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Dark-sky parks in the Carpathians

| ntroductil on

Man's interest in the study of celestial bodies
and phenomena, as well as the observation
of the starry sky dates back to antiquity. The
desire of modern tourists to gain new .
knowledge and impressions, diversificatia
of available tools and greater mobility creat
a constant demand and provide a consta
interest in the starry sky and related objects. =
This has led to the creation of a separate
branch of tourism industry- astrotourism,
which provides an opportunity to satisfy the
desire to understand space by people of all
agesAstrotourism is one of the youngest types of tourism, which is aimed at observing
stars and astronomical phenomena (basedabservatories or in places with low light
pollution), visiting places where it is best to observe solar eclipses and the Moon,
traveling to meteorites and comets.

In their hobby, astronomy enthusiasts can use a variety of tutorials that indicate what
and when to observe, what equipment and techniques to use for observations and night
photography, as well as how to develop the collected materials. Our guide shows selected
places where you can observe and photograph the starry night sky on the -Polish
Ukrainian border area Which places of the Bieszczady Starry Sky Park and the
Transcarpathian Daf8ky Park can and should be visited at night to observe the
phenomena in the dark night sky. In addition, we also show selected natural attractions
related to asronomy and Earth sciences that can wsited by a night observer for
daytime recreationfor training or improving photography arfdmingtechniques

We invite you to Bieszczady and Transcarpathia!



Dark-sky parks in the Carpathians

AboutKdarhpat hi anoppbbaec
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framework of the PolandBelarusUkraine 2014020 program
from December 2020 to November 2021. The project partn
are: NGO "Institute of Development of Carpathian Regio
Uzhhorod and Association for Innovation and Technology
Transfer "Horizons", Rzeszowhe main goal of the project was
to develop PolistUkrainian cros®order cooperation in the field of astrotourism

promotion and protection of the dark sky.

The most important activities of the pjext were:

w 5S@PSt2LISYd YR YIENJAY3I 2F | NRdziS NXE
pollution in the Transcarpathian DaBky Park.

w ! dzRAG 2F fAIKG LREtdziA2y Ay . A ShyiPak | Re
wPreparation of reprts on natural and astronomical potential for the creation of natural
tourism and astretourism products.

wDevelopment of a joint crodsorder strategy on astrotourism development.

w 5SPSt2LIYSyid 2F Iy St SOUNRBYAO rkdbatRieo 2 2
suitable for astronomical observations and astrophotography.

wLaunch of the certification process of our dark sky parks in the International3»grk
Association, an organization that brings together such parks around the world.
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Dark-sky parks in the Carpathians

East Carpa¥Shyanr Daakk

The least polluted nature can be found in the Carpathians. The night sky in the
Carpathians also attracts the attention of astronomy enthusiasts and astrophotographers
from many countries. Bieszczady, located in the Carpathians, like no other placend Pola
has become synonymous with wildlife for Poles. Such places in the Carpathians are one
of the last places in Europe where there is still a really dark sky, free from artificial light
pollution of our civilization. The sky, heavily polluted by artifitigit, can disrupt
astronomical observations and astrophotography. Natural darkness is one of the
ecological resources that needs protection, as it is one of the endangered elements of
the natural environment.
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To protect it, in 2013 the Starry Sky PaBteszczady" was created. The territory of the
park is promotional andvascreated by 12 partner organizations. The natural values of
the Bieszczady Starry Park include the natural heritage of the Bieszczady National Parl



Dark-sky parks in the Carpathians

(highest protection rank}he San Valley Landscape Park and the CidNigtlin Landscape
Park

Starry sky (and darkky) parks are areas of unique natural environment that protect
natural night darkness from pollution by artificial light. They are the equivalent of
reserves- protected aeas of exceptional natural value. They perform protective
functions for the darkest corners of our planet, where the night environment is not
disturbed by artificial light. These parks perform not only environmental but also
educational functions

On the Wrainian side, in 2016 the Transcarpathian Dark Sky Park
was created the first of its kind in Ukraine. It covers the entire
territory of Uzhanskyi National Nature Park. Located in tb .
western part of Transcarpathia in the basin of the river Uzh al 3 g
stretches from the village Zabrod (226 m) to Uzhotsky pass (¢ N O :
m). Its area is 39,159 hectares. Together with the Slovak-Skark .oy
ParkPoloniny(founded in 2010), our parks form one of the larges

protected areas for dark skies in Europe aimdthe world.

