
 

Warmer Mediterranean turns the Sahel
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In the past 20 years, the Sahel has become greener because the West African
monsoon brings more rain in the sub-Saharan region. A key reason for this is the
strong Mediterranean warming as climate researchers from Hamburg have
discovered. Credit: © Daniel Triveau / CIFOR (CC-BY-NC-ND 2.0)
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Climate change can have mixed consequences: It would appear that the
warming of the Mediterranean region, which has brought greater heat
and drought to the countries there for around 20 years, is behind an
increase in rainfall in the Sahel region. As researchers from the Max
Planck Institute for Meteorology in Hamburg report in the current
edition of the journal Nature Climate Change, due to higher sea
temperatures in the Mediterranean more moisture from the eastern
Mediterranean is reaching the southern edge of the Sahara at the start of
the West African monsoon in June. Moreover, according to the current
study, the future development of precipitation in the Sahel region is
crucially dependent on the warming of the Mediterranean.

Practically no other region in the world has a climate as variable as the
Sahel. The climate in the region, which is several hundred kilometres
wide, located south of the Sahara, and extends from the Atlantic coast of
Senegal to Eritrea on the Red Sea, is dominated by the West African
monsoon. This brings rain to the entire region from June to September
while drought prevails in winter. The actual cause of this weather
phenomenon is the higher position of the sun during the summer months,
as a result of which temperatures in these latitudes increase. This has
different effects on the land and ocean, however, as water can absorb
more heat. "So the land heats up more in summer than the ocean," says
Jürgen Bader, explaining the principle of the monsoon. "Air rises above
the warm continent and moisture flows in from the sea as a result."

The intensity of the monsoon has varied repeatedly over time. Following
a relatively wet period in the 1950s and 1960s, the Sahel experienced
several periods of severe drought up to the mid-1980s, which claimed
over 100,000 lives. Surprisingly, the rainfall increased again after that.
Jong-yeon Park, Jürgen Bader and Daniela Matei from the Max Planck
Institute for Meteorology in Hamburg have now discovered the main
cause of this. "We show that the warming of the Mediterranean – which
is due to anthropogenic climate change in part – is the most important
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factor at work here," says Daniela Matei. The Mediterranean should
therefore also play a crucial role in whether it rains more or less in the
Sahel in future.

Warmer seas outside the tropics bring more rainfall

The intensity of the monsoon in the Sahel generally depends on
variations in the warming of the different marine regions. Climate
researchers explain the drought of the 1970s and 1980s by the fact that
the temperatures in the Atlantic and Indian and Pacific Oceans changed
according to a particular pattern. These changes resulted in lower
precipitation in the Sahel region.

And different temperatures in different marine regions also explain why
there has been more rain again in the Sahel since the 1990s. "The
different marine regions 'fight it out', so to speak," explains Jürgen
Bader. "If the temperatures of the tropical sea surfaces rise, the
precipitation in the Sahel falls. As opposed to this, rising sea surface
temperatures outside the tropics result in more rainfall in the Sahel." As
Jong-yeon Park and his supervisors, Daniela Matei and Jürgen Bader,
discovered through model calculations carried out for his doctoral thesis,
the West African monsoon was more intensive in the past 20 years than
in the two preceding decades because the water in the Mediterranean
was warmer than that in the tropical marine regions. Thus, the difference
in temperature between these marine regions will be a crucial factor in
future rainfall development in the Sahel.

Jong-yeon Park used the latest version of the Max Planck Earth System
Model MPI-ESM for the calculations. He worked through various
scenarios using different simulations. An interesting effect emerged
from this process: "If you keep the sea surface temperatures in the
Mediterranean constant, the rainfall in the Sahel does not increase," he
reports. In contrast, in other model experiments in which the
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Mediterranean heated up but the Arctic, North Atlantic and North
Pacific Oceans did not, more rain fell in the Sahel region.

The development of the monsoon depends on future
sea temperatures

The researchers can also explain the effect: if the water temperatures in
the Mediterranean increase, humidity also increases. It would appear that
this increased moisture from the Mediterranean acts as a kind of spark
for igniting the West African monsoon: in June it flows over Egypt in
the direction of the Sahel. "So there is more precipitation at the
beginning of the rainy season," explains Jürgen Bader. The additional
moisture strengthens the convection over the Sahel region. "More air
rises which, in turn, intensifies the flow of humid air from the tropical
Atlantic," he adds.

Even if the scientists have now identified the temperature as the decisive
factor for the development of the monsoon in the Sahel, whether or not
the positive rainfall trend will continue in the future is dependent on the
Mediterranean warming up at a higher rate than the tropical oceans. As
the Hamburg-based researchers note in their article, more detailed
research on the expected development of sea temperatures is needed to
forecast this. And this is precisely what they plan to do in further studies.

  More information: Jong-yeon Park et al. Anthropogenic
Mediterranean warming essential driver for present and future Sahel
rainfall, Nature Climate Change (2016). DOI: 10.1038/nclimate3065

Provided by Max Planck Society

4/5

https://phys.org/tags/sea+temperatures/
http://dx.doi.org/10.1038/nclimate3065


 

Citation: Warmer Mediterranean turns the Sahel green (2016, July 21) retrieved 26 April 2024
from https://phys.org/news/2016-07-warmer-mediterranean-sahel-green.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

5/5

https://phys.org/news/2016-07-warmer-mediterranean-sahel-green.html
http://www.tcpdf.org

