 323 3/24 3025 3/26 3/27 3/28 3/29 3030 3031 41 42 43 4la 4I5S 46 47 48 419 410 411 412 413 4114 4115 4116 4117 4118 4119 4120 4121 422 4[23 4l24 4125 426

mag/arcsec’2

3/20 3/21 3/22 3/23 3/24 3/25 3/26 3/27 3/28 3/29 3/30 3/31 41 4l2 43 4la 45 46 4l7 4l8 4l9 410 4h11 4712 413 4h14 415 4116 4f17 418 4/19 4[20 4[21 4[22 4[23 4[24 4[25 4/26
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E171 (312 3/24~3/25, Hl 4/21~4/22, S 4/22~4/23)

mag/arcsec2

—g2TE (253 A7,

mag/arcsec’2

17
3/20 3/22 3124 3126 3/28 411 413 4115 4h7 419 421
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mag/arcsec’2

24
4Hs218Al 4 EsYagAl 4 EsP20Al  4BsL Al 4BsL oAl 4BV a3Al 4HELoAl  4EeYLaAl LAl 4HeL3Al  4HeLsAl  4HeLsAl  4HeLeA

YFAQ  emmm=DAO LUQ e NNO e HKN e HKU o 7SSP e SAAQ

Z Al: DAO, NNO, HKU, HKN ,SAAO Q|2 LUO, YFAO, ZSSP
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[, Introduction

[I. Monitoring system

[Il, Analysis

[V, Conclusion

V. Discussion
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8t H (over-illumination)2

iy
28 o4 Hfo2 L2l H(light trespass)2
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K OLMlol D%z A4k
- B3t Hlof o5t £o
St WARE O o5t £0
MItT et 21 (circadian rhythms)
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The Global at Night - Sky Brightness Monitoring Network in Korea

SQM A7

SQM =8 A

NSB Z2HiH]
B Hf B2 [ Ol

(Kim, et al., 2015)

ZEgstn H2T Weather Monitoring System

- L HOUER A AT A 200088 TKE O B S DU,

-85, £E, NS, T Ol FES WY B Y & Ok MY MM,

F2= 2X2 38t wide-field Sky CCD system (Sky CCD).

The automatic weather monitoring system{AWS)E T~ ZHM2ZE 72
FTP Z2 = 22 A3t MU= 2% A4,

MEHH 2 HEE I Z2H2AZE nttp:[[210.125.158.20/weatherOllA AATEC 2 HZ.

(Yoon, et al., 2012)
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Wide-field sky CCD image animation

15/01/11 19:33:32 (1 /325 ) 15/01/13 18:15:13 (1 /364 )

@

- 201542 UNOI 2|3t MIH =l .

- H Bofof TSt SAHAE ANStR, HiSts | XS YT AT Tt AN Ft
- UnihedronoilA H8ts 57| 22 ZH| Sky Quality Meter M) Bl Tkoy,

- 2015.1.2758 % ZETSR WP AAMAZ Lo LA 27 F,

- A2 HEE MqHE WE AL

- MH2 L= E 2R L http:/[128.199.94.197:8080 hpOll M A5
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@

TS 20094ES HIT N A% HES Edstn ole Weather
Station MHIAZ MB3tT o HE, ¥ c13 L of MHAQ 2A=9 SQM-LEQ 222
O|8dtH FETHStw AKMZ L9 Hists H7(S ZAStD 1 HItol TSt =9 Sturt

SbTh.

n X2t wide-field Sky CCD system

* ~EO§
CCD : SBIG ST-8
CCD chip | KAF-1603ME
Resolution | 1,530x 1,020
Pixel size | 9 um
Exposure time | 50s
Lens | 8 mm Fisheue lens
FoV ! 59 °.7x81°.5
Direction | North-west sky

(Yoon, et al., 2012)
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2T wide-tfield Sky CCD system

- 3B S MNEEE S24 2 Hstsg ofHl
50s &2 2%
- TPG2 HI3E Sty G ZHE H HiEe MuE=

- W Tor Togol ol AN EAES S BHTI B
=

Polaris

(Yoon, et al., 2012)

Fig. 4. Wide-field sky CCD system? A~ OF,

Time (UT)
2009. 8. 3 - 4 2012. 12. 10 — 11

Moon Phase . 0.95 Mooh Phase . 0.01
Sky CCD : UT 11.4103 ~ 19.8453 Sky CCD . UT 8.9492 ~ 21.8028
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@

LG
- Ethernet 9™ (LANS 2 SIHTIts)
- MM . TAOS TSL237
Light-to-Frequency Converter
(320 ~ 700nm BEHTHO = TEH)
A AT BWE | Hoya CM-500
371 . 3.bx2.bx1.1in,
(9.1xb.bx2.8 cm)
5-bV DC adapter AHE
mag/arcsec? H ol Hists w7 A
0.1 mag/arcsec® & Xa®
Direction | Up

http://unihedron.com/

Time (LIT) Time (UT)

2016, 2, 11 — 12 2016, 2, 13 — 14

Moon Phase . 0.4y Moon Phase . 0.31

Sky CCD ;| UT 9.7819 ~ 21.6911 Sky CCD . UT 9.7983 ~ 21.7056
SQM-LE ;| UT 7.9931 ~ 23.5008 SAQM-LE . UT 7.9919 ~ 23.5000
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Time (UT)
2016, 3, 11 — 12 2016, 3, 13 — 14
Moon Phase | 0.71 Moon Phase . 0.51
Sky CCD . UT 10.6128 ~ 20.4272 Sky CCD . UT 10.238b ~ 21.0933
SQM-LE : UT 8.0003 ~ 23.0000 SAQM-LE . UT 9.0039 ~ 22.403b

Tirne {UT)
2016, 2, 2 — 3 2015, 4. 11 - 12
Mooh Phase @ 0.98 Mooh Phase ' 0.55
Sky CCD | UT 9.b153 ~ 21.8883 Sky CCD | UT 10.6128 ~ 20.4272
SQM-LE . UT 7.9639 ~ 24.338b6 SQM-LE : UT 8.0003 ~ 23.0000
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- Mgy -

24

22 wide-field Sky CCD AZ2A2 2 d(in,

M2 HRst7| 96 © Zolo| BQ (ADU — mag/arcsecond?).

