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Abstract:

Globe at Night is an international campaign to raise public awareness of the impact of light
pollution.

We will process our data for the constellation Orion (15. years), in order to get an answer to
the research question: Is light pollution in the Labin region decreasing?

The results show that the Labin region is moderately polluted with. In the last five years, there
has been an increase in light pollution and a possible reason for this is the "explosion" of
construction of tourist facilities especially in rural areas, and thus increasing the number of
illuminated access roads.

Comparing our results with the available maps, we are happy that the sky over the Labin
region is mostly "good sky", although there are "black spots" that need to be thought about and
do everything to improve.

By regularly reporting to the local authorities, we believe that we are also a small "wheel" in
the changes, so we will continue to work actively in this program.

Finally, Croatia, as a popular European tourist destination, apart from the sea and the sun,
could offer visitors a unique starry night sky and preserve it as a natural heritage.

Sazetak

Globe at Night medunarodna je kampanja za podizanje svijesti javnosti o utjecaju svjetlosnog
zagadenja.

Obradit ¢emo nase podatke za zvijezde Orion prikupljenih u proteklih 15. godina, kako bismo
dobili odgovor na istrazivacko pitanje: Smanjuje li se svjetlosno zagadenje na Labinstini?
Rezultati pokazuju da je podru€je Labina umjereno zagadeno. U posljednjih pet godina
zabiljezen je porast svjetlosnog zagadenja, a moguéi razlog tome je "eksplozija" izgradnje
turistickih objekata, posebno u ruralnim podrucjima, a time i povecanje broja osvijetljenih
pristupnih cesta.

Usporedujué¢i nase rezultate s dostupnim kartama, sretni smo $to je nebo nad Labinom
uglavnom "dobro nebo", iako postoje "crne mrlje" o kojima treba razmisljati i uCiniti sve da se
poboljsaju.

Redovitim izvjeStavanjem lokalnih vlasti, vjerujemo da smo i mi mali "kotaci¢" u promjenama,
pa ¢emo i dalje aktivno raditi na ovom programu.

Napokon, Hrvatska bi kao popularno europsko turisticko odrediste, osim mora i sunca, mogla
posijetiteljima ponuditi jedinstveno zvjezdano no¢no nebo i saCuvati ga kao prirodnu bastinu.
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1. Research Question and Hypothesis:

The information we have gathered in the past fifteen years of participation in the GLOBE AT
NIGHT project indicates that the problem of light pollution is very serious and touches on the very
essence of the functioning of the entire ecosystem, including man, and on the other hand - it is
easily solved!

In the past fifteen years, more than 150 students from the GLOBE program and more than 700
other students (observers) of our school have participated in project activities.

Hypothesis: can something be done, can people be persuaded to seriously consider the
problem of excessive lighting of the sky and take appropriate protection measures?

We have believed for fifteen years that it can!!

As IVSS 2021 will focus on data analysis, we assumed that we can learn a lot from our data (more
than 2000 measurements in the Globe program at night to monitor light pollution through the
constellation Orion), so our research question is:

Is light pollution in the Labin region decreasing?



2. Introduction and Review of Literature:

Light pollution today is a global problem that is attributed to economic, astronomical, safety, but
also health problems that affect humans and cause many adverse health effects. Light pollution
is a newer term for the general public as opposed to water, soil or air pollution.

The most recognizable side effect of light pollution is the increase in skylight during the night,
which is caused by excessive intensity of lighting use, and occurs due to the scattering of visible
and invisible light (ultraviolet and infrared light) of natural or artificial origin on the environment.
Globe at Night is an international citizen-science campaign to raise public awareness of the
impact of light pollution by inviting citizen-scientists to measure & submit their night sky
brightness observations. (www.globeatnight.org)

In fifteen years, our database has grown to over several thousand, which confirms our status in
the "Over 1000 Club status", which we achieved in 2014 and the confirmation in 2020 that we
are the city with the most observations.

