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Introduction

* The U.S. National Park Service Night Sky Team began collecting all-sky
imaging data in 2001

* To date there are over 600 “data nights”

* High resolution false color all-sky images of both observed sky brightness
and derived artificial sky glow are produced

» A suite of indicators of sky quality and the photic environment is produced
and stored in a relational database

* The data is now available on a public website for about 2/3 of the data nights

ALAN 2015 Sherbrooke, Québec, Canada Duriscoe Database of night sky brightness 2



Review of data collection methods

Portable CCD camera with panoramic mount, modest beginnings in 2001
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Review of data collection methods

Larger format, data collection and photometric calibration automation 2004

'subroutine to measure all sky brightness values

sub measure

rings = Array(20,0,1)
aper = rings(0)

Do While sheet2.cells(j,5).Value = k
px = sheet2.cells(j,10) .value

py = sheet2.cells(j,11l) .Value
r = 1l.CalcInformation (px, py, rings)
sheet2.cells (j,3) .Value = r(3)

J=3 +1

Loop

End Sub
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Review of data collection methods

Bryce Canyon and Death Valley Days 2004 - 2007
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Review of data collection methods

Data processing automation and data collection “heydays” in 2007-2009

Crater Lake N P Hillman Peak July 27, 2009 23.7 hours LMT

Viual Magnitudes per square arc-second

Full Resolution Mosaic

m US Natonal Park Service Data collected by: D Durscoe,T Sies Hammer-Atoff Equal Area Projection
0 Night Skies Program Data processed by O Durscoe
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Review of data collection methods

Cooperators purchase their own equipment
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Review of data collection methods
Addition of staff and cameras in 2010-2015
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Chad Moore leaves the NPS Night Sky team 2015

/\
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The data products

All-sky image mosaics

1 1es 15 155 16 185 17 175 18 185 19 195 20 205 29 215 2 25 2 25 2 Arches N P Abbeyls Ramada OCtOber13, 2001 1.2 hours LMT

Visual Magnitudes per square arc-second R A
Full Resolution Mosaic

!’ U.S. National Park Service Data collected by; C Moore, D Duriscoe, C Duriscoe Hammer-Aitoff Equal Area Projection

Night Skies Program Data processed by: D Duriscoe
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The data products

All-sky image mosaics

W s 15 155 18 165 7 7S 18 185 19 195 20 2205 21 215 2 25 23 25 A Death Va"ey N P Ubehebe Crater MarCh 5, 2003 21 -8 hours LMT

Visual Magnitudes per square arc-second
Full Resolution Mosaic




The data products

All-sky image mosaics

Wots 15 s fa s 17 s . ws 10 ws 2 s » s 2 uws B ®s N Mauna Kea Observatory Mauna Kea Summit June 30, 2011 2.4 hours LMT

Visual Magnitudes per square arc-second
Full Resolution Mosaic




The data products

All-sky image mosaics

W s 1 ms W W v ows W ws 1 s 2 ms ; A @ ms B @ Glen Canyon NRA Hole-in-the-Rock Road May 21, 2012 2.5 hours LMT

Visual Magnitudes per square arc-second
Full Resolution Mosaic

Umﬂmd P;::' Service Hammer-Aitoff Equal Area Projection
Skies ram




The data products

All-sky image mosaics

14 145 15 185 16 185 17 175 18 85 19 195 20 206 2 28 2 25 23 235 M El Leoncito NP CTA Site AUgUSt10, 2013 0.4 hours LMT

Visual Magnitudes per square arc-second 7 5
Full Resolution Mosaic

Night Skies Program Data processed by: | White

g U.S. National Park Service Data collected by: | White Hammer-Aitoff Equal Area Projection
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The data products

All-sky image mosaics

1 1es 15 155 16 185 17 175 18 185 19 195 20 205 29 215 2 25 2 25 2 North Cascades N P P Hidden Peak Rldge AUgUSt11,2012 23.1 hours LMT

Visual Magnitudes per square arc-second R
Full Resolution Mosaic

!’ U.S. National Park Service Data collected by D Duriscoe, R Meadows Hammer-Aitoff Equal Area Projection

Night Skies Program Data processed by: D Duriscoe
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The data products

All-sky image mosaics

W s 15 185 1@ s 1 oms 8 ws 1 w5 2 ms 2 s 2 ms B A/ N Joshua Tree NP Keyes View Weather Station February 23, 2006 22.6 hours LMT

Visual Magnitudes per square arc-second
Full Resolution Mosaic

t‘ U.S. National Park Service Data collected by: C MOORE Hammer-Aitoff Equal Area Projection
Pd Night Skies Program Data processed by: | White

ALAN 2015 Sherbrooke, Québec, Canada Duriscoe Database of night sky brightness 20



The data products

All-sky image mosaics

W e M LW TN P Y PR e A e Rocky Mountain National Park Rainbow Curve September 24, 2008 23.5 hours LMT

Visual Magnitudes per square arc-second
Full Resolution Mosaic

m U.S. National Park Service Data collected by: C Moore Hammer-Aitoff Equal Area Projection
=63 Night Skies Program Data processed by: | White
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The data products

All-sky image mosaics

14 145 15 185 16 185 17 175 18 185 19 185 20 205 21 218 2 25 23 235 24 Hawai'i Volcanoes NP Mauna Loa Lookout Road JU|y3, 2011 22.9 hours LMT

