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Abstract 

This project aims to fill a gap in understanding of sky visibility during the night. More 

specifically, How do temperatures during the day correlate to night sky visibility? I will be using 

traditional methods like recording temperature and using a data sheet to analyse clouds during 

the day, but I will also be using more unconventional methods, like going into archives of a 

website to find the specific visibility data of a specific day after it has passed. the results proved 

that the peak of visibility was when the temperature was around 50 degrees and the lowest 

visibility was when the temperature was high around 70.  This means that the visibility is related 

to temperature, but the trend is not perfectly linear. 

Introduction 

We all have questions that sometimes we think that can't be answered. For example, 

how did the world begin? Is space really infinite or is there an end? How is there not an end? 

Although science cannot prove some things, there are others that it explains. The Solar 

System, rotation of the planets, gravity, stars, light, energy, everything is science. Much 

research has already been done and much more will be done, and perhaps a question that was 

unanswered today can be answered in the future. In that regard, we also wanted an answer to 

our own question, so we did some research. This research was prompted by a hole we saw in 

data for stargazers. We wanted to know the patterns between temperature and night sky 

visibility so that it could be easily predicted on a day-to-day basis. More specifically, how do 

temperatures during the day correlate to night sky visibility? Scientific articles have been 



written about night sky visibility and how to measure it, but none seem to directly analyze 

temperature and night sky visibility. Here, a scientist analyses the correlation between cloud 

cover and night sky glow due to pollution. “As the cloudiness increases in light-polluted areas, 

the brightness of the night sky glows also increases. In areas free of this type of pollution, the 

cloudy sky is darker than the cloudless one,” (Ściężor, 2020). Having this particular 

information would be extremely helpful not just for civilian stargazers, but for people like 

pilots and astronomers so that they can be able to provide the visibility of the nighttime during 

the day with essential measurements. We believe that if the temperature changes then the night 

sky visibility will also change because depending on a certain temperature, more or less water 

particles on the ground evaporate, like fog. If the temperature is higher, then the number of 

particles will be more, making visibility lower. 

Because of a gap in specific research, we decided to find our own methods for 

temperature and visibility measurements. Although we could not utilize a physical Sky Quality 

Meter Lens, there were multiple alternative methods. We chose to look into the “Planets 

Visible” archive from timeanddate.com “The header on the Night Sky page shows the current 

Moon phase, along with information about the night time at your location.”. This website 

provides a clear and accurate reading of specific data such as date, time, location, and graphs. 

Looking into the registers gives us opportunities to compare our temperature readings with the 

visibility in the sky from that night without having to record extra data.  

 



 

Methods and Materials  

The land used for the research is the outside of the high school building. I observed the 

sky while facing the football field so that I would have a clear view of the sky during wintertime. 

I used the GLOBE protocols Air Temperature and Clouds. Every day that was recorded, I found 

the temperature outside using our classroom weather reporter. I used the Globe issued cloud 

observation form. Each collection was around the same time of day once almost every week. The 

information from night sky visibility was collected later in the experiment from 

timeanddate.com’s archives for planet visibility. 

 

Data and Results  

To find the relationship between temperature and visibility, multiple sources would have 

to be found. I used my temperature data collections and weatherunderground.com’s temperature 

data archives to provide an average temperature for each day that I recorded. This provided a 

much more accurate number. Next, I found the archived night visibility data from 

timeanddate.com. The data I used came from the planets mercury, venus, mars, jupiter, saturn, 

uranus, and neptune. I created a scale based on what I observed in the data, with numbers starting 

from 1 and going to 7 in this order of visibility: extremely hard, difficult, fair, average, good, 

great, and perfect. Each planet was measured on this scale and the average was found for the day. 

Both the temperature and visibility were plotted onto a line graph to see the trends. The data 

suggests that the peak of visibility was when the temperature was around 50 degrees and the 



lowest visibility was when the temperature was high around 70. 

 
Figure #1 

Example of Temperature Data 

 
Figure #2 

Example of Visibility Data 
 

 
Figure #3 

Inclusive Line Graph 
 



 

Conclusion  

All in all, the hypothesis was proven correct, but was also added to through the introduction of 

an unpredicted trend at the beginning. The methods could be improved by gathering more data in 

general to have more accuracy or holding a longer experiment. If this experiment was to be 

recreated, these changes would have to be put into place for the best accuracy. Follow-up 

research can be easily added, considering that the experiment can be recreated easily on any day. 

Future research may also want to use more data sets and protocols, like the cloud data during the 

day and temperature during the night to add more variables and improve accuracy. 

Discussion  

These results show the most accurate relationship of temperature and visibility of the 

general area of the recordings. My hypothesis was that if the temperature changes then the night 

sky visibility will also change because depending on a certain temperature, more or less water 

particles on the ground evaporate, like fog. If the temperature is higher, then the number of 



particles will be more, making visibility lower. This hypothesis was true for the most part, but 

inconsistencies with the data were shown at the beginning of the graph. I believed that the 

visibility would be best with lower temperatures, meaning that the graph would start at a higher x 

axis and eventually travel lower. However, the graph started around the middle for visibility and 

continued to go up until it reached around 50 degrees. This means that the average visibility goes 

up from around 0 degrees to 50 degrees, then declines even further than the initial visibility 

rating. This experiment could have been bettered by having more days to collect data to have 

better averages, and the experiment is only relevant to the specific location of experimentation. 

The data also could have been taken more reliably, with my own field work being used instead of 

finding the visibility ratings online for the area. Overall, having more days to collect the data and 

doing so with my own data would create a much more accurate and powerful result. 
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