Mgy = Q — 2.5log (%), (Duriscoe et al., 2007)

Sky brightness in magnitudes per square arcseconds,
Q

. Instrumental zero point scaled to 1s exposure.

Pg, © The median sky ADUs pixel™.

Asiy - The area of 1 pixel in square arcseconds,

2tz BA

- m

K

. Instrumental zero point scaled to 1s exposure.

m = K — 2.5log(Flux)

. Standard stars of known magnitude.

. Photometric “zero point™(Q).

Flux : Gain * Counts/Exptime.
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2015.02.02. (Full Moon, partially cloudy)

SAS)

B{MP:

S
Lunar Altitude

N

Time (UT)
- Q  11.14mag

- ANSB(NSBsgy-1z — NSBsgyccp) . P82 0.05mag/arcsecond?

2015.02.11.(Last quarter, Clear)

Time (UT)
- Q@  10.97mag

- ANSB(NSBsgy-1z — NSBsgyccp) . P82 0.75mag/arcsecond?
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Lunar Altitude

Time (UT)

- . 10.67 mag
- ANSB(NSBsom-1r — NSBsycep). 3% 1.05 mag/arcsecond*

22 242 A QA= wide-field C(
B TS Ol $ETHAR MBT H)

20154, 11~12909 M2 B MEsL

H(0f ABE F& g Al

Full moon(2015.2.2~3)2 ML Sky C(

. Sky CCDSF SQM-LES| 242 8350l M2 T
- HH(MPSAS)E Fol A Hols & |

. Sky CCDIt AZdte EME heo| H2 <
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M 2ETER MBTO| AAE SAM-LET W2 (7| MEES BHD H st 47
WS BUE3 O HOT EAo| oS A,

Sky CCDS SQM-LES o 3t 7| Matel #4013 B8 MZ T2 Azusol 2
oqB0l 2 OB MSEIN, OfF HOIBII Yot A AP HQ.

Sky CCDS SQM-LE 3t9M0| MAS 929 HWEO| HME L Ho| Zk o850 Tt

A e,
T3 RUBEOR FEUSR HBT FHOA HBts W0 AL F
HD olF siHBY B HOES BB BRI OlF.

Y, Kim, T-H, Yoon, T, Park, A-C, Sul, “The Globe at Nignt in Korea-Sky Brightness Monitoring Network™, KSSS (2015)

D., M., Duriscoe, €., B., Luginbuhl & C., A., Moore. "Measuring Night-Sky Brightness with a Wide-Field CCD Camera”, PASP,
192-213 (2007).

T-N, Yoon, YS, Lee, C-H, Kim, Y, Kim, H-S, Yim, W, Han & TH, Tang, “statistical Analusis on Weather Conditions at
Chungbuk National University Observatory in Tincheon, Korea”, TASS, 29(4), 397-405 (2012).

Mira Al User's Guide [Internet], cited 2012 Mar, available from: http://mirametrics.com/help/mira__al_ 8/

Sky Quality Meter-LE [Internet], cited Mar , available from: http://www uninedron com/projects/sqm-lef
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International Workshop
on Night Sky Brightness Measurements

May 2~3, 2016 Chungbuk National University, Korea

Session I : som user Workshop Chair: Jason PUN (Universtiy of Hong Kong, Hong Kong)

15:40 - 16:10 Chu Wing SO (Universtiy of Hong Kong, Hong Kong)

Data collection concerns of the Globe at Night — Sky Brightness Monitoring Network
16:10 - 18:00 participants of the korean SQM users
free discussions about using SQM







:':'_:‘s COSMIC | Globe at Night - Sky
é_:‘:; U/JH]:“” Ez?vl;l(tjr;:ss Monitoring

International Workshop on Night Sky Brightness Measurements

Data collection concerns of

Globe at Night - Sky Brightness Monitoring Network

Dr SO Chu—wing
The University of Hong Kong

Chungbuk National University, Korea
2.5.2016

Eumea R
@ e, D sz

Before data collection

ik QRO e S A SR
il ess |ieasureme e 4 rightness Monitorin = o b S L
K Korea, 2.5.2016 e tgéﬁr“‘ Netgwork 9 UEFFAN 351' JNEANHTLE /
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Selection of a good NSB monitoring N
location

® Outdoor, open space

e Without direct lighting nearby

Chungbuk National University Observatory

iematons Wekden o0 NG S (53 COPMIE| SRONGLS o gy g
- Tl ness ionitorin = - .
\ Korea, 2.5.2016 P t!wjﬁrm Netgwork 9 HEeFa | EIPS TS J

a ™
Without direct lighting nearby

+/- 20deg . X . X
from zenith Without direct lighting:

GOOD

With direct )
lighting: BAD /

\ +/-20deg
“\‘ from zenith
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" Selection of a good NSB monitoring N

location

® With mounting fixture(s)

* With power and network
outlets (can be indoor or

outdoor with protections)

s

International Workshop on Night Sky 5,
Brightness Measurements 's..a, CPSMIE
\ g LIGHTw

Globe at Night - Sky — =
Brightness Monitorin: @' = | e e
Korea, 2.5.2016 Notnonk 9 fevrmn  30Toianuars

%

a N
Selection of a good NSB monitoring location -
according to light pollution conditions

® To study how human factors contribute to NSB, select a

station in urban:

8 This urban station was installed on the
8 rooftop of a school located in a densely
populated district with residential estates,
shopping malls, and transportation hubs in
Kowloon. At only nine storeys high, our
detector was practically surrounded by taller
® buildings in all directions, with the closest
one at about 70 m away extending up to

g WA
5 S e
aoneon Loy
B o Geege

about 30 degrees in zenith angle.

