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The Bortle Scale (Figure 1) is a nine-level classification system used in astronomy to assess the 

darkness of the night sky at a specific location, particularly in relation to light pollution. Developed by 

amateur astronomer John E. Bortle in 2001, it helps observers and astrophotographers evaluate how 

clearly celestial objects can be seen from a given site. 

Overview of the Bortle Scale Classes 

Class Sky Quality Description 

1 Excellent Dark Sky Milky Way casts shadows; zodiacal light and airglow visible; no light 

pollution 

2 Dark Sky Milky Way very prominent; minimal light pollution near horizon 

3 Rural Sky Some light pollution: Milky Way still shows structure 

4 Rural/Suburban Light domes visible; Milky Way less detailed 

5 Suburban Sky Milky Way faint or invisible; skyglow dominates 

6 Bright Suburban Milky Way only overhead; sky appears greyish-white 

7 Suburban/Urban Milky Way invisible; only brightest stars visible 

8 City Sky Sky glows orange/white; few stars visible 

9 Inner City Sky Only brightest constellations visible; sky glow reaches zenith 

 

The Bortle Scale can be used to: 

1. Choose observing sites with low or no Light pollution 

2. Plan astrophotography sessions in a given location 

3. Advocate dark-sky preservation 

The Bortle scale can be estimated by: 

1. Observing which celestial objects are visible (e.g., Milky Way, Messier objects…) 

2. Using apps like Dark Sky Finder or a Light Pollution Map 

3. Measuring sky brightness with a Sky Quality Meter (SQM) 

The original publication of the Bortle Scale appeared in the February 2001 issue of Sky & Telescope 

magazine. The article was authored by John E. Bortle and titled: "Introducing the Bortle Dark-Sky 

Scale" (Figure 2).  

John Bortle’s goal was to provide a practical and intuitive tool for stargazers to assess sky quality—

particularly as light pollution increasingly obscures celestial views. The scale quickly gained traction 

among both amateur and professional astronomers and continues to be widely used today. 

https://pedroreastrophotography.com/
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Figure 1 – Bortle Scale, a nine-level classification system used in astronomy 
 to measure the darkness of the night sky. 

 
The Bortle Scale and the Sky Quality Meter (SQM)1 are two complementary tools used to assess night 
sky brightness and light pollution levels.  
 
Sky Quality Meters (SQMs) (Figure 3) vary based on field of view, connectivity, and data logging 
capabilities. All are designed to measure night sky brightness in magnitudes per square arcsecond 
(mag/arcsec²), but they serve different needs—from casual stargazing to professional monitoring. 
 

Main Models by Unihedron2  

 

Model Field of View Features Best For 

SQM ~84° (wide) Basic handheld model General sky brightness checks 

SQM-L ~20° (narrow) Integrated lens for zenith-only 
readings 

Precision measurements at zenith 

SQM-
LU 

~20° USB connection for real-time data 
logging 

Research, automated setups 

SQM-LE ~20° Ethernet-enabled for remote 
monitoring 

Permanent observatories, 
networks 

SQM-
DL 

~20° Data logger with internal memory Long-term field campaigns 

 
1 The Sky Quality Meter (SQM) is a handheld or mountable device used to quantify the brightness of the night 
sky, especially for assessing light pollution. It’s widely used by amateur astronomers, astrophotographers, 
researchers, and dark-sky advocates to measure how dark the sky is at a specific location. 
2 https://unihedron.com/  

https://unihedron.com/
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Figure 2 - Introducing the Bortle Dark-Sky Scale, by John Bortle, published in the February issue of 
Sky & Telescope magazine. 
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The Bortle Scale and the SQM 
 

Bortle 
Class 

SQM Reading 
(mag/arcsec²) 

Limiting 
Magnitude 

Sky Description 

1 21.7–22.0+ 7.6–8.0+ Milky Way casts shadows; airglow 
visible 

3 21.3–21.5 6.6–7.0 Milky Way prominent; some light 
pollution 

5 20.0–20.5 5.6–6.0 Milky Way faint; skyglow dominates 

7 18.0–19.0 ~5.0 Milky Way invisible; only bright stars 
seen 

9 <15.5 <4.0 Sky brightly lit; only planets visible 

 
 
 
 

 
 

Figure 3 – Sky quality meters: SQM (left) SQM-L (right). 
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Bortle Dark Sky Scale Reference 
 
Class 1 - Excellent Dark Sky 
SQM: 21.7-22.0+ mag/arcsec² 
Limiting Magnitude: 7.6-8.0+ 
Zodiacal light visible, Milky Way casts shadows, airglow visible on horizon 
 
Class 2 - Typical Dark Sky 
SQM: 21.5-21.7 mag/arcsec² 
Limiting Magnitude: 7.1-7.5 
Milky Way structure visible, zodiacal light evident, M31 visible to naked eye 
 
Class 3 - Rural Sky 
SQM: 21.3-21.5 mag/arcsec² 
Limiting Magnitude: 6.6-7.0 
Milky Way still prominent, some light pollution on horizon 
 
Class 4 - Rural/Suburban Transition 
SQM: 20.4-21.3 mag/arcsec² 
Limiting Magnitude: 6.1-6.5 
Milky Way visible overhead, light domes on horizon 
 
Class 5 - Suburban Sky 
SQM: 19.1-20.4 mag/arcsec² 
Limiting Magnitude: 5.6-6.0 
Milky Way washed out except overhead, clouds brighter than sky 
 
Class 6 - Bright Suburban Sky 
SQM: 18.0-19.1 mag/arcsec² 
Limiting Magnitude: 5.1-5.5 
Milky Way invisible, M31 requires effort, sky grayish 
 
Class 7 - Suburban/Urban Transition 
SQM: 16.8-18.0 mag/arcsec² 
Limiting Magnitude: 4.6-5.0 
Sky noticeably bright, entire sky has grayish cast 
 
Class 8 - City Sky 
SQM: 15.5-16.8 mag/arcsec² 
Limiting Magnitude: 4.1-4.5 
Sky bright gray/orange, only brightest stars visible 
 
Class 9 - Inner City Sky 
SQM: <15.5 mag/arcsec² 
Limiting Magnitude: <4.0 
Sky brilliantly lit, only planets and brightest stars visible 
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Figure 5 - Bortle Dark Sky Classification Reference Chart 
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