Visual Magnitudes per square arc-second . .
Full Resolution Mosaic

ﬂfﬂ‘:.-_.m-w;~ - i

U.S. National Park Service Data collected by: J White Hammer-Aitoff Equal Area Projection
Night Skies Program Data processed by. J White
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The data products

All-sky image mosaics

EEE—— W
1 s 15 15t s 17 s 8 ms 10 s 20 ms 2 25 2 ;s B ms N Channel Islands NP Anacapa Island October 28, 2011 1.25 LMT

Visual Magnitudes per square arc-second
Full Resolution Mosaic

" U.S. National Park Service Data collected by: S Balm. J Rempe Hammer-Aitoff Equal Area Projection
~,t. Night Skies Program Data processed by:B Meadows
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The data products

All-sky image mosaics

W Ws 15 15 fa s 17 s i f8s 1 ws 2 Ms 2 2s 2 ms B s % Biscayne NP Boca Chita Key March 3, 2014 1.3 hours LMT

Visual Magnitudes per square arc-second

Full Resolution Mosaic

m U.S. National Park Service Data collected by B Meadows, M Neison Hammer-Aitoff Equal Area Projection
-

Night Skies Program Data processed by B Meadows
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The data products

All-sky image mosaics

o WS 15 15 1 85 1 US 8 w5 1w w5 2 ms 2 s 2 ms B ms X Morristown N H S Jockey Hollow April 13, 2010 23.7 hours LMT

Visual Magnitudes per square arc-second
Full Resolution Mosaic

" U.S. National Park Service Data collected by: D Duriscoe, C Moore Hammer-Aitoff Equal Area Projection
,u_» Night Skies Program Data processed by: D Duriscoe
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The data products

Natural Sky Model subtraction

lean alisky (nL) 69.05

edian alisky (nL) 14.24
| zenith (nL) 5.44
o| Parameters:

LIPILLALR 0.87

DATA MODEL

__MOJA061125/S_ 03 DERIVED ARTIFICIAL SKY GLOW IN NANO-LAMBERTS ITERATION #2

Artificial sky luminance (nL)

g

SKYGLOW
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The data products

Indicators derived from estimated artificial sky luminance

Anthropogenic sky luminance (ucd m2
Pos y (IJ— ) zenith average maximum

1. Death Valley N.P. . 2.lake Mead N.R.A - 3.Bandelier N.M.
3 ' \\\Iemple Bar A7 '

N e

6 99 10,700 54 331 22,700
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The data products

The Sky Quality Index from the all-sky artificial luminance distribution
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The data products

The All-sky light pollution ratio (A.L.R.) from average artificial sky luminance

Photometric Indicators

Light Pollution Ratio
Observed Estimated Artificial (Artificial/Natural)

Sky Luminance Measures

mag

Mean all-sky

Brightest

milli-lux

0.02 0.03
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The data products

Metadata and
visual observations

Data Set Attributes and Visual Indicators
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The web interface //nature.nps.

National Park Service S, Departmont of the Interlor [‘%

Find aPark = Discover History | Explore Nature = Working with Communities = GetInvolved | Teachers Kids @ About Us

NATURAL SOUNDS & NP
NIGHT SKIES

Night Sky Monitoring Database

re that Goc rth i ed 0 omputer - tl 2w the data.

= Download the Google E

Instruc

Add the

Add the VI
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http://nature.nps.gov/night/skymap.cfm

The web interface http://nature.nps.gov/night/skydata.cfm

National Park Service

Nati0na| Pal’k SEI’ViCE U.5. Department of the Interior

Find a Park | Discover History | Explore Nature = Working with Communities = Get Involved = Teachers = Kids | About Us

NATURAL SOUNDS & MNPS » Explore Nature » Natural Sounds & Might Skies » Night Skies
NIGHT SKIES

Night Sky Monitoring Report Metrics

This page provides a quick explanation of the web reports. A brief description of each table, and each attribute
reported within, is included.

Introduction

A"Data Set" is one complete set of 45 images that cover the T

entire sky. Multiple data sets are often taken over the course e e A e Vs e
of the night to detect changes in artificial sky glow from | em | [T ———
evening to early morning. The web report shows data from the —— e

best or most representative set only.

1h-Om3001

The report contains three main sections:

1. Atable showing general attributes of the data collection
event and visual indicators of sky guality

. Panoramic images of the entire sky shown in false color . - )
revealing calibrated sky brightness with links to the high ~ S37P/8’ ky manitoring report from Chaco Culture
resolution images National Historic Fark.

. Photometric indicators of sky guality and the photic environment derived from the all-sky mosaics.
Photometric units of measure used include S/ units of luminance (candela per square meter) and
illuminance (lux), as well as astronomical units of luminance (magnitudes per square arc second) and
illuminance (magnitudes) in the V, or visual, band. 5/ units are linear, astronomical units are inverse
logarithmic, that is, smaller values indicate brighter objects, and negative values are possible.

The NPS methods are unigue in that a natural sky model is built for each all-sky observation and subtracted

ALAN 2015 Sherbrooke, Québec, Canada Duriscoe Database of night sky brightness



http://nature.nps.gov/night/skymap.cfm

Natural Sounds and Night Skies
Natural Resource Stewardship and Science
www.nhature.nps.gov

National Park Service
U.S. Department of the Interior
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