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Short Title: Wyoming Cross-Cutting
Subtitle: Utilizing NASA Earth Observations to Detect Changes in Nighttime Sky Brightness in Grand Teton National Park
VPS Title: Illuminating a Lost Treasure: Remote Monitoring of the Night Sky
Project Team & Partners
Project Team:
Benjamin Marcovitz (Project Lead), b.marcovitz77@gmail.com
Veronica Warda (Project Lead), vwarda41@gmail.com
Aubrey Hilte
Christine Stevens
Eric White

Advisors & Mentors:
Dr. Dewayne Cecil (NOAA National Center for Environmental Information, Global Science and Technologies)
Dr. Kenton Ross (NASA Langley Research Center)
Bob VanGundy (The University of Virginia’s College at Wise)

Partner Organizations:
	Organization
	POC (Name, Position/Title)
	Partner Type
	Boundary Org?

	National Park Service, Intermountain Region
	Randy Stanley, Natural Sounds & Night Skies Coordinator
	End-User
	No

	National Park Service, Grand Teton National Park
	Dan Greenblatt, Colter Bay District Interpreter
	End-User
	No

	International Dark-Sky Association
	John Barentine, Program Manager
	Collaborator
	Yes



Project Details
Applied Sciences National Applications Addressed: Cross-Cutting
Study Area: Grand Teton National Park, WY
Study Period: January 2012 to December 2016

Earth Observations & Parameters:
Suomi NPP Visible Infrared Imaging Radiometer Suite (VIIRS) – Day/Night Band (DNB)
Terra Moderate Resolution Imaging Spectroradiometer (MODIS) – Aerosol Optical Depth (AOD)

Ancillary Datasets Utilized:
· National Park Service, Grand Teton National Park – in-situ night-time sky brightness measurements
· Center for the Advancement of Science in Space (CASIS) – International Space Station (ISS) nighttime photography of study area


Software Utilized:
· ERDAS IMAGINE – interpretation of raster imagery
· ESRI ArcGIS – raster manipulation, statistical interpretation, map creation
· Google Earth Engine API – raster manipulation, statistical interpretation, map creation

Project Overview
80-100 Word Objectives Overview:	Comment by Michael Brooke: Lead with the problem. How will DEVELOP Help? No need to mention specific sensors or satellites, NASA EO’s suffice. Think about the long title for the project and fill it out.
[bookmark: _GoBack]The expansion of human settlement into wilderness areas has introduced human technologies into the natural environment. The focus of this project is on the unwanted effect of artificial lighting on the night sky, now known as “light pollution.” The extent of artificial light is a concern to NASA DEVELOP’s partners on this project: the National Park Service, Grand Teton National Park in Wyoming, and the International Dark-Sky Association. DEVELOP can expand the National Park Service’s access to NASA’s Earth observations to improve current monitoring and research practices of artificial light sources.

Abstract:	Comment by Michael Brooke: This is much better but still needs some work. Try something similar to the following structure:

Information about GTNP (location, recreational visitation - namely for night sky viewing). 
 Why this is at risk (encroaching light pollution on nighttime skies).
 Ultimate objective of three term project (help decision makers identify areas where changes in lighting policy are needed/have been effective in reducing light pollution).
 What we’re focusing on this term and how (GRTE using VIIRS; to be expanded to the whole Colorado Plateau in a future term)
 What products we will create and how they will be used (create a series of sky radiance maps in order inform decision makers of where/how to implement policy).

Keep in mind that this will be read after the project is complete, so it should be written in past-tense.  
Anthropogenic disruption of natural lighting patterns, known as “light pollution,” causes measurable damage to Earth’s ecosystems, human health, and decreases enjoyment of night sky viewing. Increasing nighttime sky brightness is a serious problem in the United States, with nearly 100% of Americans living under light-polluted skies and only 3% able to see the Milky Way from their homes. Historically, Grand Teton National Park has been a sanctuary for those searching for dark night skies because of its isolation and low humidity. However, light pollution is encroaching on the park from nearby towns reducing the quality of the dark sky that brings tourism to the park and protects the wildlife inside. This project partnered with the National Park Service, Grand Teton National Park and the International Dark-Sky Association to use NASA’s Earth observations to identify sources of light pollution in the park and assess the impact of recent changes to lighting practices around the park. Through the use of Suomi NPP Visible Infrared Imaging Radiometer Suite (VIIRS) Day-Night Band data, the team created maps of artificial night sky brightness in order to assess areas where changes in lighting practices are effective in reducing light pollution in addition to where further mitigation efforts are needed. Products created by the team provide the project partners with information about the extent of light pollution in the park.
Keywords:
Remote sensing, VIIRS, Day-Night Band, light pollution 

Community Concerns:
· Eighty percent of the world’s population lives under light-polluted skies, and 63% are no longer able to see the Milky Way. 
· Grand Teton National Park enjoys some of the clearest night skies in the country due to its isolation and low humidity. However, light pollution produced by development in nearby urban areas threatens the natural night time sky.
· Increased artificial light has been shown to alter wildlife migratory patterns, breeding, and feeding habits. Park managers are concerned with protecting wildlife populations within the park from these effects.

Current Management Practices & Policies:
Currently, Grand Teton National Park takes light readings inside the park using in-situ measurements with the Unihedron Sky Quality Meter (SQM) to collect information about sky brightness conditions at individual locations. Grand Teton National Park uses SQM measurements to assess light pollution in the park and to inform lighting management practices. In addition, local jurisdictions outside Grand Teton National Park have created ordinances that limit the power, color, and duration of nighttime lighting to help control light pollution around the Park. 

Decision Support Tools & Benefits:
	End-Product
	Earth Observations Used
	Benefit & Impact
	Software 
Release

	Yearly Nighttime Radiance Map
	Suomi NPP VIIRS DNB
	These maps aid partners to identify the darkest areas of the park for optimal star-gazing, as well as indicate areas that are responsible for producing the most artificial sky glow.
	N/A



[image: DEVELOP Text Black]
image1.png




image2.png
DEVELQ

P