Devdoping cooperation, these three parks signed a joint
memorandum on the establishment in 2017 of thast Carpathian Dai&ky Tripark

Our darksky parks have very good conditions for watching the night sky. The Milky Way
is clearly visible to theaked eye in almost any place where there are no artificial light
sources that cause a significant effect of illumination. Night sky quality measurements
(using SQM device) indicate a maximum sky brightness at a moonless night exceeding 2.
mag / arcsec2.e visible range of stars is up to the 7th magnitude with the naked eye.

Dark-Sky ParkPoloniry is an astronomical observatory on Kolonitsky Pass



Dark-sky parks in the Carpathians 10




Bieszczady Starry Sky Park
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General description

Bieszczady Starry Sky Park was established in March 2013. It was created by twelvi
Institutions, including local governments (municipalitied_afowiskaand Komancha), a
national park, landscape parks, forest managementyersities, a primary school, and
local organizations for the development and promotion of nature tourism. The park is
also supported by local media and an original website. In the village of Stuposiany, in the
youth hostel, a Park Information Center wastablished for its promotion and teaching

of astronomy and ecology.

Dozens of people take part in organized astronomical shows in Bieszczady, and, despite
the late time, children often take part in them. In addition, there are astronomical camps
for teenagers and adults, as well as master classes in astrophotography, which are
attended by hundreds people a year.

In 2013, 3 night sky monitoring stations were built in the park, which collect the data
needed to study the phenomenon of ligpollution. Stations were built ihutowiska
Stuposany, andon Polonina Vetlinska



As an additional infrastructure, 5 T ——
sundials were also buitincluding 3 in
Lutowiska as well as in Stuposiany a
Vyzhna Pass. There are also
informational boards (W 0 Y I
LutowiskaPass, Stuposiany).

In the Otrit massif, near the shelteli§
al/ KFa{l { anO a&8uiped s
observatorywas builtwith a telescope #
Newton with a diameter of 16 ", on the s M- LY % |
Dobson mount. The telescope . | S R e
protected by a sliding roof

//////////
= //7///

InN2Hmz GKS . ASal Ol FRe braA2ylf tFN] YySIN
for demonstrations and observations of the night sky waspared. A house with a
sliding roof, which was named "Lynx Hutas built, around which night sky shoas
arranged.



Bieszczady Starry Sky Park

For purists traveling to the hut by carparking on the asphalt roaid available
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Bieszczady Starry Sky Park 16

The state of pollution of the sky with artificial ligh

In 2013, as part of the Bieszczady Sky and Stars project implemented byttivaska
Commune, 3 permanent measuring stations were installed to measure the level of
artificial light pollution: inLutowiska Stuposiany and Polonina Vetlinska. They were
equipped with the SQMDL device, which continuously measures the brightness of the
night sky. In 2021, only the station in Stuposyany conducted measurements.

As part of the Carpathian Starry Sky project, additional measurements of the brightness
of the night sky were carried out in the entire Bieszczady Starry Sky Park and its
surroundings. The measureentson more than 100 locations between July and October
2021were conducted with SQM device

Measurement results range from about-P® magnitudes per square second of arc in
places where street lights do not turn off, to 21.70 magnitude per square second of arc
in places far from populated areas, and in some places wsteget lights are turned off

at night. In most of the studied placethe quality of the sky is good (above 21.00
magnitude per square second of arc) or very good (above 21.50 magnitude per square
second of arc) when the street lighting is off.



The Milky Way with its structures or the Andromeda Galaxy is visible evergywnen
if lanterns are shining nearby, which means that the local illumination from this lighting
Is weak.

