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FIGURE 1: diagram showing the exaggerated difference between (A) PERIHELION (when the Earth 

is closest to the Sun) and (B) APHELION (when the Earth is farthest from the Sun)
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Introduction

You will be familiar (from the lecture) with the concept of orbital forcing. This is the natural 

variation in solar energy received at the Earth’s surface due to the configuration (orbit) of the 

Earth and the Sun. The collective term for this is Milankovitch Cycles and can explain a 

degree of natural variability in the Earth’s climate.

In this practical you will obtain data (Earth - Sun distances) from a solar system simulation 

tool and examine the effects of distance on solar intensity and the variation in the so called 

solar constant.

Some Basic Information

At perihelion (closest point), the Earth is 147 x 106 km (147,000,000 km) from the Sun1

At aphelion (farthest point), the Earth is 152 x 106 km (152,000,000 km) from the Sun2

Mean distance between Earth and Sun is 149.5 x 106 km

Mean annual solar constant value = 1,367 watts per square metre (Eumetsat, 2009)

Intensity = 1/(distance)2 ! (where distance is between Earth and Sun)

Earth - Sun Distance Simulator

Go to: http://jove.geol.niu.edu/faculty/stoddard/JAVA/moonphase.html
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1 for a typical year

2 for a typical year

You can fast forward many 

years by selecting the Month 

option and using the slider bar. 

To slow down and then halt the 

date, just move the slider bar the 

other way and select Seconds

http://jove.geol.niu.edu/faculty/stoddard/JAVA/moonphase.html
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Tasks to perform and experimental approach

The simulation allows you to determine the distance (in km) between the Earth and the Sun 

for any given point in the future. Try experimenting by recording the distance every 50 years 

from 2009 into the future. What is the percentage difference between the mean Earth-Sun 

distance and dates in the future?

e.g.! In the year 2159, the distance is 149,183,104 km

! The mean distance is 149, 500,000 km

! The percentage difference is (149183104/149500000) x 100 = 99.78%

! This means the Earth is 0.22% closer than the average distance

! In 2159, the Earth is 316,896 km closer to the Sun than the average distance

!

Try working out how the Earth - Sun distance will change in the future. When do we see the 

Earth furthest away in the next 1000 years and when will it be closest?

What do you think these changes in distance means for solar intensity of energy reaching the 

Earth?

YEAR DISTANCE (km) % of Mean Distance
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Plot your data below
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