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Considering that nighttime 
activities constitute 50% of 
overall environmental
functioning and encompass all 
living organisms, especially more 
than 70% of species of both
flora and fauna exclusively 
exhibiting nocturnal behavior, 
including at least 51% of 
threatened
species



Referring to the prevailing EU environmental and energy 
policies and legislation, including the EU Green Deal and its 
integral components such as the Zero Pollution Plan, the
EU Biodiversity Strategy 2030, the New Deal for Pollinators, 
and the REPowerEU plan, which set ambitious targets 
related to environmental protection, as well as Habitats 
Directive 92/43/EEC, Water Framework Directive 
2000/60/EC, Strategic Environmental Assessment Directive 
2001/42/EC, Marine Strategy Framework Directive 
2008/56/EC, Wild Birds Directive
2009/147/EC, Environmental Impact Assessment Directive 
2011/92/EU, and the forthcoming Nature Restoration Law, 
which impose obligations to mitigate environmental 
stressors



Light pollution has big impact on pollinators
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Lighting 
inventories
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Photometers

Sánchez de Miguel, A., et al. "Sky Quality Meter 
measurements in a colour-changing 
world." Monthly Notices of the Royal 
Astronomical Society 467.3 (2017): 2966-2979.





Cameras to 
measure 
light pollution
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First estimation of global trends in nocturnal power emissions 
reveals acceleration of light pollution
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Sánchez de Miguel, A., Bennie, J., Rosenfeld, E., Dzurjak, 
S., & Gaston, K. J. (2021). First estimation of global trends
in nocturnal power emissions reveals acceleration of light 
pollution. Remote Sensing, 13(16), 3311.





Light pollution is increasing fast in Europe

Sánchez de Miguel, Alejandro, et al. "Environmental risks from artificial nighttime
lighting widespread and increasing across Europe." Science Advances 8.37 (2022): 
eabl6891.







ISS

LED light sources have been responsible for
many false and inaccurate measurements. To
avoid inaccuracy in the future it is fundamental
that only colour sensitive satellites are used.



Satellites that are not colour sensitive, such as
the DMSP and the VIIRS do not detect blue
lights (such as many of the new LED streetlights
worldwide) and detect spurious infrared lights



Sky glow
Direct lights



COMPARING SATELLITE IMAGES
DMSP + VIIRS + ISS +SDGSAT-1

DMSP/OLS
cal

VIIRS/DNB

Madrid from
space captured 
by 4 different
satellites

5 km
5 km

5 km

ISS/D3S/RGB

DMSP/OLS
no cal

1996-2010

2012-2023

1992-2014

2003-2023

5 km

SDGSAT-1/GIU/RGB*

2021-2023



VIIRS

JL1

ISS

Comparison between VIIRS  - ISS - JL1 





Milano before and after: 
same large scale illumination 
level
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Sánchez de Miguel,A. , Kyba, C. C.,Aubé, M.,
Zamorano  J., Cardiel, N., Tapia, C., ... & Gaston, K. J. 
(2019). Colour remote sensing of the impact of
artificial light at night (I): The potential of the
International Space Station and other DSLR-based
platforms. Remote Sensing of
Environment, 224, 92-103.



No same color
MSI 37% higher

Milano 2015Milano 2012

Health related 

Melatonin suppression Impact



No same impact
Health related 

Melatonin suppression ImpactImpact increased by 27%

Milano 2015Milano 2012



RALAN-MAP 



Remote sensing of light pollution and its sources Measurements of the Sky Brightness
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Basic Cycle Process  “Control Mechanisms Definition and implementation of points for application will help 
us to put into practice the basic cyclical process leading to the achievement of the set targets. We propose to 
divide this cyclical process into the following process steps

Identify 
deviation

Measure

Describe, 
analyse

Propose
Changes

Take
action

34

1. Goal definition
• Guarantee,
• Legislative,
• Manage methodically
• Communicate - interdepartmental / with the public / with partners

2. Identify the deviation
• Use tool that allows you to comprehensively, systematically, regularly and 

independently monitor the condition of light pollution
• Centrally record subjects' complaints about light pollution
• Effectively identify and measure bottlenecks
• Register and manage a registry of problematic locations

3. Measure
• Perform local investigations based on Identified Deviations
• Measure according to the agreed methodology and legislative framework

4. Describe and analyse
• Make a measurement analysis
• Identify cases and their impact
• Suggest a possible variant solution

5. Suggest changes
• Present the proposed solutions
• Negotiate with the site manager / owner
• Make a legal commitment / set a legislative framework

6. Take action
• New installations
• Corrective measures

GOALS



A. Definition of the goals
a. Measure current situation
b. Analysis
c. Interpretation (Forecast)
d. Standard definition
e. Law

Tools for A
1. Satellite images (different satellites)
2. Ground measurements (mobile and 

stations)
3. Prediction software
4. Multidimensional Geospatial analysis
5. Interpretation

B. Pollution management
a. Locate issues
b. Measure them
c. Analyse them
d. Mitigation
e. Enforcement

Tools for B
1. Same as A
2. Data portal
3. Citizens feedback
4. Enforcement units
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