
 

Solar panel installations could alleviate Saudi
Arabia's growing water crisis
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The solar panels along the coast decrease the surface albedo, warming the land
and increasing the temperature contrast with the colder ocean. This intensifies
sea breezes and transports more water vapor inland, ultimately increasing
rainfall. Credit: King Abdullah University of Science and Technology

Installing solar panels along a part of Saudi Arabia's west coast could
generate enough rainwater to meet the annual consumption needs of five
million people. An international team developed a weather forecasting
model and tested it using simulations conducted on KAUST's
supercomputer Shaheen II. Their study is published in the Journal of
Hydrometeorology. 

Saudi Arabia is in the midst of a water crisis. The kingdom is
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experiencing increasing water demand as its population grows and
industrial and agricultural activities intensify. At the same time, the
country's 9,000-year-old fossil groundwater from deep aquifers is
rapidly depleting, while its already small amount of annual rainfall is
decreasing in most regions. Still, at 300 tons per year, Saudi Arabia has
one of the highest per capita rates of water consumption in the world.
Desalinating and treating water provide two gigatons of water annually;
however, both processes are energy intensive and are unable to meet the
country's rising water demands.

Led by KAUST's Georgiy Stenchikov, the team aimed to find out if
deliberate changes to a 150 x 103km2area of Saudi Arabia's west coast
could increase rainfall in the region by harnessing the two meters of
water that evaporate from the Red Sea every year. The team of scientists
from Saudi Arabia, Germany, France and Russia configured a weather
forecasting model to suit their region of interest. They then ran
simulations on KAUST's Shaheen II computer that incorporated already
known data on sea and land surface temperatures, winds, land
topography and rainfall with scenarios in which various land features
like forestation, soil moisture and surface reflection of the sun's energy
were changed.

"Our study showed that decreasing the fraction of sunlight reflected by
the Earth's surface—known as the land surface albedo—warmed the
land, increasing the temperature contrast between it and the colder
ocean," explains KAUST meteorologist Suleiman Mostamandi. "This
strengthened the sea breeze, which in turn carried more water vapor
inland, increasing rainfall."

Importantly, the team showed that the surface albedo could be
adequately reduced by installing solar panels along a part of Saudi
Arabia's western coastal plain, generating 1.5 gigatons of extra rainwater
each year. "Solar panels would absorb more solar radiation than natural
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land cover, ultimately triggering rainfall," explains Mostamandi.

Notably, Saudi Arabia already has a network of artificial water
reservoirs that could be augmented for collecting and storing the
increased rainwater. Further field experiments will be needed to provide
the proof of the concept.

The simulations also showed that increasing forestation in the Red Sea
coastal area did not effectively trigger rainfall. This finding highlights
the need for a thorough evaluation of the environmental effects of the
planned large-scale greening projects in Saudi Arabia and the Middle
East. 

  More information: Suleiman Mostamandi et al, Sea Breeze
Geoengineering to Increase Rainfall over the Arabian Red Sea Coastal
Plains, Journal of Hydrometeorology (2021). DOI: 10.1175/JHM-
D-20-0266.1

Provided by King Abdullah University of Science and Technology

Citation: Solar panel installations could alleviate Saudi Arabia's growing water crisis (2022, April
13) retrieved 23 May 2023 from
https://techxplore.com/news/2022-04-solar-panel-alleviate-saudi-arabia.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)

3/3

https://dx.doi.org/10.1175/JHM-D-20-0266.1
https://dx.doi.org/10.1175/JHM-D-20-0266.1
https://techxplore.com/news/2022-04-solar-panel-alleviate-saudi-arabia.html
http://www.tcpdf.org