Globe at Night Spotlight

For this month's Globe at Night spotlight, we will highlight those countries which have achieved our “Over 1000 Club status,
meaning that we haue received more than 1000 submissions from these countries so far this year! The members are:

Figure 1.Club status 2014.
Source: www.qglobeatnight.org/

Glohe at Night e
19, stpnja- @

Congratulations, Globe at Nighters! We have surpassed 20,000
measurements this year! Keep up the good work! Let's shoot for
25,000 by the end of the yeart

The three countries with the most measurements 5o far are Ausiralia
(7581), USA {5088) and Spain {3337). The unusual situation with Spain
is that it is not the continental country but mostly the Canary Island of
La Pzlma that has most all of the observations. Cities to be
commended for the highest number of measurements so far ard
Croatiz; Tokyo, Japan; Seattle, Washington, USA and Montevideo,
Shout cuts especially to other cities worldwide: Maldonado, Uruguay;
La Serena and Santiago, Chile; Mendosa, Argentina; Bogota, Columbia;
Belo Horizonte and Chapeco, Brazil; Mexico City and Puebla, Mexico;
Playa Blanca, Canary Islands, Spain; Prelip, Chepigove, and ather cities
in Macedonia; many cities in Croatia {e.g., Osijek); Heidelberg and
Berlin, Germany; Maldegem and Eeklo, Belgium; Waraw Poland;
Odense, Denmark; Nairobi, Kenya; Delhi, New Delhi and many other
cities in India; Kuala Lumpur Malaysia; Shout outs o the islands of
Puerto Rico, British Virgin Islands and Guadeloupe, And last but not
least, shaut cuts to other cities in the USA: Szlt Lake City, Denver,
Washingten DC - Bzltimore, Los Angeles- — Szn Diego; Philadelphia —
Long Island - MNew Haven, cities in lower New England; cities around
Great Lakes; San Francisco and eastward; Portland - Vancouver, cities
in Arizana; Dallas = Austin = Houston; Atlanta - Greensboro =Raleigh;
Oahu..... MANY THANKS!

Since then, in addition to
observing the constellations
Orion, we have extended our
observations to the
constellations Leo, Pegasus
and Gemini in order to have
as much data as possible for
the projection of the degree
of light pollution in our area.

Figure 2. Club status 2020
Source: www.facebook.com/GLOBEatNight



http://www.globeatnight.org/
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http://www.facebook.com/GLOBEatNight

3. Research Methods and Materials (Including GLOBE Data!):

3.1. Downloading own data that has been entered into the Globe at night program for
fifteen years: downloading maps and excel files as described in the Globe at night
protocols under 5.

so as to include urban, rural, tourist and

industrial zones, geographical coordinates

were determined, and the sky on each
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Figure 3. Location map
Source: Google maps and own processing

3.3. We will process our data collected for the
constellation Orion that we have tracked for all 15 years
by calculating the mean values of the magnitudes,
making tabular and graphical representations to get an
answer to the research question.
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Figure 4. Constellation Orion
Source: www.zvjezdarnica.com



http://www.zvjezdarnica.com/

GLOBE AT NIGHT PROTOCOLS:
1. www.globeatnight.org/6-steps.php
This page provides instructions for observing each constellation and the dates when the
observation should be performed
2. www.globeatnight.org/magcharts
As the degree of visibility of stars is determined by magnitudes, magnitudes are
explained here to assist observers.
3. www.globeatnight.org/webapp/
Measurements are entered here to enter the common database
4. www.globeatnight.org/maps.php
On this page are available maps and all the measurements over the past years all
around world.
5. www.globeatnight.org/mapapp/
Globe at Night Regional Map Generator

This map application allows you to map Globe at Night data points within a distance you
specify around a city or an area of your choice. The resulting maps are bookmarkable
and shareable.

