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A note on sunrise, sunset and twilight times and on the illumination conditions during
twilight.

The sunrise and sunset times prepared by Her Majesty’s Nautical Almanac Office are the times when
the zenith distance of the centre of the Sun is 90° 50": this allows 34" for refraction in the atmosphere
and 16’ for the angular semi-diameter of the Sun. (The zenith distance of an object is the angle between
the direction to the zenith (i.e. the point vertically overhead) and the direction to that object.) At these
times the upper edge of the Sun would appear to an observer at sea level to be just coincident with the
horizon, provided, of course, that the horizon is level, the sky is clear and the refraction is normal.
The actual times at which the Sun will just appear, or disappear, will depend on the difference of the
heights of the observer and the horizon and the actual refraction, which depends on the atmospheric
pressure, temperature and humidity along the light path. Differences of a minute or so from the
tabulated times are to be expected.

Under normal meteorological conditions, the general illumination of terrestrial objects decreases after
sunset as the angular depression of the Sun below the horizon increases. Correspondingly, the
illumination before sunrise increases as the Sun’s depression decreases. In order to provide a guide
to the times at which certain levels of illumination will be reached, it is the practice to tabulate the
times at which the depression of the Sun has standard values of 6°, 12°, and 18°. These depressions
refer to the angle in the vertical plane between the horizontal plane and the straight line from the
observer to the centre of the Sun. The conditions to be expected at these times in the absence of cloud
and haze and of illumination from the Moon and other natural or artificial sources are as follows.

Depression Evening Morning [llumination conditions
of Sun
0° 50 Sunset Sunrise Illumination is generally good and only the
very brightest planets can be seen.
6° End of Beginning of Large terrestrial objects, but no detail, can
CIVIL TWILIGHT be distinguished; the sea horizon is clearly
defined and the brightest stars and planets
are visible.
12° End of Beginning of It is dark for all normal practical purposes
NAUTICAL TWILIGHT and the sea horizon is not normally visible.
18° End of Beginning of The illumination due to scattered light

ASTRONOMICAL TWILIGHT  from the Sun is rather less than that from
starlight and other minor natural sources.
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