-
-

International Workshop on Night Sky ~ «7% COSMIC Globe at Night - Sky
Bright M t: 4 i itori SR ¥ geMecsn:a
\e rightness Measurements .m';.:";;‘ ijm.m Brightness Monitoring @ﬂ&?%‘:ﬂ! 3511 NEAMNTL

Korea, 2.5.2016 Network

%

- 147 -



Va
Selection of a good NSB monitoring location -
according to light pollution conditions

® To study natural variations of NSB, select a station in rural:

This rural station was located on the rooftop
of the marine science research center
operated by HKU at one of the southeastern
tips of the Hong Kong Island. The building
lies on the shore of a marine reserve area
with minimal amount of artificial lighting
fixtures in the ambient environment to allow
for ecological studies of the region. The
main light source is a lighthouse (at a height
20 m above the observing module) located

at about 200 m away.

"a
1

International Workshop on Night Sky < COSMIC Globe at Night - Sky
Brightness Measurements  «.» ©UYIZ Brightness Monitoring
\ Korea, 2.5.2016 gz 1 J Network

E AL [PFRRHEN

i

=

%

Va
Selection of a good NSB monitoring location -
according to light pollution conditions

® Special land usage:

This station was installed within the
confines of the Hong Kong International
Airport. This busy airport operates 24 hours
a day and most of the external lighting for
air traffic remains turned on throughout the
night. This station was installed on the

L

rooftop of a facility building on the

southwestern corner of the airport. The
South runway and the airport passenger
terminal are located about 500 m in North
and 3 km in northeast. Both the HKO and
the airport operator (Airport Authority Hong
Kong) installed suites of advanced

meteorological and air quality monitoring
systems at different locations of the airport
for air traffic operations and for
environmental monitoring.

International Workshop on Night Sky <% COSMIC Globe at Night - Sky
° Brightness Measurements « : Brightness Monitoring

27 Lo F8 s T IE
Korea, 252016 == LIGHT® | Notwork sevedn  3DTisaanana

=

%
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4 N

Examples of good NSB monitoring
locations - rooftop

%
-,

Chungbuk National
University Observatory

Daejeon Astronomical Observatory

InternationaL%ﬁ;ﬁlﬁpﬁ:a:lui?el;;;l&' “":, COSMIC glol:]e at Niﬁ/:]t-Sky Sxtra = L ———
i 3 rightness Monitorin = Pt
N\ Korea, 252016 z== LIGHT™| Notwork 9 @ Gt 30olaavara

%

Examples of good NSB monitoring N

locations - wall corner

Yeongyang Fireﬂy
Astronomical
Observatory

Lulin Observatory

I

International Workshop on Night Sky “" % EUSMIE Globe at Night - Sky
Brightness Measurements  «.+ y Brightness Monitorin @E!Eﬂ’_ﬂ ¥ eMeclsled
@ Korea, 2.5.2016 zm= LIGHT™| yan 9 fevsan  30Wsianunza

Network

%
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Materials needed

* A set of SQM-LE+H(+PoE)
® SQM = Sky Quality Meter
® L= Lensed: narrower angle of sensitivity
¢ E = Ethernet: ethernet connectivity
® H= Housing: protect SQM-LE
® PoE = Power over Ethernet: transmit power and data using the same
cable
® For networking:
* A Cat5+ cthernet cable long enough to run from network point
indoor to installation location outdoor
® Internet connection
At least keep online during nighttime
A free network port

Default port: 80

International Workshop on Night Sky 7% COSMIC| Globe atNight - Sky
Brightness Measurements « b : Brightness Monitoring
\ Korea, 2.5.2016 3 SHT™ [ Network

E AL [PFRRHEN

-

%

Materials needed

¢ For powering
® One power outlet (with power extension cord(s))
® At least power-on during nighttime
® Suggest to apply a timer to switch on the system before sunset and

after sunrise

® For mounting

A metal pole or wooden pole or railing

A cable gland and/or electrical tape (prefer outdoor grade)

Several cable ties (prefer outdoor grade) and/or stainless steel hoses

Other tools

® May require drilling works

P s T
W) seesen 33:|l=|zalm?a

International Workshop on Night Sky :""‘, COSMIC Globe at Night - Sky
Brightness Measurements  «.» . Brightness Monitoring
\\ Korea, 252016 == LIGHT™ | Notwork

%
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4 cable glands

International Workshop on Night Sky % Globe at Night - Sky )
C,USM": Brightness Monitoring @g;gg?ﬂ, 3)1; =:i;llﬂ;.'-‘§; /

-
Brightness Measurements 's..a
\ Korea, 252016 == LIGHT™ | Notwork

/
steel hoses

International Workshop on Night Sky % Globe at Night - Sky )
2 COSMIC Brightness Monitoring @g;gg,ﬂm abqi ??i;llﬂ;.’é /

s
Brightness Measurements K h
\ Korea, 25.2016 m== LIGHT™ | Notwork
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o

Operation of SQM-LE

® Housing:
* Weatherproof
® Made in PVC
® Length ~ 20 cm
* Weight ~ 650 g
® Power:

® Powered by “Power-over-
Ethernet (PoE)”: 48V DC
400mA to 5 VDC (SQM-LE)

® Power consumption <7 W

e < 5.2kWh /month

International Workshop on Night Sky —«7%,
Brightness Measurements 's_a, EUSMIE

Korea, 2.5.2016 sz LIGHTw Network

® Data transfer:

e < 5 MB / month

® Sensing (SQM-LE):

® Remote sensing

® No light or radiation emit

® Maintenance:

® Minimal except
troubleshooting on power or

network sometime

Globe at Night - Sky
Brightness Monitoring

anmun

fesran DV oAanunva

%

o

After data collection

International Workshop on Night Sky ~ «7%
Brightness Measurements 's..a, Epsﬁpglc
s IO

Korea, 2.5.2016 Network

Globe at Night - Sky
Brightness Monitoring

anmn

HERFAU 35:“ NEANNPL

1
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What can you see (from raw data)?