You can also download a CSV file of those data points that can be opened in Excel, or

other spreadsheet.
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4. Results:

4.1. MEASUREMENT MAPS

Figure 6. Measurement maps
Source: www.globeatnight.org/mapapp/



http://www.globeatnight.org/mapapp/

4.2. DESCRIPTION OF LOCATIONS AND GEOGRAPHICAL COORDINATES

Table 1. Description of locations with geographical coordinates

POTPICAN 45,18890 14,09810
PLOMIN LUKA 45,13611 14,18055
VOZILICI 45,15666 14,15750
CEPIC 45,19055 14,13083

LOCATIONS LATITUDE- N LONGITUDE- E | DESCRIPTION OF LOCATIONS
LABIN
STARI GRAD 45,08000 14,12000
PODLABIN 45,08000 14,11000
RABAC 45,07940 14,15750
RABAC OBALA 45,07900 14,17000 City, 11,642 inhabitants, of which 6,893
live in the urban settlement.
STARCI 45,09000 14,11000 It covers an area of 72 km? and includes
VINEZ 25.09810 14.10690 17 sgttlements. No ma_ljor indust_rial plants,
no highways. Nearby is the tourist resort
KATURE 45,09500 14,11970 Rabac.
KRANJCI 45,06000 14,12000
STRMAC 45,11780 14,13000
RASA 45,08030 14,07890
. An old mining settlement with about 3000
MOST RASA 45,05000 14,03000 inhabitants. It covers an area of 80 km?
and includes 23 mostly rural settlements.
TRGET 45,02250 14,05610 The main road Rijeka-Pula passes through
the area of the municipality. The ITV
TRGET LUKA 45,01640 14,06500 X
MOST RASA lime factory and the HOLCIM
KOROMACNO 44,98060 14,12220 cement plant are nearby.
SVETA NEDELJA
NEDESCINA 45,14000 14,11190
MARKOCI 45,12750 14,05110 .
Rural settlement with about 2000
SANTALEZI 45,13610 14,09780 inhabitants. It covers an area of 60 km?
and includes 22 settlements. There are no
SUMBER 45,16722 14,07750 main roads. There are no major industrial
plants.
MARICI 45,12750 14,05100

KR!AN 45,17361 14,13888

Rural settlement with about 3000
inhabitants. It covers an area of 60 km?
and includes 24 settlements. The main
road Rijeka-Pazin passes through the area
of the municipality. Nearby is the
industrial zone, the mineral wool factory
ROCKWOOL and TE PLOMIN.




4.3. MEAN VALUES OF MAGNITUDE
Magnitude values range from 0O - the stars are not visible to 7- visible more than 8,000 stars.
When looking at the sky, the darker the sky, the more distant stars you can see, hence the

limiting magnitude is greater. And this indicates less light pollution!

Table 2. Mean values of magnitude

YEAR LABIN RASA SVETA

NEDELJA
2006 4,11 4,40 4,60 4,60
2007 4,11 4,20 4,60 4,60
2008 3,66 4,20 4,60 4,00
2009 3,55 4,40 5,00 3,00
2010 3,85 4,29 5,20 3,20
MEAN VALUES 3,86 4,29 4,80 3,88
(5.yr)
MEAN VALUES 4,21
LABINSTINA (5. yr)
2011 4,07 4,86 4,75 4,09
2012 4,00 5,00 4,80 3,85
2013 4,00 5,12 5,10 3,95
2014 4,29 4,89 5,12 3,95
2015 4,00 4,90 4,90 3,89
MEAN VALUES 3,92 4,63 4,88 3,93
(10.yn
MEAN YALUES 4,34
LABINSTINA (10. yr)
2016. 3,90 5,0 451 3,50
2017. 3,90 4,90 4,59 4,00
2018. 4,21 4,31 5,0 4,00
2019. 4,10 3,89 3,81 3,49
2020. 3,90 3,90 3,89 3,31
MEAN VALUES 3,98 4,28 4,70 3,84
(15. yr)
MEAN yALUES 4,20
LABINSTINA (15. yr)
MEAN VALUESS 3,08
CROATIA




4.4. GRAPHIC DISPLAY
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Graph 1. Mean value of magnitude

5. Discussion:

4,21 4,34 4,20
I I I 3,08

MAIN VALUE MAIN VALUE MAIN VALUE MAIN VALUE
LABINSTINA 5. years LABINSTINA 10. yearsLABINSTINA 15. years CROATIA

Graph 2. Comparison of mean values

Unfortunately, the answer to the research question is:
Light pollution in the Labin region has increased in the past five years.
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In the last five years there has been an increase in light pollution and a possible reason for
this is the "explosion" of construction of tourist and catering facilities in the Labin region,
especially in rural areas (hotels, camps and holiday homes), and thus increasing the number
illuminated access roads.

