CALCULATIONS USING SMALL CIRCLES (PARALLELS OF LATITUDE)
When calculating arc lengths on small circles (parallels of latitude) the radius
of the circle is less than the earth’s radius (except for the equator). Therefore,
before we start the arc length calculation, we need to find the radius of the
parallel of latitude.
The formula is:
𝑟 = 6400cos(𝜃) where 𝜃 is the angular measurement of latitude.
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EXAMPLE 1:
a. Calculate the radius of the Tropic of Capricorn (23.5S). Give your answer correct to the nearest km.

b. Calculate the distance around the Tropic of Capricorn, correct to the nearest km.

EXAMPLE 2:
a. Calculate the radius of the Antarctic circle ( 66S), correct to the nearest km.

b. Calculate the distance around the Antarctic circle.

CALCULATIONS OF DISTANCES ON THE GLOBE

You will have two types of calculation: A great Circle calculation or a Small circle
Calculation. In every question, you will be given two locations with either the same longitude
co-ordinate or the same Latitude co-ordinate.

GREAT CIRCLE CALCULATIONS

Same meridian co-ordinate OR

SMALL CIRCLE CALCULATIONS

Same latitude co-ordinate ( EXCEPT for 0)

0 Latitude co-ordinate

Use R = 6400 km

Use 𝑟 = 6400cos(𝜃) where 𝜃is the
latitude angle.

EXAMPLE :
Cairns has a latitude of 17S and a longitude of 145E. Melbourne has a latitude of 38S and a
longitude of 145E. Calculate the shortest distance between Cairns and Melbourne.
Step 1: Recognize whether it is a Great circle or Small circle calculation.
It is a great circle calculation because the longitude (meridians) are the same.
Step 2: Calculate the angular separation in latitude co-ordinates. Since both are in the same
hemisphere, subtract.

Step 3: Draw a diagram using R = 6400 km.

Step 4: Substitute into arc length formula and do the calculation

EXAMPLE 1: Calculate the length of the shortest great circle distance between the two cities:
Portland USA (43N, 70W) and Iquique, Chile (20S, 70W)

EXAMPLE 2: Calculate the shortest great circle distance between Hobart (43S, 147E) and the
South pole.

EXAMPLE 3: Calculate the length of the shortest route between the two cities: Quito, Ecuador
located at (0, 78W) and Pontianak, Indonesia, located at (0, 109E).

EXAMPLE 4: A ship sails from the Cape of Good Hope , South Africa, (34S, 18E) to Albany in
Western Australia (34S, 118E) along the parallel of latitude.
a. Calculate the distance it sailed, correct to the nearest km.

b. Would this be the shortest possible route between these two locations? Explain your
answer.