Raw NSB covering Feb 2013 @ HKU

13

14

15
) ;N
g "-*W'ﬂr ,
©
3" A '1 f wr,’w*mh
. h',\‘ Al
W,/
18
19:00 I 20:00 l 21:00 l 22:00 I 23:00
local time

Globe at Night - Sky
Brightness Monitoring
Network

o ZwiuD o g3
4 gg?u:m alql:-m:mg;s;

International Workshop on Night Sky < “
e Brightness Measurements \ - CUSM":

Korea, 252016 =z LIGHTw

%

Examples of NSN raw data

* nightly NSB light curve Raw NSB covering Feb 2013 @ HKU
taken over 28 days %

» ~2.5 mag spread even at
same site

T T T T T T T T T -
Cloud?? Twilight?? Window aging??

HiL Program bug??

e NSB data are taken

every night R\ .\w,-j- -m, ; “3‘
- L g u W’!['lf (!
]
f':y are taken over S et “&M MIW h},
various human g | iy‘
lighting, . T % - _JL
meteorological, and Human acthl‘ty"
astronomical, etc ® Raining?? Moonl Ight”Sensor orrof
conditions. 12:00 20:00 21:00 22:00 23:00

local time

Globe at Night - Sky
Brightness Monitoring
Network

International Workshop on Night Sky ~ <7%
@ Brightness Measurements ‘\ ’ CUSM":

Korea, 2.5.2016 sz LIUHTw

P swmeti -
W) seesen gz:ll:-malm?a

%
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Factors affected raw NSB data

® Sunlight / twilight
® Unphysical NSB readings
® e.g., <=10 mag, >= 23 mag
® Aging / light attenuation of optics
® SQM-LE’s filter
* Window of housing
* Non-routine lighting events
o Stargazing events / private observations
¢ Others: e.g., Earth Hour, holidays
* Natural phenomena
® Moonlight
® Scattered city light from clouds

International Workshop on Night Sky 7% COSMIC| Globe atNight - Sky
Brightness Measurements .- ¥ : Brightness Monitoring
\ Korea, 252016 == LIGHT™ | Notwork

E AL (PR

%

Sunlight / twilight
® Sunlight saturates the sensor of SQM-LE
* Twilight
® Produced by sunlight scattering in the upper atmosphere.

® The time between dawn and sunrise, or between sunset and

dusk.
® Expect darker and darker readings after sunset / brighter and
brighter readings before sunrise
® The sky is expected to be free from sunlight when the solar
altitude is less than -18 degrees.

® Astronomical dark

International Workshop on Night Sky :""‘, Globe at Night - Sky
@ Brightness Measurements .+ EUSM": Brightness Monitoring  {e F 5o =an g},ai,m1|;ﬂ;£

Korea, 252016 gz LIGHT® | Network
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Sunlight / twilight

* The example light curve below shows the contribution of sunlight.

2 ; . ; ; . 50

0 140

= 30
-*.-8 4l 1 w
#  gle-._solaraltitude {20 &
= Bl L e -
% 8f S 110 &

s c

= fop ‘ astro. twilight end at 19:45 |, &
9 12 §
z 14t . {108
o e

16 f l =g 20

18 A ' . | s !

17:00 17:30 18:00 18:30 19:00 19:30 20:00

local time (HH:MM)

Globe at Night - Sky =
Brightness Monitoring ggg;gm ah:ll ,i" ;Qlﬂ-?é

Network /

International Workshop on Night Sky  #7%
Brightness Measurements ‘s_} EPSM":
\ Korea, 2.5.2016 e LIGHTw

Unphysical NSB readings

® The example light curve below records unphysical readings during a

moonless evening,

12 T T T T T T T T

141 1

NSB =-41 mag !

16 - E

18

20

22

NSB =37.3
24} . "~ NSB =22.5 mag !
20 2l1 2l2 2l3 2.4 0‘1 UIZ 0.3 0.4 05
local time (hour)

raw NSB (mag arcsec™)

* COSMIC| Clobe at Night - Sky Snoen " gemegoma
; t!ﬁﬂ'" Brightness Monitoring e e aQIaltiiﬂ-‘Fa

Network /

International Workshop on Night Sky f"“
Brightness Measurements «.
\ Korea, 2.5.2016 =
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Aging of optics - SQM-LE’s filter

® In the past, the transparency of the filters covering the
sensor of several units of SQM-LE were found to be
reduced by up to 1 mag due to frosting.

® tiny particulates in the air were carried to the filter glass by

atrnospheric moisture

® anti-moisture coating was applied on newer models

frosted filters new filters

— 0€

s

International Workshop on Night Sky "‘, EUSMIE Globe at Night - Sky
Brightness Measurements -t : i itori ] B gewecle i@
@ 9 i.‘;.w LIGHTw Brightness Monitoring @ﬂ&?%ﬂﬁu 3)1' Rt

Korea, 2.5.2016 Network

/

4 N

Light attenuation of glass window
of Unihedron housing

e The light attenuation of
the glass is
® claimed to be around

0.11 mag by
Unihedron

® measured to be around
0.07 mag by HKU
® The long term aging
effect of the window is
not known yet

® One of the error

sources

o o netumensy .0 COSMIC| Siobe at Night - Sky @-mm -
rightness Measuremen Ve ‘ rightness Monitorin % oM Cls e R
\ Korea, 2.5.2016 s LIGHTw Noumone © fevrmn  30Toaanars
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Non-routine lighting events

