
 The Study of Distance between the Earth and Moon with an occultation of Mars by the Moon   
by Lunar Parallax Method 

Miss Ploysai arkkarapongchanaporn (Grade 11) 
[Demonstration school of Phuket Rajabhat University, Phuket, Thailand]  

 
Abstract 

 The study aimed to measure the distance from the Earth to the Moon from the phenomenon. In addition, this 
study identifies trends of deviation. Data were collected by imaging the Moon and Mars in different regions on April 17th, 
2021, using 10-inch Dobsonian reflectors connected to a DSLR camera. The result shows that the distance from Earth to 
the Moon, calculated using the Lunar Parallax method, was correlated with the distance, and the discrepancy results were 
affected by the distances. 
Introduction 

The distance from the Earth to the Moon can be measured using the parallax method, so this study is observed 
by the change in position of an object relative to its background from a different perspective. In this research, the 
researcher studied the distance from the Earth to the Moon from the occultation of Mars by the Moon that occurred on 
April 17, 2020, by using the Lunar Parallax method. 
Methodology of research 
1. Data Collection 

1.1 Study the phenomenon of the moon obscuring 
Mars (Occultation of Mars by the Moon) on April 17, 2020, from 
8:00 PM to 8:45 PM on the Stellarium program.  

1.2 The moon and Mars’ pictures were carried out by 
using the 10-inch dobsonian reflector telescope and DSLR 
cameras from 8 positions of observation, from 7:30 p.m. until the 
moon eclipsed.  
2. Data analysis 

2.1 Measure the distance between locations by using 
Google Maps and taking pictures of each location. Overlay and 
measure the apparent magnitude of the moon and its parallax 
on the Geometer's Sketchpad program. (figure 1) 
 2.2 The distance from the Earth to the Moon is 
calculated  
 

 
 
 
D = Moon Distance (km) 
P = Parallax Angle(๐) 
 
Result and Discussion 
1. Table 1: Distance from Earth to Moon photos at the same time.  

 
Conclusions 

 A study of the distance between Earth and the moon with an occultation of Mars by the Moon by Lunar Parallax 
Method found that the simultaneous photographs got the average distance from Earth to the Moon is 421,760.35 km, with 
an error of 5.71% the data show in Table 1. When considering the Earth-to-Moon distance trend by the Lunar Parallax 
method, there is an error in calculating the Earth-Moon distance by the Lunar method. The error is correlated with the 
distance with larger observer distance giving more accurate measurements. 
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