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Spectral response of the most 
popular sensors and most popular 
spectra. First the spectral response of 
the Nikon D3s Cameras used by the 
astronauts at the ISS, second a typical 
spectra of a Metal Halide lamp, popular 
on architectural lights, third, a High 
pressure sodium light, popular until 
2014 on streelighting, fourth, LEDs of 
5000K (blue).
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תכנון המעבר לתאורת לד
י חברת נתיבי ישראל"ע

2023נכון לדצמבר 



Source: Levin, N. (2025). Challenges in remote sensing of night lights–a research agenda for the next decade. Remote 
Sensing of Environment, 328, 114869.

לוויינים זמינים לחישה מרחוק של אורות לילה



2012 2018 20242012 2018 2024

באזור באר שבעVIIRSסדרת זמן של לוויין ה 

גתקרית

רהט

באר שבע

דים"הבהעיר 

בית קמה

מחלף מאחז



ביןVIIRSסדרת זמן של לוויין ה 
בית קמה למחלף מאחז



Spectral response of the most 
popular sensors and most popular 
spectra. First the spectral response of 
the Nikon D3s Cameras used by the 
astronauts at the ISS, second a typical 
spectra of a Metal Halide lamp, popular 
on architectural lights, third, a High 
pressure sodium light, popular until 
2014 on streelighting, fourth, LEDs of 
5000K (blue).

לא  VIIRSנתוני לוויין ה 
כוללים את התחום הכחול



Tess-4C

High-mast street pole

בחינת המעבר לתאורת לד במחלף שער הגיא
מולטיספקטרליבשילוב פוטומטרים קרקעיים ולוויין 

Presenter Notes
Presentation Notes

The tess-4C photometer was installed on the rooftop of a building located at an interchange between two major roads in Israel and successfully captured the shift to LED lighting. The interchange is actually heavily lit by several high-mast poles whose one is located 80 meters away from the installation of the tess-4C. Since we are not certain that the device was before the transition located under direct exposure of this strong lighting pole, in addition to the transition to LEDs we shifted the location of the tess-4C of about 1 m to a shaded place where the device does not receive direct exposure from the pole.��Another main challenge in this study was to identify the weather conditions cloudy/clear to make sure this does not interfere in the results. For this we used a random forest model 



guaix.fis.ucm.es

Tess-4C photometer
Tess-4C photometer:
• 4 channels: blue + red + Tess-

W+ UVIR650nm

• 2 thermometers: sensor + sky

• 1 min temporal resolution

• Convert frequency to irradiance 
(magnitude)

• Is fixed near the interchange 
and look at the zenith

TESS-4Cפוטומטר 

Presenter Notes
Presentation Notes
Here is the main device we use in this study. It is a Tess-4C photometer, developed at the university of Madrid. Its previous version, the Tess-W, used to record data in one single band covering the spectrum from 380 to 750 nm. The Tess-4C allow to separate the spectrum in four channels, offering the possibility to study the blue, and red bands, and by subtraction of other bands we could also reconstruct a green and near-IR bands. The device also carry 2 thermometers; 1 measures the temperature at the surface of the sensor, another one the temp of the sky



מדידות בהירות השמיים לפני המעבר ללד
Nov 1st 2023 to Feb 6th 2024

Figure by Adam Marshak and Yaakov Borovoi



מדידות בהירות השמיים לאחר המעבר ללד
April 5th 2024 to June 30th 2024

Figure by Adam Marshak and Yaakov Borovoi



LANcube photometer

LANcube photometer:
• 5 sensors for different 

directions

• Record irradiance in lux, and for 
each color blue + red + green, 
and color temperature

• Mobile, here is carried on the 
roof of a car

• We used the data from the 
sensor looking upward

LANcubeפוטומטר 

Presenter Notes
Presentation Notes
We carried the lancube on the rooftop of a car and we have measurements along road 1 and at the interchange for several dates. We study the data given by the sensor looking upward. We could make a comparison before 2023 and after the transition in 2024



מדידות קרקעיות תוך כדי נסיעה

לאחר המעבר ללד

לפני המעבר ללד



מדידות קרקעיות תוך כדי נסיעה

לאחר המעבר ללד

לפני המעבר ללד



מדידות קרקעיות תוך כדי נסיעה



SDGSAT-1 satellite data

sdg.casearth.cn

SDGSAT:
• Sensor Glimmer 

• Multispectral sensor with 40 m 
resolution

• Covers the blue spectrum from 
around 415 nm

• We used two images, before 
(February 2023) and after 
(February 2024) the transition

SDGSAT-1הלוויין הסיני 



SDGSAT Feb 2023

SDGSAT Feb 2024

לפני המעבר ללד

לאחר המעבר ללד

תמונות לוויין



ממצאים על סמך תמונות הלוויין



LANcubeמדידות שדה עם ה 
אוסטרליהבבריסבייןהשוואה בין תאורת הרחובות 

ומרכז ישראל



In the background is a night time image of 
SDGSAT-1, acquired on 18/7/2022

Brisbane, Australia

In the background is a night time image of 
SDGSAT-1, acquired on 27/4//2023

Israel



Levin, N. (2023). Quantifying the Variability of Ground Light Sources and Their Relationships with Spaceborne Observations 
of Night Lights Using Multidirectional and Multispectral Measurements. Sensors, 23(19), 8237.

Presenter Notes
Presentation Notes
Figure 5. Boxplot of the Lux values of the top sensor (S1) (a), of the sum Lux values of all five sensors (b) of the LAN3V2, and of the radiance as measured by the SDGSAT-1 (c), as a function of the road type and country. This analysis includes only lit road sections located in urban areas (excluding highways and excluding tunnels) (n = 47,299). Categories not sharing the same letter were significantly different in their night-time brightness, based on an Anova and Tukey test. In all figures the order of the road classes was kept the same as in Figure 5a to ease comparison.




Falchi, F., Cinzano, P., Duriscoe, D., Kyba, C. C., Elvidge, C. D., Baugh, K., ... & Furgoni, R. (2016). The new world atlas of 
artificial night sky brightness. Science Advances, 2(6), e1600377.



עוצמת התאורה בלילה באזורים העירוניים

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.



Levin, N. (2023). Quantifying the Variability of Ground Light Sources and Their Relationships with Spaceborne Observations 
of Night Lights Using Multidirectional and Multispectral Measurements. Sensors, 23(19), 8237.

ובלדג"בנלהשוואה בעוצמת התאורה ברחובות המוארים 



https://lighttrends.lightpollutionmap.info

אמירים



https://lighttrends.lightpollutionmap.info

המעבר לתאורת לד באמירים



Aubé, M. (2016, June). The LED outdoor lighting revolution: Opportunities, threats and mitigations for urban and rural citizens. In 53rd International Making Cities Livable Conference on Caring, for 
our Common Home: Sustainable, Healthy, Just Cities & Settlement, Vatican city, Rome, Italy.

אבל המעבר ללד יכול להיות גם ידידותי לסביבה



:לסיכום

המעבר לתאורת לד יכול להוות הזדמנות לתאורה  
:אך לשם כך צריך, ידידותית לסביבה

להעדיף תאורת לד בגוונים חמים יותר•
לא להגביר את עוצמת התאורה עם המעבר ללד•
לכוון את התאורה להיכן שצריך•
כיבוי התאורה ברחובות מגורים  /לשקול עמעום•

בשעות הקטנות של הלילה



תודה על ההקשבה 

ISF 303/21קרןבמימוןנעשהר
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