The results show that the Labin region is moderately polluted with light.
Comparing our results with the available maps, we are happy that the sky over Istria and thus

over the Labin region is mostly "good sky", although there are "black spots" to think about and
do everything to improve the situation.

N ( .
City Sky Suburban/ Bright Suburban Sky Rural/Suburban  Rural Sky Typical Truly  Excellent Dark
Urban Suburban transition Dark Site Sky Site
Transition Sky

Figure 7. Light pollution of Istria
Source:www.astronautika.com/a3c2/cateqory/astronautika/page/16

6. Conclusion:

In the Republic of Croatia, a new Law on Protection against Light Pollution has been
adopted (OG 14/19 of April 1, 2019) which, in addition to defining the problem, for the first time
gives the possibility to report light pollution to the state inspectorate using the form at the link
dirh.gov.hr/podnosenje-prijava/83, so we believe that more citizens will be involved thus enable
the solution of "black spots" and the reduction of light pollution.



http://www.astronautika.com/a3c2/category/astronautika/page/16
https://dirh.gov.hr/podnosenje-prijava/83
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By regularly reporting to the local authorities on our results, we believe that we are also a small
"wheel" in the changes, so we will continue to work actively in this program.

Zamjena rasvjetnlh stupova na rabaéko)
Setnicl
U tijeku su radovi na Zampent starih r
JU Rapcu i 10 na pot:
Sv. Andrije

ZAMJENA RASVJETE NA TRGU U RASI

U snipegu, 22 Istopada, zapolet (e 2amjena rasvietnin stupova na

Trogu Repubike | Trgu Gustava Pultzera Finalis u Rall

Umjasto sadaingh dotragath postavit Ce s& pet novh Spava e pemjerena
rasAsana tiela
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a2 ulice nastalof Uz cestu prema Santalezima. Postanvit (e 3¢
ovanaest rasvietnin tjela, 7a 1o je U proradunu Opcine Sy. Ned)eja
2dvojeno stotinu Hauty kuna
.r“h-
aalay
~

JAVNA RASVJETA U KRSANU NECE SE UGASITI, ALI CE SE
RACIONALIZIRATI | REKONSTRUIRATI

NOVSE 23 e0nsiusCqu Javne rasviete trale de 32 1 o0 Fonda 13

23Uty OWONSS | energetiias Ll inkovitost, od kopg se oleuje da u

IR sDOp Sudeiupe § 40 POSLD Sregstava nale g inie Opling Krian

S3MO 23 rodak elekaning energle Is favnu rasvietu 2ovals viis od

700 UsuEa buna, 3 gotove Jof 200 15uCa Ia rege2ino OCrIavania. Jonna

ravviets u Opdrd Krian o2 dakie nede ugasiti nti Ce se domondrat sva [

1072 rasvietnd shupd, 8% (e 52 Ipak 10m vetkom trodss peiti

racionane

Figure 8. Press releases
Source: labinstina.info/
www.labin.com/
www.radiolabin.hr/
www.labin.hr/

Follow the UN Resolution of 1992, which requires member states to preserve the night, starry
sky for present and future generations in its full beauty, to make the entire planet an area with a
preserved night and night starry sky, a place where the stars are seen!

Finally, Croatia, as a popular European tourist destination, apart from the sea and the sun,
could offer visitors a unique starry night sky and preserve it as a natural heritage.


https://labinstina.info/
http://www.labin.hr/
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6.1. ACTIVITIES WITH THE OBJECTIVE OF EDUCATION AND IMPROVEMENT OF THE
CURRENT SITUATION

e We regularly publish our results in the media and on the project website in order to
sensitized a larger number of people on our Planet.

