
Leap Year 2016—Keeping in Step with Our Planet

The month of February this year will contain 29 days on many calendars (bear in mind, different cultures may use various calendar formats).

A calendar, as defined by the Oxford English Dictionary (OED), is a "system according to which the beginning and length of successive civil
years, and the subdivision of the year into its parts, is fixed; as the Babylonian, Jewish, Roman, or Arabic calendar."

Calendars have a similar relationship to clocks as does climate bear on weather. That is to say, time calibration over long periods (calendars)
compared to shorter calibrations within the interval of a day—hours, minutes and seconds.

Until comparatively recently, we depended upon the cyclical motions of celestial objects (in which we include our Earth, of course) to provide
these necessary calibrations: rotation of the Earth with reference to Sun and stars, the revolution of the Moon about the Earth (lunation), and so
on.

These factors still hold good in relation to calendars, but with time (clocks) we have become rather smart in using atomic devices instead of
sundials, pendulum clocks and the like. Even so, these modern clocks still have to accord with terrestrial phenomenon if our daily lives are not to
become entirely divorced from natural daylight, for example.

Few folk will have failed to notice the "unseasonable" behaviour in our weather of late.
However, winter still holds to the calendar in the sense that the hours of daylight are sensibly
the same as they have been in any person's memory. The physical (weather and climate) may
have become whimsical but the dynamics of the Earth's posture in space runs true to form.

Again, the astronomer's contribution in devising calendar formats is as important as his input
to clock time in relation to the planet's axial rotation; in both cases one has to devise
regulations that will suite civil needs, whilst adhering to the reality of living in a complex
universe.

It would take many pages to go into the detail necessary to come to terms with all the
variables that have to be considered in drawing up a calendar or to settle upon a convenient
clock time calibration.

Where the calendar is concerned for civil use, most of us are familiar with the so-called signs
of the zodiac, those stellar constellations against which the Sun appears to move during the
Earth's annual trip within its orbit. Thus, there are constellation names we associate with a
given season, Sagittarius for mid-winter and Gemini for mid-summer.

The task before us is to match our calendars so as to be effective over long periods of time such that the months fall into line with the seasons
themselves over these periods.

Returning to the zodiac. A reference point has to be chosen to represent the positions of the Earth in relation to the Sun throughout the year. It is
found convenient to choose instances when the Sun appears in the sky at the equinoxes. (Note: the Sun appears in the sky in the zenith as viewed
from the equator at the equinoxes.)

At the spring or vernal equinox, the intersection of the celestial equator with the ecliptic occurs with the Sun ascending in declination.

This occurred a little over 2000 years ago with the Sun in constellation Aries, thus the reference point (the zero of Right Ascension or R.A.) was
referred to as the "first point of Aries". Due to the slow gyration of the Earth's axis, taking some 25,800 years to complete, the zero of R.A. now
occurs in constellation Pisces.

One of the observable effects of precession is the ever-changing location of the celestial poles. Currently, the comparatively bright second
magnitude star, alpha Ursa Minoris, is deserving of the more popular name
Polaris simply because it appears to lie close to the north celestial pole.

So, what is the effect of all this on our calendars? Essentially, the days of the
calendar become progressively out of step with the reality of the Earth's
position in space. To counter this, we in the Georgian Calendar insert an
extra day into the month of February every four years; however, this is only
an approximation but a good enough one to see us through several centuries,
after which further adjustments are necessary.

In astronomy we use a system referred to as the Julian Date (not to be
confused with the Julian Calendar). Introduced in 1582, the Julian period
consists of 7,980 Julian years of exactly 365.25 days commencing
(epoch) 4,713 B.C. Such a system is essential for the accurate calculation
and tabulation of events astronomically.

I hope I have demonstrated something of the complexities of civil life here on
Earth in the twenty-first century in relation to the calendar, a document,
quite possibly, most of us take for granted.

The gyration of the Earth's axis that gives rise to
the precession of the equinoxes.

The First Point of Aries (ringed blue), now in Pisces, as shown on the Atlas Coelestis, 1729: John
Flamsteed (1646 – 1719), first Astronomer Royal, Greenwich, London. Flamsteed was the first astronomer
to use the telescope as a culminating device on his precision instruments. His catalogue of stars, and the
atlas based upon the catalogue, was the most accurate document of stellar positions at that time.