® The example red light curve below was affected by a stargrazing

event in a rural location during a moonless evening,

185 : | : . .
“normal” light curve
{‘; 190+ : i|I / |
1] L . . .
8 41 brighter readings when someone turned on light
© Fos W
@ 195 : "
g ]
m
2]
< 200 -
. Sl % il i
= affected light curve B T
20‘5 L 1 1 L 1 | 1 1
20 21 22 23 24 01 02 03 04 05

local time (hour)

International Workshop on Night Sky ‘4"“, COSMIC Globe at Night - Sky R =
Brightness Measurements «.# L Brightness Monitorin Ll -0 03
Korea, 2.5.2016 i 1GHTw Ne?work 9 HERFam ahq' NEANHTL

%

o

Non-routine lighting events

® The example light curves below describe the variations of NSB in

different locations during the “Earth Hour” event* on 23 March 2013.
Light-off led to ~ 1 mag drop in NSB in the city

14 Ll L} Ll L}
| TsT / lunar altitude 1

15

=
(=]

Earth Hour

iObs

NSB (mag arcsec’?)

-y
o

20 21 22 23 24 01

* Earth Hour is held annually by WWF which encourages individuals, communities, houscholds and businesses to turn off their non-

essential lights during 20:30-21:30, as a symbol for their commitment to the planet.

International Workshop on Night Sky 7% COSMIC| Globe atNight - Sky
Brightness Measurements  «.~ "1 | Brightness Monitorin e W i
Korea, 252016 z== LIGHT®™| Notwork 9 I AL (B RER

%
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Non-routine lighting events

® The example red light curve below describes the variation of NSB in

a urban location during 2013-14 New Year's Eve .

14.0 - . - - - . ’ .
s | ‘normal” drops  [——New Years Eve |
%5 & ——27-28 Dec 2013
15.0 . . .
_ Late night of holiday was brighter
"g 155
@ 16.0
[=:]
2]
E 185
m o
w 13 2
2 ..l “holiday” drops
175 -
18.0 L ! : B
20 22 oo 02 04
hour (HKT)
International Workshop on Night Sky :""‘, CUSM": Globe at Night - Sky
Brightness Measurements  «.~ i Brightness Monitorin Buiud ® §-M-clge3
@ Korea, 2.5.2016 e IGHTw Ne?work 9 HEFFAL aﬁ:h JNEFYNPL /

Moonlight

¢ The intensity of moonlight depends on lunar phase (F) and altitude

New Moon: F=0

Full Moon: F=1

Moon at horizon: altitude = 0 deg
Moon at zenith: altitude = 90 deg

ey . .
o A4V is the approximate
%’ contribution of direct and
3 scattering moonlight to
= .
= the sky with NSB 21.2
g mag arcsec.
=]
1o (Krisciunas & Schaefer
1991)
" y Foo
L I} i L " 1 i 1 " 1 i 1 " 1 i 1 " 1 2 .2
01 02 03 04 05 06 07 08 og AV(MagarcsecT)
F
International Workshop on Night Sky 7% COSMIC| Globe atNight - Sky
iah s oY) ) L L L] B Ml
@ o e = (0| apeetees. @YENR, Wi
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Moonlight

® The example light curve below shows the contribution of
moonlight (up to about 6 mag arcsec?) in a rural location when
the Moon is near full and close to the zenith and the sky is clear.

o , . . . ' | ._th : ' o
unar Zzenitn angie
14 ; 9 :10 -
P 120 5
% 130 o
w16} 1 @
1= 140 3.
@ i =
o 17 150 o
E 18} {60 @
& 19 . . . 170 %
_ i) moonlight contribution ls0 8
lgg ~
21 " s i " n i i s i
=400 =300 =200 =100 0 100 200 300 400
time since transit (min)
International Workshop on Night Sky 7% COSMIC Globe at Night - Sky
igh s ! ) PPy ] 5 et
@ s e ot oo LIGHTwa| poohiness Monitoring R WS (PR Y.

Scattered city light from clouds

® Depends on the optical properties of clouds, the scattered
city light from clouds would contribute significantly to the
NSB observed.

® The cloud amount is strongly depended on:

° observing location

° observing time

International Workshop on Night Sky 7% COSMIC| Globe atNight - Sky
Brightness Measurements  «.+# I Brightness Monitorin SRm N Sl
@ Korea, 252016 z== LIGHT®™| Notwork 9 LRI AT R /
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Scattered city light from clouds

® The example light curve (dashed red: NSB) below shows the contribution of
scattered light from clouds when clouds (solid bluc) rolled in around mid-night.
® Measured by the cloud sensor, Ts-a is the temperature difference between the

ambient and the sky in IR

-
-~

T T T T T T ]
- o 1 cloudy
15
e 1
% 16
& _[ =
o 17 7
] 5
£ L
g 18 I
I clear
T =30
L | 1 i L 1 L L i 1 i L
20 21 22 23 24 01 02 03 04 05
6-7 Feb 2011: hour (HKT)
International Workshop on Night Sky 7% COSMIC Globe at Night - Sky
igh ® ! ) o ] 5 et
@ Brightness Messutements =/ [ IGHTou| SMiness Montoring R WS (PR Y,

Non-night-sky events

® The above factors that polluted the NSB 1ight curves are
known as “non-night-sky” events
® Factors that do not truly reflect the general night sky (light

pollution) conditions

° “Non—night—sky” events
® Have to be removed before Conducting data analysis

® Human events:

Keep good record of their occurrences for each observing location

® Natural phenomena:
Check their occurrences from astronomical almanac, weather data, etc

® Details will be discussed in “Non—night—sky events” session.

International Workshop on Night Sky :""‘, Globe at Night - Sky
@ Brightness Measurements  «.7 CPSM": Brightness Monitoring ggg:gm asai ,;z ll;""?a

Korea, 2.5.2016  mz L1 T Network
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For additional details...

