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Arctic Ocean

Middle-level
clouds have
decreased close to
the poles
E U R O P E
High-level clouds
have significantly
increased in the
west of North
America

N O R T H
A M E R I C A

Cloud cover has
shown a strong
increase around
the Arabian
Peninsula

High-level clouds have
decreased in the east of
North America

A S I A

A F R I C A

Equator

Cloud formation has seen an increase at the
poles while the tropics have become clearer
over the past 60 years
At any point,
around 60 per
cent of the planet
is covered by
clouds. But the
total cloud cover
has declined over
the years

S O U T H
A M E R I C A

Cloud cover over
oceans has reduced by
0.04 per cent per
decade during
1954-2008, while the
reduction rate over
land has been 0.4 per
cent during 1971-2009

new insights into the formation of cloud droplets. Scientists from the University of Bristol
in the UK and the eth Zurich University in
Switzerland in 2012 debunked the conventional
wisdom about cloud formation. They said droplet formation on organic aerosols, which are usually byproducts of combustion processes, is not a
uniform process, and that it could take anywhere
from less than a second to several hours depending on the viscosity of the aerosol particle. The
less soluble an aerosol, the longer it would take
to form droplets, said the researchers.
In March this year, researchers at the US
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Cloud cover over
equatorial Africa
has increased

South American monsoon
cloud movement

Poleward drift

Clouds are primarily
made of water.
Through evaporation
and precipitation,
all the water in the
atmosphere gets
exchanged once
in 10 days

African monsoon
cloud movement

Fewer middle-level clouds
are seen over South
America and the Caribbean

High-level clouds
have shown a
strong decline over
China

Precipitating
clouds have
shown a
strong
decline over
the Indian
Ocean

More precipitating
clouds are seen over
southern India but fewer
over north-east India

Clear sky has increased in
the tropics but reduced in
the sub-tropics and poles

Precipitating clouds
have increased over
East Asia and South
East Asia

Pacific Ocean

Middle level clouds both
warm and cool the earth.
These have reduced over land
and water

Low-level clouds
have shown a strong
increase over the
equatorial Pacific
Ocean

Clear sky allows direct passage
of sunlight and causes most
heating. This has increased
over both land and water

Cloud cover

A N T A R C T I C A
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Low level clouds have a net
cooling effect. These have
reduced over land and water

A U S T R A L I A

More clouds over
Antarctica landmass but
fewer over water

Department of Energy’s Lawrence Berkeley
National Laboratory also tried to understand
the microprocesses involved in cloud formation by using a proxy mix of organic and inorganic aerosols to emulate the atmosphere. They
observed that more than the solubility of
aerosols, what mattered most is the interaction
at the interface of the aerosol and condensed
water vapour. Organic aerosol particles effectively push down the surface tension of water to
facilitate efficient formation of bigger cloud
droplets, they concluded.
While specific connections between the

The change in cloud cover is
likely to heat up the planet

High level clouds have a net
warming effect on the planet.
These have reduced over land
and increased over the oceans

Indian
Ocean

Significant increase in
middle-level clouds
over South America
and Africa

By trapping heat,
clouds increase the
earth's temperature by
7ÊC. But they also cool
the planet by
reflecting sunlight. A
cloudless earth would
be 12ÊC warmer

The impact

Asian
monsoons
cloud
movement

Atlantic
Ocean
Pacific Ocean
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chemistry of aerosol particles and the formation
of cloud droplets is yet to be ascertained, the findings hold tremendous value for understanding
the microprocesses that decide the brightness or
precipitation potential of clouds.

Clouds of dual nature
Clouds are a key component of the climate system because they help regulate the planet’s temperature. Clouds are responsible for both heating up and cooling down the planet, depending
on their type and where they are located (see
‘Poleward drift’). For instance, when located
16-31 AUGUST 2016
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at lower altitude, clouds typically contribute to
the cooling effect by shielding the planet and reflecting around half of the sunlight that strikes
them. It gives them the white glow. It is estimated that if cloud cover were absent and all the water in the clouds existed as water on the surface of
earth, the planet would have absorbed about 20
per cent more heat than what it does currently.
This would have made the earth warmer by about
12oC. But when situated higher up in the atmosphere, they trap the infra-red radiations bouncing off the earth’s atmosphere, thus warming the
planet to the tune of about 7oC.
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