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Image: Global cloud fraction map of Earth

May 11 2015, by Adam Voiland

Credit: NASA Earth Observatory image by Jesse Allen and Kevin Ward, using
data provided by the MODIS Atmosphere Science Team, NASA Goddard Space
Flight Center

Decades of satellite observations and astronaut photographs show that
clouds dominate space-based views of Earth. One study based on nearly
a decade of satellite data estimated that about 67 percent of Earth's
surface is typically covered by clouds. This is especially the case over the
oceans, where other research shows less than 10 percent of the sky is
completely clear of clouds at any one time. Over land, 30 percent of
skies are completely cloud free.
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Earth's cloudy nature is unmistakable in this global cloud fraction map,
based on data collected by the Moderate Resolution Imaging
Spectroradiometer (MODIS) on NASA's Aqua satellite. While MODIS
collects enough data to make a new global map of cloudiness every day,
this version of the map shows an average of all of the satellite's cloud
observations between July 2002 and April 2015. Colors range from dark
blue (no clouds) to light blue (some clouds) to white (frequent clouds).

There are three broad bands where Earth's skies are most likely to be
cloudy: a narrow strip near the equator and two wider strips in the mid-
latitudes. The band near the equator is a function of the large scale
circulation patterns—or Hadley cells—present in the tropics. Hadley
cells are defined by cool air sinking near the 30 degree latitude line north
and south of the equator and warm air rising near the equator where
winds from separate Hadley cells converge. (The diagram here illustrates
where Hadley cells are located and how they behave.) As warm, moist
air converges at lower altitudes near the equator, it rises and cools and
therefore can hold less moisture. This causes water vapor to condense
into cloud particles and produces a dependable band of thunderstorms in
an area known as the Inter Tropical Convergence Zone (ITCZ).

Clouds also tend to form in abundance in the middle latitudes 60 degrees
north and south of the equator. This is where the edges of polar and mid-
latitude (or Ferrel) circulation cells collide and push air upward, fueling
the formation of the large-scale frontal systems that dominate weather
patterns in the mid-latitudes. While clouds tend to form where air rises
as part of atmospheric circulation patterns, descending air inhibits cloud
formation. Since air descends between about 15 and 30 degrees north
and south of the equator, clouds are rare and deserts are common at this
latitude.
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https://phys.org/tags/clouds/
https://phys.org/tags/equator/
https://phys.org/tags/atmospheric+circulation+patterns/
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