® Project website: http://nightsky. physics.hlku hk/

e Publications:
¢ Contributions of artificial lighting sources on light pollution in Hong
Kong measured through a night sky brightness monitoring network
Authors: Chun Shing Jason Pun, Chu Wing So, WaiYan Leung, Chung Fai Wong
Journal of Quantitative Spectroscopy and Radiative Transfer
May 2014, Volume 139, Pages 90-108, DOI: 10.1016/j.jqsrt.2013.12.014

http://www.sciencedirect.com/science/article/pii/S0022407313004950

® Night-sky brightness monitoring in Hong Kong - A city-wide light
pollution assessment
Authors: Pun, Chun-shing, Jason and So, Chu-wing
Environmental Monitoring and Assessment

April 2012, Volume 184, Issue 4, pp 2537-2557, DOI: 10.1007/510661-011-2136-1

http: \\\\\\_.\|)ringrrlinL‘,n't\m content/08814311727512q4
International Workshop on Night Sky 7% COSMIC| Globe atNight - Sky
Brightness Measurements  «.~ i Brightness Monitorin sRmHu ® §-M-clge3
@ Korea, 25.2016 === LIGHT® | Ngovork ’ Gt 303 siannes /
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Date: 3 May 2016

Further Discussion for collaboration about Globe at Night-Monitoring Network







EUSM'C Globe at Night - Sky

| Brightness Monitoring
‘;1‘.;.’::'.‘.“.".‘ SR Network

International Workshop on Night Sky Brightness Measurements

Education and outreach ideas on

Light Pollution

Dr Jason Chun-Shing Pun & Dr Chu Wing So
The University of Hong Kong

Chungbuk National University, Korea
3.5.2016

SR e
@ﬂg’“"‘"‘ EAR ] EIEE T e

® Our first SQM survey: citizen science
° Light pollution: How to measure it?
o Knowledge Exchange Fund for Impact Project 2012

® Communicating with the public on light pollution:
® Secondary school teachers / students
¢ Environmental community
® Media
® Government

* General public

° Looking ahead: Sustaining the efforts

Light pollution: What is it? Why do we care?

o %
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e
Measuring light pollution

¢ Greensense (fﬁ%ﬁ%%) Measure with
a lux-meter, counting the number of

signboards

e Friends of Earth (f[ki‘?kZZi‘) Invited
the general public to report abusive

lighting.

* GLOBE @ night: counting of number of

stars visible at the Orion constellation

e Magnitude 1 Chart

.
;‘ ‘-:?.\._I!- 'y ]

Magnitude 7 Chart

Ve
Measuring light pollution:

night sky brightness

* Sky Quality Meter
® portable meter for measuring sky
brightness
® precision ~F10%
e ~USS$ 250
® Results in units of magnitude per
square arcsecond (mag/arcsec?)

® A smaller reading means a

brighter measurement

o
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HKSAR Government
O W Lo

Environment and Conservation Fund

&Y S N

AR ey n
of a0 Kong

First Phase (2008.3.15-2008.5.31)
Briefing Session

http://nightsky.physics.hku.hk

== ‘Starry Night F5{# 77 2 25 HH
Launched A Survey of Light Pollution in Hong Kong

with the support of the Environment and Conservation Fund of the
@{ong Kong Government in Nov 2007 1

A Survey of Light Pollution in Hong h
Kong

o Assisting organizations:
® Hong Kong Space Museum

® Ho Koon Nature Education cum

Astronomical Centre ‘

* The Camping Association of Hong [
Kong, China, Ltd :

® The Sky Observers’ Association (Hong

Kong)

® Invited secondary school students to
participate (148 students from 28
schools)

Volunteers reported measurements
through web-based interface
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BT e ) Wil Hong Kong Light Pollution Map
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[ * Press release: June 2009

e Almost 2000 mea_surements,taken at 199 locations

from 171 _yoluntee;fs _

L Night sky.in urban areas on average 100 times
brighter han the darkest rural _reading. :
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Environ Monit Assess (201Z) 184:2537-2557
DOT 101007/510661-011-2136-1

Night-sky brightness monitoring in Hong Kong

A city=wide light pollution assessment

Chun &

1g Jason Pun - Cho Wing 5o

Received: 2 September 2000/ Accepled: 25 May 2011 / Published online: 29 June 2011
i The Author(s) 201 1. This article is published with open access at Springerlink.com

Absiract Results of the first comprehensive light
pollution survey in Hong Kong are presented. The
night-sky brighiness was measured and monitored
around the city using a portable light-sensing de-
vice called the Sky Quality Meter over a 15-month
period beginning in March 2008, A 1otal of 1,957
data sets were taken at 199 distinct locations,
including urban and rural sites covering all 18
Admimstrative Districts of Hong Kong. The sur-

and/or environmental factors, Moreover, earlier
1 skies (at 9:30 pom. local time) are gencrally
brighter than later time (at 11:30 p.m.), which
can be attributed to some public and commercial
lightings being turned off later at night. On the
other hand, no concrete relationship between the
observed sky brighiness and air pollutant con-
centrations could be established with the limited
survey sampling. Results from this survey will
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Measuring light pollution:
night sky brightness

® Launched the Hong Kong Night Sky Brightness Monitoring

Network (NSN) (ﬁ%ﬁ?&% x%ﬁﬂg]ﬁéﬁ) with the support of
another ECF in June 2010

® Co-organizers: Hong Kong Space Museum, Hong Kong Observatory,

Hokoon Nature Education cum Astronomy Centre

Va

8

Measuring light pollution:
night sky brightness

THERE: BEREHE e
Pace o (O og NitHap Br0@ch (T 8r{E Overall Median Value |« |

BERHKE (NSB)
mi: BEFEMB

mn MR WHE -- =
l¢| ANE RN ‘E ? HE ﬁ]aﬁﬁﬁ_ Might Sky Brightness (NSE)
r HE ' g Bima Unit: mag/arcsec?
U 4 7 '}!Ii AR
e Vst Long Tai Po g L
ty AR g REREEERER
| M 2 U T, TP PYTYY
o Thuen Wian '2
’ ﬂ, 5 " gxw:!r{:iw 15'::5! ZIIIIIIIIII---:J%-EI-
Tiha s i i
pi = g 7 EE B
re e -
ol BT 82012 AutoNavi, Google, MapKing - Sigar

* Internet-ready version of the SQM installed in 18 locations for automatic

and continuous measurements
e Real-time release of results over to the Internet.

