Firstly I defined my circle to have a radius of 1.
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Next I worked out what the distance over the pole would be for any give line of latitude

I worked out that it would be a sector of a cross section of the equator.
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The length of the curved side of this is
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. x would be twice the degree of the line of latitude taken away from 90, to reverse the effect that 0º is the equator, when it is 90º.
This made the equation for “over the pole” length 
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To establish the length around the line of latitude I needed a way to work out the radius of the smaller circle which it was.

I did this using the same triangle, but working out the length of the base

As the two sides were 1, the radius, and I knew the angle, using the same formula as before, I could use the cosine rule to calculate the diameter, and therefore the radius of the smaller circle.
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At equator the ratio will be
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First I graphed the ratio to see what I was looking at, seemed approximately
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I think that this limit is because as the line of latitude approaches the pole, the distance over the pole becomes more and more like the diameter of the distance around the pole.

This would be mean that the equation is 
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