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Mean Upward Radiance of Regions Jan 2014 - Dec 2016 (all zones)

Mean Upward Radiance of Regions Jan 2014 - Dec 2016 (by bu�er distance)
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Case Study:  “Extreme Lighting” in Hawaii 
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In 2015, the lava lake inside of of the 
Kilauea Volcano began erupting more 
frequently and reached record heights. 
This volcanic activity was very evident 
with our VIIRS data and aligned directly 
with the crater that contains the lava 
lake, Similar to human-caused upwards 
radiance, the light from the volcano scat-
tered beyond just the geographic 
bounds of the crater and doubtlessly 
was visible from miles away. 

Another interesting observation is that 
the Census-designated place of Volcano, 
home to over 2,000 people who live on 
the border of the national park, does 
not show up at all in the VIIRS data. This 
shows that human population and light 
pollution do not always go hand in hand 
for rural areas. In the case of Hawaii Vol-
canoes National Park, the park itself has 
higher upward radiance values than the 
1 and 10km buffers due to the volcanic 
activity within its boundaries.

Recent years have seen a growing concern over the 
effects of light pollution and artificial night lighting on 
protected natural areas. As urban areas and develop-
ment encroach on the borders of parks, more and 
more light affects the habitats within. 

The first year of the study laid an extensive framework for the study of light pollution on NPS lands by using 
VIIRS data to quantify the distribution and intensity of artificial night lighting that contributed to light pollu-
tion. A key part of this was developing a workflow to process nighttime imagery for all 406 NPS units. In this 
second year of the study, values of upward radiance were calculated for every month between January 2014 
and December 2016. With 36 of months of data within every NPS unit and a 1, 10, and 100 km buffers 
around each, we have an extensive database that covers parks and their wide range of temporal, seasonal, 
natural, and human caused variation in upward radiance. 

Monitoring light pollution can prove to be especially chal-
lenging for the National Park Service (NPS), an organiza-
tion with over 400 individual units across the US. Howev-
er, remotely sensed data from government satellites such 
as the Visible Infrared Imaging Radiometer Suite (VIIRS) 
of nighttime light imagery proves to be an effective way 
to gather baseline data on light pollution. We analyzed 
three years of VIIRS data using ArcGIS software and cal-
culated upward radiance values representing lights on the 
ground both for the land inside parks and for buffers 
around the parks at a distance of 1, 10, and 100 km.

99% of the U.S. and 
European popula-
tions live under 
light-polluted skies

• Produce a framework to use satellite images to assess 
light pollution
• Process VIIRS DNB data for upward radiance in and 
around national parks
• Analyze spatial and temporal variation of light pollution 
• Help NPS make informed decisions on stategies to 
manage night lighting
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The NPS divides their 406 units into 8 management regions. 
Not surprisingly, the park group with the highest Mean 
Upward Radiance (MUR) were those located in the National 
Capital region. Areas with larger, less developed parks such 
as Alaska and the Pacific West Regions had significantly lower 
means. Additionally, parks were compared to their buffers. 
Parks and their 1 km buffers had nearly identical values. 
However, the 10 km and 100 km buffers were progressively 
lower in MUR. This regression towards the mean is the 
result of a larger area included in the analysis. While a 100 
km buffer has a greater area to potentially include sources of 
light pollution, there is also more likelihood that there is un-
developed land or other parks. It should be noted that nearly 
all regions exhibit this regression. Finally, we examined MUR 
for all 36 months of our study to determine whether there 
were seasonal patterns of light pollution. There was a subtle, 
yet consistent trend of higher values in January than in July. 
We predict that this is due to snow cover causing increasing 
reflectance due to its higher albedo than bare ground.


