Texas Hill Country

Dark Sky Quality Analysis

Introduction: Created by Amy Jackson, Starry Sky Austin for ACC GIS Capstone Project in Collaboration with the Hill Country Alliance. May 18, 20109.
The practice of lighting up our night sky decreases the visibility of our stars and our

own galaxy, the Milky way. Light pollution not only affects dark sky quality, but also

has a large impact on the health of humans, plants and wildlife and wastes billions of

dollars every year. The picture below shows the World Atlas of Artificial Night Sky

Brightness.

Fig. 1 World Atlas of Artificial Sky Brightness

Most of our planet’s population live in urban areas and so are inundated by light
pollution. Effort is underway between the City of Austin, Travis County, the Texas
chapter of the International Dark Sky Association and local interest groups, such as .
the Hill Country Alliance, to eradicate light pollution for surrounding communities and Junction
Austin, TX. Understanding the impact of light pollution for the state of Texas will :
help to bring about awareness which will inspire collective action. This collective
action, in time, will increase the need for night sky lighting ordinances and change
laws and practices for cities and communities throughout the state.

The Hill Country Alliance is a non-profit organization focused on conservation of the Frederlcksburg
Texas Hill Country. One of their main focus areas for conservation is dark skies. In
collaboration with the Hill Country Alliance Dark Sky team, this project is focused on
answering two questions, “"What is the dark sky quality of the state of Texas and the
Texas Hill Country 18 county region?” The results of this analysis will aid in the Hill

Country Alliance’s assessment of dark sky quality in order to communicate the need 4 Kerrvi”e
for change in current practices and focus conservation efforts for this 18 county A ) ‘

region ma rIIIO

Methodology:

This project used two main datasets to analyze dark sky quality for Texas and the
hill country 18 county region. 1) Floating point data used to make the World Atlas of
Artificial Night Sky Brightness, produced by the Light Pollution Science and
Technology Institute (ISTIL), and described in the paper "The New World Atlas of
Artificial Night Sky Brightness" (Falchi et al. 2016) and 2) Texas Political Boundaries
data. The end goal was a Texas Overall Dark Sky Quality map and a Texas Hill
Country Dark Sky Quality map of the 18 country region specified by the Hill Country
Alliance.

It was necessary to determine criteria for dark sky quality rating. We based dark sky N Lu b bOCk
quality criteria using: 1) the World Atlas of Artificial Sky Brightness shown in Fig.1 2)
the Sky Brightness Nomogram, shown in Fig. 2, from the International Dark Skies
Task Group of the National Optical Astronomical Observatory,
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Fig. 2 National Optical Astronomy Observatory Fig 3. IDA

3) the Bortle Scale, shown in Fig. 3 and 4) our knowledge of the night sky quality in
given areas.
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The following table summarizes the dark sky quality criteria we determined for
symbolizing and reclassifying pixel values from the World Atlas of Artificial Sky
Brightness floating point data.

Dark Sky Quality Criteria Table
World Map 2015 k Sky Reclassed Value Color

émstm Dark Sky Quality % by County

e a0 " County ExcellentGoodPoor County ExcellentGoodPoor
/ Bandera 68% 32% 0% Kerr 66 32 2
Bexar O 3.5 96 Kimble 98.98 1.02
Blanco 45 55 0 _lano 86 14
Burnet 28 /1 1 Mason 99.31 0.69
Comal O 61 39 Medina 34 60
Edwards 99.97 0.03 O Real 99.6 0.44
Gillespie 87.08 12.5 0.36 San Saba97.9 2.1
Hays 0 67 33 Travis O 25
I —— oS Kendall 26 69 5 Uvalde 91 8.7

Fig. 4 Dark Sky Quality Table
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I 56% Excellent skjes correspond to some of the darkest skies in Texas. At this level of S'(afﬂ Antlo n IO
dark sky quality, you can see the summer Milky Way and the winter Milky Way g‘ : ' -
which is fainter than in summer. These skies are dark with minimal domes of light on 4 t .
the horizon. Fainter stars are visible. .

]

I 34% Good Skies correspond to seeing the winter and the summer Milky Way, yet
the structure of the Milky Way will not be as brilliant as in an ‘Excellent’ dark sky
quality area. A lesser amount of faint stars are visible on the horizon. The summer
Milky Way is slightly visible when overhead but lacks in any detailed structure. As
you get closer to the boundary between ‘Good’ and ‘Poor’, light domes are visible on
the horizon if you are viewing from an area near urban centers which are areas of
high light pollution

B 10%Poor ories correspond to a lack of visibility for the winter and summer Milky
Way. Close to city centers where light pollution is high, the sky is glowing with light
and so people living in these areas may never experience a ‘true night’ since the sky

is in a state of ‘artificial twilight'.

=56% Excellent!
The World Atlas raster layer was symbolized using manual intervals based on the O '
Dark Sky Quality Criteria Table shown in Fig. 4. I then made a reclassified raster .
based on this symbology and used the ‘raster to polygon’ geoprocessing tool to
make polygon feature classes from the raster. I conducted an overlay analysis by B 3 4 O / G
using the ‘intersect’ geoprocessing tool to overlay the the state of Texas polygonal O OO
feature class and the Central Texas 18 county region of interest feature classes to
determine Dark Sky Quality based on the criteria table in Fig. 4.

After joining data tables for the state of Texas and Central Texas, I determined 1] 1 O O/ O POO r
percentages of each category of dark sky quality, ‘excellent’, ‘good’ and ‘poor’. Ce ntra I Texa S Ove ra I I Da rk S ky Q u a I ity

It looks like Texas is doing pretty well maintaining dark skies, however, by looking at

the map, you can see that most of the light polluted areas with poor dark sky

quality occurs in urban centers. Most people all over the world live in urban centers, O O O

so even though dark sky quality may be mostly excellent, who gets to see these

night skies and how far will people have to travel to see a truly excellent, dark night - 6 2 /0 EXCEI |e nt ] 24 /0 GOOd ] 1 4 /0 POO r
sky? Growth in Texas, especially central Texas, in particular Austin, is increasing

dramatically. Will this map look different in 3 years? It depends on how we value our

night sky and what we do to change our lighting practices in our urban centers and
beyond.
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