Most places with very dark sky are located in the border areas with Slovakia and Ukraine,
as well as in sparsely populated parts of the valleys®f3an, Solinka and Oslava rivers.

There are few local, large light sources that glow all night.

In darker places (souther :

part of the park) you can se
zodiacal light

counterreflections.

meteorites are also easy

spot.

In  Ukraine, arficial light

pollution is not very much

noticeable - the exception is

the railway station in Siank

and the glow of large cities

but it is more noticeablevhen

it is partly cloudy
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Lutowiskabefore turning off the street lights (on the right thglow of the light is highlighted).

Compared to previous years' research, the quality of the night sky in the Bieszczady
Mountains has not changed in general. There are places where it has improved due to
the wider switching off of the lights at night. Tieeare also places where it has
deteriorated as a result of the installation of new lighting, a telecommunication tower or

a badly lit hotel. Most communes in Bieszczady turn off the street lights after 22.00, some
(Komancha) after 23.30. In the summer tisti season (Jur8eptember) street lighting
around Solin Lake is not turned off at night.

The biggest threats to the quality of the night sky in Bieszczadyanew

- expansion of urban development in new areas, and thus the increased number of
privateand public lighting,

- incorrect lighting of existing facilities (monuments, institutions, shops, gas stations)



Bieszczady Starry Sky Park

Lighting of temples in Smolnik and Komancha (until 11.30 pm)

- constantly expanding network of telecommunication towers with red signal lights.

Light fromthetowers-! a i NJ @ { A Ds N}.SX b2g¢eé _dzL) 5 ¢




Bieszczady Starry Sky Park

During the summer tourist season, the night sky can also be temporarily polluted by
light from cars, even on roadsigd@and forest roads. And even late in the evening

w1 7/ // Z ==
T 7=\
{ / f /’//,;/l’/ v, A\

f///// = 2 NN A \
[




Suggestions for places for observations and astrophotography.

Fans of astronomy who stop in the Bieszczady Mountains are recommended to use the

following places for night observations. These amestly public places that can be

reached by car, parked safely and installed with surveillance and photography
a place with a dark sky full of stars.

Bereinci wyirs e

Bieszczad$arry Ky Park
Places fomstronomical observations
O Natural attractions

Open Street Map autoli;,y

And in your free time or when the weather is unfavorable for astronomy, we invite you
to visit the natural attractions of Bieszczady



1 Stuposiany

Coordinates ndpcmmy
HHcnAnUYpTtTdnho
School  youth hostel in
StuposianyAddress
Stuposianyg, 38713 Lutowiska
www.ssmstuposiany.pl/
Object owner: School complex i
Lutowiska 38713LutowiskalLutowiskan p >~ _ o e t ™ t e 4610025 ~— o e Y
Accessibilityof the object and description of the infrastructure on the object: A forty
eight-bed youth hostel with a kitchen and dining room or lecture hall, equipped with a
multimedia projector, a folding screen and a widescreen TV fadikty is open all year
rounRYE f 20FGSR 2y GKS LINPOGAYOALFf NRFR Sy
bus stopnearby.

Possibilities of using the object:

In 20092012, the institution was adapted to astrotourism
within the project "Carpathian Sky". Here you can find:

wThe paved platform, which serves as an observation deck, with
a painted analemic sundial, is located west of the building, 75
meters from the road, surrounded by tall and medismed

& vegetation.

w 'y StSOGNAOLt o062E f20ldhgR 2
= which supplies power to telescopes located the platform

| using a fiftymeter cable.

w ¢CKS gAYyR264a 2F ff R2NNAG2N
with blinds, which effectively reduces the presence of artificial

| lighting in the area intended fortservation.
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1 The surrounding street lightinganterns- is turned off every night at 22:00, which
Is ideal for astronomical eventshows, visual and photographic observations

9 Basic astronomical equipment, including the Coronado solar telescapaiiable
by the dormitory manager

































































































































































































































































