* Five million individual night sky measurements collected.
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~ Community Light Pollution Reach-out
Project (2012-13)

* Objectives:

® To promote the results from the Hong Kong light pollution study
conducting in HKU to the public;

® To educate school students and the general public the science and

environmental impacts of light pollution;

* To engage the community with light pollution research.
* Two components:

1. Secondary school program

2. High impact signature event (Science Roadshow)

4 Community Light Pollution Reach-out:
School program

° Organized workshops for 4
secondary schools

® Rundown of the workshop:
® Lecture;

® Measurement workshop;

Portable-dome observation

Exhibition

Student research

-171 -



4 Community Light Pollution Reach-out: A

Science Roadshow

° Co-organized with the Faculty of
Science Outreach Team

e Science Roadshow at the Avenue of
during Earth Hour 2013 organized by
WWEF

e Contents of the Roadshow:

1. Real-time nights sky

measurements;

N

Demonstrations;

3. Video presentations
( )

4. Panel exhibitions

@ v E30PE - 00PN
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/ Light Pollution Awareness Community N
Engagement Project (2013-14)

® Objective:
* To engage the environmental community on the adverse impacts of light
pollution
® To engage secondary school students to conduct light pollution studies in
their local surroundings
¢ To promote measures to reduce the extent of light pollution in both
ecologically sensitive rural areas and in urban communities
'}h%ng@%mmmWMmmmmmmhE&MmeMMd
Ligbting Documentfor Engaging Stakeholders and the Public (Deadline Nov
18)

o J

Promotion Light Pollution Awareness: N

Research & Photography Competitions (2013-14)

BN BT A SRR

Light Pollution Awareness Community Engagement Project

Hers 1 HR L 582014

nght PoIIutlon Photography Competltlon

ST R 2014

i0| Prpjéct Competltloq‘
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Promotion Light Pollution Awareness:

Research & Photography Competitions

(2013-14)

=

Promotion Light Pollution Awareness: h
Research & Photography Competitions (2013-14)

LiGHt OF

MEPHIS OPH

LES
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Promotion Light Pollution Awareness: N
Research & Photography Competitions (2013 14)

e o

Q -,H’.;JA E"E.m --c4--- .......

f
HKDRJNI

syanmm e

SE=mp RAEERE
KDRJM

Promotion Light Pollution Awareness:
Research & Video Competitions (2015-16)

r E =19 _; WL EithEE z Program rundown:
"Light Pollution Field Tiip ‘i * Introduction talks on
e X, light pollution
* Briefing of competitions
45 * Field trip to experience

first-hand impacts of light

pollution:

http://nightsky.physics.hku.hk/KE/201516/ o Start from urban Clty

HE: 2015117268 (R BRI TAR4RER LOME
Dute: 78 Mosvernber 1015 {Saturdayh Time: 400pm = F30pm Center
HE Iﬂﬂ:!ﬂ“ﬂxlﬂl! (WEEE . ASEAREEN SRATLE

“*‘ sm e — Country park flreﬂy
limited guota, first come, find served m:;mms . .

!Iili fiaRRH. B TARRAREE0G 16 B TRRRER RN ERN 16 . V1€Wlng
u-u-r:rmn‘u.m e m:: Foluran Competiion 191516 and
mmmm;*mwmmu‘:uum numwmmm

DS Welcome for public

L

— Stargazing in astro-

' park
B gy T N BT &
o = )




Promotion Light Pollution Awareness:
Research & Video Competitions (2015-16

Youtube playlist

Communicating with the public on
light pollution

Hong Kong — Asia's World City
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Communicating with the public on light

pollution (some personal thoughts)

* Secondary School teachers and students:
® Open to new ideas (particularly for students)
® Teachers and students are extremely busy!
¢ Independent Enquiry Study of Liberal Studies curriculum

* Engagement of teachers essential

* Challenges:
® Engaging students and teachers for an extended duration, and for deeper
impact projects
* Extending our “core outreach group” from astronomy teachers to liberal

studies teachers

© J

Ve
Communicating with the public on light

pollution (some personal thoughts)

e Environmental community: Press conference organized by
Friends cy{Earth in 2009 on

Légghts—out campaign

A8 /)

® Enthusiasm and dedication

° Knowledge and experience with media 2 g

® Appreciative of scientific inputs

® Generate synergy

* Challenges:
° Striking balance between objective

scientific positions and advocacy

2 e T
X )
@ AHzEEMERNARTE - G- TRERORRAYE -
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Communicating with the public on light

pollution (some personal thoughts)

¢ Stakeholders in the community:
¢ Delivered 1 to 1.5 hour lectures for professional bodies, e.g.
The Hong Kong Institute of Housing THEERKHE e
The Hong Kong Institute of Surveyors ﬁ/%/ﬁﬂiﬁﬂi'%, .......
* Continuing Professional Development (CPD) point-earning

® Practical concerns from professionals on the ground

* Challenges:
¢ Learn the roles of various professionals in the community

¢ Learn the “language” of the different communities

o J

Ve
Communicating with the public on light

pollution (some personal thoughts)

* Media:
® Light pollution a new issue when we started
® 80 newspaper/webpage reports, 20 TV/radio appearances
® Usually sympathetic of our concerns and willing to listen

¢ Fast-thinking and efficient in learning new ideas and concepts

Weekend Weekly Magazine
BN
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Communicating with the public on light
pollution (some personal thoughts)

° Challenges:

* Explaining quantitative and logically complex arguments

® It was a struggle to explain “The night sky in Tsim Sha Tsui is 1000 times
brighter than the dark standard.”

