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Rapid cloud clearing phenomenon could
provide another piece of climate puzzle

July 19 2018

Example of a westward-moving cloudiness transition in the southeast Atlantic
off the coast of Africa at 130 pm local time on 26 May 2014. (left) regional view
and (right) close up corresponding to small red box in the left image showing
detail of the sharp edge of the transition boundary. Satellite data are MODIS
corrected reflectance imagery from NASA Worldview. Horizontal and vertical
axes labeled with degrees east longitude and west latitude respectively. Credit:
North Carolina State University
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Researchers from North Carolina State University have described rapid
and dramatic clearing of low cloud cover off the southwest coast of
Africa. This newly observed phenomenon could help climatologists
understand how clouds affect Earth's heating and cooling.

While reviewing many years of satellite data from NASA and the
European Organisation for the Exploitation of Meteorological Satellites
(EUMETSAT), NC State atmospheric scientist Sandra Yuter and her
team noticed abrupt clearings of cloud cover off the coasts of Namibia
and Angola.

"Large areas of low cloud are a normal feature over the ocean in the
subtropics west of continents," Yuter says. "What is unusual in this case
is that the cloud erosion occurs rapidly along an organized line hundreds
of miles long, like a sun shade being pulled away. The lines can move
west for a day or more and clear out a cloud area more than twice that of
California."

The rapid cloud removal events happen throughout the year and peak in
May—occurring on over half the days of the month. Yuter and her team
noted that the wind direction at cloud level was often perpendicular to
that of the clearing. This shows the cloud is not pushed away by the
wind. The clearings start off the coast around midnight and continue
through the night and the following day, suggesting that solar heating
does not cause these events. "This kind of cloud erosion has never been
documented before," Yuter says. "How it happens is still a mystery,
although we theorize that atmospheric gravity waves are the most likely
mechanism.

"These waves cause up-and-down motions in the atmosphere, akin to a
boat bobbing on the ocean. We hypothesize that offshore winds from
Africa interact with stable air over the ocean to make these waves, which
then move through the cloud field and promote mixing and cloud
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evaporation."

Yuter believes that this discovery will improve scientists' understanding
of climate processes. "We were very surprised by what we found," she
says. "This is a way of changing large cloud areas that has not been
documented before. Scientists are interested in anything that changes the
area of low clouds over the ocean because these clouds reflect sunlight
and cool the Earth.

"Understanding how this happens will help us predict what might happen
to clouds in a warming climate," Yuter adds. "It's about the balance of
warming and cooling effects—and this is one of the pieces that make up
that balance."

More information: S.E. Yuter el al., "Abrupt cloud clearing of marine
stratocumulus in the subtropical southeast Atlantic," Science (2018).
science.sciencemag.org/lookup/ ... 1126/science.aar5836
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