PROGRAM “GLOBE AT NIGHT", SREDNJA SKOLA LABIN

& ByMisaHvatin [ January 20,2015 & Analie
% analiza. Globe. profekt Skote. svjethosno anelifen]e

Od 2006. godine medunarodni GLOBE PROGRAM poziva utenike dijem swijeta
da sudjeluju u GLOBE AT NIGHT projektu, globalna kampanjl 2a mjerenje
svjetling neba nodu, GLOBE program pesebng j@ painteresiran 2a projekte koji
51 odf interesa 2 obrazovanje 2ajednice. USenitid radini nude obilje mogutnosti
| mogu biti inspirativi za wéenike diljem svijeta. Globe 2vijenda za

Figure 9. Press releases
Source: www.ekorasvjeta.net

e As part of the international cooperation between the CITY OF LABIN and our school,
there are GLOBE AT NIGHT protocols were presented at several gatherings with the
desire to involve our friends in these activities in order to warn as many young people as
possible about the problem of light pollution.

16.11.2010, // Labin.hr // Objavljeno u kategorij

Gradonacelnik Grada Labina Tulio Demetlika danas je u Maloj gradskoj vijecnici odriao prijem 23 ¢lanove Globe grupe Srednje
Skole Mate BlaZine a povodom nagrade . Globe Star” za provedeni projekt ,Meka nam Istra blista, ali ne po nodi*. Nagradu
dodjeljuje Medunarodna organizacija 2a globalno pracenje okolisa Globe Program.

Figure 10. With the mayor
Source: www.labin.hr/

¢ We have encouraged some more GLOBE schools in Croatia and in Northern
Macedonia ( Prilep ) to join the measurements and the result is visible on the map
https://www.globeatnight.org/maps.php

e This year, our members encouraged their fellow citizens to join the Globe at Night
program "Adopt a Street”, so light pollution was monitored in 110 streets, which can be
seen at www.globeatnight.org/Labin/



http://www.ekorasvjeta.net/
http://www.labin.hr/
https://www.globeatnight.org/maps.php
http://www.globeatnight.org/Labin/
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Our work has been recognized since:

THE GLOBE PROGRAM

GLOBE Stars

Croatian Students Analyze Effects of City Lights with Five Years of GLOBE at Night Data
Nov 02, 2010

Figure 11. Globe star

Source: www.globe.gov
INTERNATIONAL COMMUNITIES

Znacaj ovog istrazivanja prepoznali su u
gradu Labinu, predstavnici Kulturne
zajednice Istarsko-venetske "Istria" iz
Trsta te predstavnici Agencije za lokalnu
demokraciju (ALD) iz Brtonigle koji su na

Inicijativu obitelji pokojnog Marija
Zaninija, poznatog talijanskog ucitelja
rodenog u Labincima pored PorecCa, za
postignuti uspjeh ucenike nagradili
donacijom i1 prigodnim knjigama.

Figure 12. Award "Istria" Trieste
Source: www.labin.hr/



http://www.globe.gov/
http://www.labin.hr/
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9. (Optional) Badge Descriptions/Justifications:

= Be a Collaborator

Through fifteen years of work, the members of our group have achieved cooperation with other
students of our school, with students of other schools from Croatia and with the school Orde
Chopela Prilep, Northern Macedonia with the aim of collecting as many measurements as
possible.

= Be a Data Scientist

In fifteen years, our database has grown to over several thousand, which confirms our status in
the "Over 1000 Club status", which we achieved in 2014 and the confirmation in 2020 that we
are the city with the most observations. We analyze our database every year and regularly
inform the local government about the results in order to encourage them to take certain actions
that would improve the situation in our area.

= Make an Impact

This year, our members encouraged citizens to join the program through the Globe at Night
activity "Adopt a Street" program 2020 (www.globeatnight.org/Labin/).

Through regular media coverage over the past fifteen years, we have prompted a series of
changes aimed at reducing light pollution in our area (see figure 8., 9. and 10.).

We also cooperated with the portal Ekorasvjeta.net, a website of a civic initiative aimed at
informing the public about the issue of light pollution - in general, but also with specific examples
in Croatia and neighboring countries with the aim of educating the public about how to have
guality lighting at night which at the same time will not endanger human health, plant and animal
ecosystem and traffic safety (www.ekorasvjeta.net/).
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