* Unique to us: A difficult unit to understand! (mag/arcsec?)

¢ Schedule: newspaper reporters usually complete their articles after 6pm

(prepare for phone calls)

* Needs to be very careful with all information released.

E 5l Legend ,_ﬁ%ﬂ“ﬁé::ﬁ:ﬁ%ﬁﬂ(f*ﬁ)’ 750 160 20 30 450 o
.~

Times brighter than the darkestsky 25 50 150 250 350 450 550 550 ! -rn?ﬁ:mwwmnsm
BRI BB ]
\\ Station Name -

Bt | AYAAAVATATA 2o Tors )
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Light pollution of Hong Kong Space Museum over the limit
by 1200 times.
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Light pollution from Hong Kong Space Museum over the
limit by 1000 times
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Light pollution at/from Wetland Park is severe and affect the
local ecological environment

HIIHIH .
W Zrascsy Lom e

Va

o

Communicating with the public on light
pollution (some personal thoughts)

e Government:

® First two projects on light pollution ever funded by Environmental
Protection Department (EPD).

® Huge help from the co-organizers of the project: Hong Kong Space
Museum and Hong Kong Observatory

¢ Installed our equipment within government properties

* Experience of Working with officials really varied

° Challenges:

° Extending the core audience from EPD to other government agencies

who had a stake in the issue
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Communicating with the public on light
pollution (some personal thoughts)

¢ General Public:
¢ Talks, talks, and more talks. .. : Space Museum, community weather
network, private corporation

® Our webpage provides the interface to communicate educational materials

and research results to the public.
® Google analytic provided a means to measure the effectiveness of the

I‘CSpOHSCS

* Challenges:
* Communicating with skeptical segments of the public

® Maintaining the momentum

()

How does Hong Kong government deal
with light pollution?

® ~200 complains on light nuisance and energy wastage each year in
2009-2012

® The Environment Bureau issued “Guidelines on Industry Best Practices
for External Lighting Installations” in 2012

® Provide a reference for the trade and relevant parties in planning external
lighting projects and their daily operation

¢ Only voluntary “guidelines”, not mandatory
® The Bureau set up “Task Force on External Lighting” in 2011,
conducted public consultation in 2013

e Advise the government on the appropriate strategy and measures for
tackling nuisance and energy wastage problems caused by external lighting

Problem of skyglow is irrelevant to the Task Force
Switch off lighting at either 23:00 or 00:00

The nightly profiles had shown that lighting are normally switched off at
23:00

Light pollution condition will not be largely improved in short future

%
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How does Hong Kong government
deal with light pollution?

REPORT OF
THE TASK FORCE ON
- EXTERNAL LIGHTING

J

Task Force on
External Lighting

[set up by the Environment Bureau of HKSARG]

Document for
Engaging Stakeholders
and the Public

August 2013 April 2015

Guidelines on Industry Best Practices for External
Lighting Installations (since January 2012)

Guidelines on Industry Best Practices
for External Lighting Installations

The guidelines below suggest some best practices on external lighting
installations that Government departments and the private sector should
observe.

Introduction

1. External lighting in Hong Kong exist in many different forms and
some typical examples include signs (either internally illuminated or
externally illuminated), lighting for facades and features, lighting
outside buildings (including those for shops), lighting for sports
fields and playgrounds, external video structures (e.g. video walls,
display panel).

2. The guidelines in this document aim to outline some general good
practices on design, installation and operation of external lighting for
the reference of lighting designers, contractors, owners and users
with a view to minimising the adverse impacts arising from external
lighting.

=
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How does Hong Kong government
deal with light pollution?

Charter on External Lighting (since January 2016)

For those organisations pledging to sign up to the Charter and
switch off lighting installations with decorative, promotional or
advertising purposes which affect the outdoor environment during
the following times:
Platinum Award: 11pm to 7am R\
Gold Award: midnight to 7am B Shart=r)

| wjs External |
' 4 L Lighting$

B

o R ) R

@ 2

How does other countries with light
pollution?

° Legislative controls against external lighting

® Sydney, London, Frankfurt, Shanghai

assess light nuisance complaints on a case-by-case basis with regard to

guidclincs dcvelopcd locally
® New York City, Los Angeles

legislation relating to external lighting aims to prevent energy wastage of
lighting installations

e (Cities with no legislative controls

® Tokyo, Singapore, Hong Kong

@ source: “External Lighting in Hong Kong”, Panel on Environmental Affairs, Legislative Council /

2011
(2011
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Lighting Res. Technol. 2014; Vol 46: 78-88

Policy and status of light pollution

. The Society of
management n Korea Light and Lighting

JS Cha PhD, JW Lee MS, WS Lee MS, JW Jung MS, KM Lee BS, JS Han PhD and JH Gu MS
Indoor Environment and Noise Research Division, Environmental Infrastructure
Research Department, National Institute of Environmental Research, Incheon,

Republic of Korea

Received 18 June 2013; Revised 14 August 2013; Accepted 23 September 2013

Light pollution is emerging as one of the most rapidly increasing types of
environmental degradation. Many localities have developed regulations to
constrain the use of excessive light. Recently, the government of Korea has
enacted and executed the ’‘Light Pollution Prevention Act’ for the proper
management of light pollution. This paper reviews the background and the
main contents of the Act as well as the current status of light pollution in Korea.
By this Act, a ‘Light Pollution Prevention Committee’ is established and the
designation of environmental zones and the light emission standards for these
zones are given. The contents of this study will be useful as a guideline for
developing countries preparing light pollution management plans.

- Date of Press release
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Network (NSN) : Mobile Site

® Smart phone or tablet users can get real-time night sky brightness
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