Pace Count

Establish Pace Count
[Mark 100 meters on the ground with a start and end point.](ed.) Everyone walk to that point, and back, counting every LEFT footfall (demonstrate). You will keep the number to yourself. Do not even whisper, just count internally. When you come across the line, stop counting and tell us. 

This is your pace count. With it, you are a piece of Distance Measuring Equipment. With this and a compass you are a serious navigation tool. Add a map and you can go anywhere with significant precision. How accurate is it? Depends on you, but good enough: 

Ever heard of Eratosthenes (Errato-Steth-Eeens)? He observed an oddity about shadows in two different cities, and realized the earth was round, and that he could calculate how big around it was. To do this he needed to have accurate time, and accurate distance. So, he hired a soldier to walk the distance between Alexandria and [modern day] Aswan, Egypt, pace-counting the whole way. That’s 486 miles. The math, the measurements and the pace count were all accurate enough he was able to calculate the diameter of the earth within 15%. In 220 BC.

Use

To use your pacecount, just count your steps. We strongly suggest the method we just set you up for: counting every other step, or every left (or right) foot fall. Not every footfall. Just count, and when you get to your 100 m count, pull down a bead on the Pace Count Beads. Get a set of these! These are sort of an abacus, for counting only (you cannot calculate on it). Use the 9 lower beads to mark 100m increments. When the last bead is pulled on the lower part, keep counting and when you get to the next 100 m, push them all up, and pull down an upper bead, to mean 1000 m. The number of upper beads depends on your expectations of distance. Most today only have a few, as we have other tools, and good maps. 

Variation

That said, it will vary a bit going up or down hill, etc. However, things tend to even out, so we all prefer to just use the level ground number, and assume it's spot on. Do NOT try to estimate errors from this. You will second guess yourself and start going in circles. 

However, if you do want to use this heavily, go ahead and find your pace count uphill, downhill, with weight, in snow. You can do what we did here yourself; measure distances, count and average. 

Fractions

It’s also important you have a general grasp of fractional distances. Pace count is excellent for moving fairly small distances in close terrain. A good use is to do a box search around a point; especially at night, you might not be able to see even 20 m, so counting off 50 is a good idea. Know what some useful fractional distances are. Know what 10 or 50 m is off the top of your head as well. 

The earliest recorded measurement of the Earth's dimensions were made in 220 BC by Eratosthenes, a Greek mathematician working in Egypt as the Keeper of Scrolls (similar to the position of Chief Librarian of Congress).Eratosthenes measured the length of shadows cast by the Sun (deriving the angles) at noon on the Summer Solstice at two locations, Alexandria and Syene (now called Aswan), in Egypt that were on a north-south line with each other. Syene was on the Tropic of Cancer, so the Sun was directly overhead at noon on the Summer Solstice, such that a continuation of the Sun's rays through Syene would approximately intersect the Earth's center. From this information and the distance paced off between the two sites, he was able to calculate a value for the Earth's circumference. The circumference value that was calculated by Eratosthenes was about 16% larger than the actual value. Today, very sophisticated instruments are used to accurately measure lengths and astronomical angles, but the basic procedure that Eratosthenes followed is still used to develop the mathematical formulas, called datums, that describing the Earth's curvature in a specific region.  
OR:
Eratosthenes first calculated the radius of the Earth using an ancient measurement of distance called the stadium. He noticed that the sun's rays illuminated the bottom of a deep well in the city of Syene in Upper Egypt when the sun was at the highest point in the sky (noon at the summer solstice). In Alexandria, which was at a distance of 5,000 stadia from Syene, the sun was at an angle of 7.5º from the vertical.
Eratosthenes assumed that the sun's rays were parallel because it was so far away. In 240 B.C., he calculated the Earth's radius to be 250,000 stadia. Unfortunately, historical records are not detailed enough for us to determine the length of a stadium exactly. However, it is thought that Eratosthenes' estimate was relatively close, being larger by 15 - 20%.

You can calculate the radius of the Earth yourself, the next time you are on a beach facing west, such as in California or western Florida. You will need good weather to provide a clear view of the sunset. Lay down on the beach on your stomach until you see the last rays of the sun disappear from behind the horizon. Start your stopwatch and stand up quickly. You will see the sun again for about another 12 seconds or so. When the sun sets for the second time, stop your watch. To calculate the radius of the Earth in kilometers, multiply 550,240 by your height in meters, and divide by the time squared. That should give you an answer to within 15%.
