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ABSTRACT

Visual observations of cloud cover are hindered at night due to inadequate illumination of the clouds. This
usually leads to an underestimation of the average cloud cover at night, especially for the amounts of middle
and high clouds, in climatologies based on surface observations. The diurnal cycles of cloud amounts, if based
on all the surface observations, are therefore in error, but they can be obtained more accurately if the nighttime
observations are screened to select those made under sufficient moonlight.

Ten years of nighttime weather observations from the Northern Hemisphere in December were classified
according to the illuminance of moonlight or twilight on the cloud tops, and a threshold level of illuminance
was determined, above which the clouds are apparently detected adequately. This threshold corresponds to light
from a full moon at an elevation angle of 6°, light from a partial moon at higher elevation, or twilight from the
sun less than 9° below the horizon. It permits the use of about 38% of the observations made with the sun
below the horizon.

The computed diurnal cycles of total cloud cover are altered considerably when this moonlight criterion is
imposed. Maximum cloud cover over much of the ocean is now found to be at night or in the morning, whereas
computations obtained without benefit of the moonlight criterion, as in our published atlases, showed the time
of maximum to be noon or early afternoon in many regions. Cloud cover is greater at night than during the
day over the open oceans far from the continents, particularly in summer. However, near-noon maxima are
still evident in the coastal regions, so that the global annual average oceanic cloud cover is still slightly greater
during the day than at night by 0.3%. Over land, where daytime maxima are still obtained but with reduced
amplitude, average cloud cover is 3.3% greater during the daytime. The diurnal cycles of total cloud cover we
obtain are compared with those of ISCCP for a few regions; they are generally in better agreement if the
moonlight criterion is imposed on the surface observations.

Using the moonlight criterion, we have analyzed 10 years (1982-91) of surface weather observations over
land and ocean, worldwide, for total cloud cover and for the frequency of occurrence of clear sky, fog, and
precipitation. The global average cloud cover (average of day and night) is about 2% higher if the moonlight
criterion is imposed than if all observations are used. The difference is greater in winter than in summer, because
of the fewer hours of darkness in summer. The amplitude of the annual cycle of total cloud cover over the
Arctic Ocean and at the South Pole is diminished by a few percent when the moonlight criterion is imposed.

The average cloud cover for 1982-91 is found to be 55% for Northern Hemisphere land, 53% for Southern
Hemisphere land, 66% for Northern Hemisphere ocean, and 70% for Southern Hemisphere ocean, giving a
global average of 64%. The global average for daytime is 64.6%; for nighttime 63.3%.

1. Introduction
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The diurnal cycles of total cloud cover and cloud-
type amounts are of importance for understanding the
earth’s radiation budget, because cloud radiative forcing
(Ramanathan et al. 1989; Harrison et al. 1990) is gen-
erally negative in the daytime but positive at night.
Estimates of the climatological diurnal cycle can be
made from surface observations as well as from satellite






