Earth’s water cycle is speeding up due to climate change

arth’s water cycle is speed-
ing up due to climate
change, according to a new
study, potentially resulting
in more intense rainstorms and
faster melting of the ice caps.

As global temperatures increase,
climate scientists predict there will
be an increase in the evaporation of
water from the seas and oceans.

This will make the top layer of
the sea saltier and add water to the
atmosphere in the form of vapour.

This, in turn, will increase rain-
fall in other parts of the world, di-
luting some bodies of water to make
them even less salty.

This acceleration of the water
cycle could have profound impacts
on modern society, driving drought
and water shortages as well as more
intense storms and flooding.

‘The acceleration of the water
cycle has implications both at the
ocean and on the continent, where
storms could become increasingly
intense, said Estrella Olmedo, the
leading author of the study.

Water in
atmosphere

‘This higher amount of water
circulating in the atmosphere could
also explain the increase in rainfall
that is being detected in some polar
areas, where the fact that it is rain-
ing instead of snowing is speeding
up the melting.’

The acceleration of the water cycle could have profound impacts on modern society, driving drought and water shortages as well as greater storms and flooding
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The water cycle

The water cycle is the process by
which water is continuously trans-
ferred between the surface of the
Earth and the atmosphere.

The Sun’s heat causes glaciers and
snow to melt into liquid water.

This water goes into oceans, lakes
and streams. Water from melting
snow and ice also goes into the soil.
There, it supplies water for plants and
the groundwater that we drink.

Snow falling on a glacier during
winter months usually replaces any
water that melts away in the sum-
mer. Heat from the Sun causes water
to evaporate from oceans, lakes and
streams. Evaporation occurs when lig-
uid water on Earth’s surface turns into

The acceleration of the water

cycle could have profound impacts
on modern society, driving drought
and water shortages as well as great-
er storms and flooding

To carry out the study, research-
ers at the Institut de Ciencies del
Mar (ICM-CSIC) in Barcelona ana-
lysed ocean surface salinity data -
which is measured by satellites.

Ocean salinity is essential for
understanding ocean circulation,
one of the key factors in under-
standing global climate.

This circulation depends on the
water density, which is determined
by its temperature and salinity.

water vapour in our atmosphere.

Water from plants and trees also
enters the atmosphere. This is called
transpiration.

Warm water vapour rises up
through Earth’s atmosphere. As the
water vapour rises higher and higher,
the cool air of the atmosphere causes
the water vapour to turn back into lig-
uid water, creating clouds. This pro-
cess is called condensation.

When a cloud becomes full of lig-
uid water, it falls from the sky as rain
or snow — also known as precipita-
tion. Rain and snow then fill lakes
and streams, and the process starts
all over again.
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THIS ACCELERATION OF THE WATER CYCLE COULD HAVE PROFOUND
IMPACTS ON MODERN SOCIETY, DRIVING DROUGHT AND WATER SHORTAGES
AS WELLAS MORE INTENSE STORMS AND FLOODING

Therefore, changes in these two
parameters, however small they
may be, can end up having impor-
tant consequences on the global cli-
mate, which makes it key to monitor
them closely.

The satellite data allowed the
researchers to detect the effect of
‘stratification’ over very large re-
gions in the ocean.

Stratification is the division of
the water column into layers with
different densities, caused by dif-
ferences in temperature or salinity
or both.

Surface salinity

‘We have been able to see that
surface salinity is showing an inten-
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sification of the water cycle that sub-
surface salinity does not, said Olm-
edo.

‘Specifically, in the Pacific we
have seen that surface salinity de-
creases more slowly than subsurface
salinity and, in this same region, we
have observed an increase in sea sur-
face temperature.

The study also shows that the de-
crease in the wind in some areas of
the ocean could be contributing to
the acceleration of the water cycle.

This is because wind creates
waves, which helps to stir up differ-
ent layers of the water column.

‘Where the wind is no longer so
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strong, the surface water warms up,
but does not exchange heat with the
water below, allowing the surface to
become more saline than the lower
layers, said Antonio Turiel, another
author of the study.

“This tells us that the atmosphere
and the ocean interact in a stronger
way than we imagined, with impor-
tant consequences for the continen-
tal and polar areas.

The findings, published in the
journal Scientific Reports, are the
result of the use of algorithms and
other data analysis products that the
ICM-CSIC has generated from the
SMOS space mission of the European
Space Agency (ESA).

Unlike subsurface salinity data
— which is measured in situ using
ocean buoys - the satellite data al-
lows the researchers to analyse the
effect of stratification over very large
regions in the ocean.

This is due to the ability of satel-
lites to measure data continuously,
regardless of environmental condi-
tions and the accessibility of different
areas of the ocean.

‘Ocean models must standardise
the assimilation of satellite salinity
data, since the information they pro-
vide complements in situ data, said
Turiel.

‘This is crucial, especially at the
current time of climate crisis, where
changes are occurring much faster
than before.

Climate models

Recent climate models predict
that for every degree Celsius of warm-
ing, Earth’s water cycle could intensi-
fy by up to seven percent.

Practically, that means wet areas
could grow seven percent wetter and
dry areas seven percent drier on av-
erage.

The only way to ensure heat-
waves, droughts, and storms don't in-
tensify in the future is to limit global
warming.

A recent study by the University
of Melbourne in Australia and the In-
ternational Energy Agency in Paris,
France, found that the COP26 pledge
to keep warming below 3.6°F is still
achievable, but only if all commit-
ments are implemented as proposed.

However, the more ambitious
goal of the Paris Agreement - to keep
warming to 2.7°F (1.5°C) or below -
has only a 6-10 percent chance of be-
ing achieved, they say.

Meanwhile, the most recent re-
port from the International Panel on
Climate Change estimates that if we
can keep global warming to 2 °C, ex-
treme weather events will be 14 per-
cent stronger than they were at the
start of the Industrial Revolution.

— Daily Mail.uk




