
Sunrise Formula
Average error = 1.26°

The graphs below depict, at various sample locations, the actual sunrise position versus a geometric formula for sunrise position
which is derived for a sphere in a circular orbit around a central point, and which rotates about a fixed direction axis through its
center, the orbit approximated as 365 discrete points, and the distance to the Sun assumed very much greater than the radius of
Earth. In this simplified model the sunset position is symmetrically opposite to the sunrise position, on the west side of the
horizon. The formula is derived purely geometrically and does not require any principles from physics or astronomy. The formula
involves only quantities that can be viewed with the naked eye, namely latitude (as elevation of Pole Star above horizon - or the
Southern equivalent) and sunrise position wrt true north. The actual sunrise positions are taken from timeanddate.com, and the
latitudes from Google Maps, for the 8 locations below. The close correlation of the actual sunrise positions to the idealized
geometric formula would be very unlikely to occur by chance, and thus provides strong evidence for the Earth being to a good
approximation spherical and in a circular orbit around the Sun and with a fixed axis of rotation inclined at 23.44 degrees to the
vertical (the axial tilt angle that is used in the formula). This deduction of course relies on the above data taken from Google Maps
and timeanddate.com being correct - and that seems a reasonable supposition - at least one which could be tested by direct
observations, or refuted by producing examples of differences with observed data. Given the idealized nature of the formula it is
notable how closely the actual sunrise data matches it, the average discrepancy being only 1.26° over the 304 data points.
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