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30 March 1973, VYolume 179, Number 4030 SCIENCE
Light Pollution

Outdoor lighting is a growing threat to astronomy.

. o SCIENCE 57
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Como podemos medir contaminacion luminica?
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Rose, R. A., Byler, D., Eastman, J. R., Fleishman, E., Geller, G., Goetz, S., Guild, L., Hamilton, H., Hansen, M., Headley, R., Hewson, J., Horning, N., Kaplin, B. A., Laporte, N.,
Leidner, A., Leimgruber, P., Morisette, J., Musinsky, J., Pintea, L., Prados, A., Radeloff, V. C., Rowen, M., Saatchi, S., Schill, S., Tabor, K., Turner, W., Vodacek, A., Vogelmann,
J., Wegmann, M., Wilkie, M., Wilson, C. (2015). Ten Ways Remote Sensing Can Contribute to Conservation. Conservation Biology, 29, 350-359.
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Katz, Y., & Levin, N. (2016).
Quantifying urban light
pollution—A comparison

between field measurements

and EROS-B imagery_ Remote Fig. 2. Setting of the three SQM devices for ground measurements of light pollution,
pointing in three viewing directions on a specially designed pole which was mounted
on a bicycle.

Sensing of Environment, 177,
65-77.




Katz, Y., & Levin, N. (2016).
Quantifying urban light
pollution—A comparison
between field measurements
and EROS-B imagery. Remote
Sensing of Environment, 177,
65-77.

SQM brightness values (magSQM
arcsec-2) in three directions as
measured on February 6th, 2014 (a):
SQM upward, (b): SQM downward, (c):
SQM horizontally
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Upward Downward Hornzontal

Fig. 4. Box plots of SQM brightness values as measured in the three directions at the same reading locations in three dates: November 20th, 2013, December 7th, 2013 and February 6th,
2014. The boxes represent the interquartile region, the thick line within the box represents the median value and the vertical line represents the maximum/minimum value or a distance of
1.5 times the box length from the edge of the box. The blue circles represent outlier's values above a distance of 1.5 times the box length from the edge of the box, whereas the blue starsare
for outliers located more than 3 times the box length from the edge of the box. The circles above the box plots represent the moon phase in each measurement date (moon phases for the
entire measurements are shown in Table 1). (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)
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Noam Levin, Norfolk Island, Australia
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DMSP colorized night lights

The white represents lights generated from
electricity, the red shading shows fires, the
pink shading indicates light from squid
fishing boats, and the blue spots are gas
flares from oil rigs. Each is one year's worth
of data. The differentiation of fires, boats,
electric lights and gas flares was all done
by temporal analysis (do the lights stay
constant and do they move). The
instrument itself is not able to distinguish
between them. Zoomed in areas are shown
for northern Europe (b), Japan and Korea
(c), western Africa (d), and northern South
America (e). Source of dataset:


https://sos.noaa.gov/datasets/nighttime-lights-colorized/
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Noam Levin, noamlevin@mscc.huji.ac.il



A Delta Il rocket launch with the NPP spacecraft payload, October 28, 2011
at Vandenberg Air Force Base, California (NASA/Bill Ingalls)

https://www.mapbox.com/blog/nighttime-lights-nasa-noaa/
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Source: Shi, K., Yu, B., Huang, Y., Hu, Y., Yin, B., Chen, Z., ... & Wu, J. (2014). Evaluating the ability of NPP-VIIRS
nighttime light data to estimate the gross domestic product and the electric power consumption of China at
multiple scales: a comparison with DMSP-OLS data. Remote Sensing, 6(2), 1705-1724.



El brillo de 4,153 ciudades del mundo

(b) July 2014

VIIRS radiance:
nanoWatts/(cm2*sr)
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Levin, N., & Zhang, Q. (2017). A global analysis of factors controlling VIIRS nighttime light levels from densely
populated areas. Remote Sensing of Environment, 190, 366-382.
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Levin, N., & Zhang, Q. (2017). A global analysis of factors controlling VIIRS nighttime light levels from densely
populated areas. Remote Sensing of Environment, 190, 366-382.
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Levin, N., & Zhang, Q. (2017). A global analysis of factors controlling VIIRS nighttime light levels from densely
populated areas. Remote Sensing of Environment, 190, 366-382.




Explicit analysis of seasonal
changes in night-time
brightness

Study area: North & Central America
(268 administrative regions, 89 urban areas in the USA)

Night-time datasets: Monthly VIIRS composites
2014-2015

Predictors: Monthly snow cover, NDVI, albedo

Levin, N. (2017). The impact of seasonal changes on observed nighttime brightness from 2014
to 2015 monthly VIIRS DNB composites. Remote Sensing of Environment, 193, 150-164.
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http://www.esa.int/spaceinimages/Images/2014/03/lberia
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VIIRS night lights GDELT fight events

Levin, N., Ali, S., & Crandall, D. (2018). Utilizing remote sensing and big data to quantify conflict intensity: The Arab Spring as
a case study. Applied Geography, 94, 1-17.



The optical window on the
International Space Station
(ISS) and the improvised image
motion compensation
attachment used to acquire
moderate resolution colour
photography of cities at night.

Source: Elvidge, C. D., Cinzano, P., Pettit,
D. R., Arvesen, J., Sutton, P., Small, C., ...
& Ebener, S. (2007). The Nightsat mission
concept. International Journal of Remote
Sensing, 28(12), 2645-2670.
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A positive correlation was found between locally self generated income
and night lights, for 57 cities analyzed
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Doctors issue warning about LED
streetlights

By Richard G. "Bugs" Stevens, The Conversation

(2 Updaied 1800 GMWT (D200 HKT) Jun: &, 2006

THE CONVERSATION

A TREETRUIGHTING

]

. S e streetlights . . .
Photos: Los AHQBES LED stre J[tht’% https://edition.cnn.com/2016/06/21/health/led-streetlights-ama/index.html
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Fig. 12. Conceptual diagram of urban light pollution sources, and dominant directions.

Katz, Y., & Levin, N. (2016). Quantifying urban light pollution—A comparison between field measurements and EROS-B
imagery. Remote Sensing of Environment, 177, 65-77.
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