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Cool the Planet? Geoengineering Is Easier Said Than Done
[image: https://img.purch.com/h/1400/aHR0cDovL3d3dy5saXZlc2NpZW5jZS5jb20vaW1hZ2VzL2kvMDAwLzA5NC8wNTYvb3JpZ2luYWwvZWFydGgtdGVtcGVyYXR1cmUuanBlZw==]
Credit: Narith Thongphasuk/Shutterstock
Planet Earth is feeling the heat.
With the world facing increased warming, melting ice caps, rising sea levels, intense weather events and other global disasters, scientists are exploring ways to re-engineer the planet to counter the effects of global warming.
Earth's surface has warmed, on average over land and sea, 1.53 degreesFahrenheit (0.85 degrees Celsius) since 1880, according to the Intergovernmental Panel on Climate Change, an international organization created by the United Nations to evaluate the state of climate change science.
 
In the most recent issue of the journal Science, published online Thursday (July 20), two researchers provided perspective on two geoengineering methods that could reduce the so-called greenhouse effect, under which gases and clouds in Earth's atmosphere trap the sun's heat. Both schemes could contribute to a cooler climate, but they are not without risks. And as both researchers made clear, neither idea addresses the rising levels of carbon dioxide (CO2) in the atmosphere that is primarily to blamefor global warming and higher levels of oceanic acid. This acidity is killing the coral reefs that shelter marine life and support the fish that humans eat. 

Ulrike Lohmann and Blaž Gasparini, both researchers at the Institute of Atmospheric and Climate Scienceat ETH Zurich inSwitzerland, proposed a counterintuitive plan: Seed the upper atmosphere with tiny particles of desert dust to reduce cirrus clouds. These are the wispy, nearly invisible clouds that form at high altitudes. Unlike fat, billowy clouds that reflect sunlight, these clouds trap heat energy radiating up from Earth out into space.
"If cirrus clouds behave like a blanket around the Earth, you're trying to get rid of that blanket," Lohmann, a professor of experimental atmospheric physics at ETH Zurich, told Live Science.
Thinning the clouds
Seeding the atmosphere with dust would paradoxically thin out cirrus clouds, Lohman said. Under normal circumstances, the atmosphere at altitudes of about 16,000 to 40,000 feet (4,800 to 12,200 meters) is full of tiny particles. Some are solid particles like mineral dust, and some are liquid aerosols, such assulfuric acid. The liquid aerosols freeze instantly and create ice crystals that form long-lasting cirrus clouds. 

Cirrus thinning changes this dynamic, Lohman said. The idea, Lohmann said, is to inject solid particles, like desert dust, into the atmosphere at spots slightly lower than where cirrus clouds would naturally form. The quantity of dust introduced would be far less than the number of particles that exist higher up. This part is key, because fewer particles will attract more water vapor, creating larger crystals. As the ice crystals grow to larger and heavier, they would and fall as precipitation, and depending on the conditions would evaporate before reaching the ground.

"You remove the water vapor, you remove the humidity and you prevent the normal cirrus cloud formation," Lohmann said. Ideally, the method would be applied to locations most susceptible to cirrus cloud formation, Lohmann said — geographical latitudes above 60 degrees, including the Arctic, where temperature increases from CO2 are the greatest. 
The researchers' computer models have shown that if done correctly, cirrus thinning could reduce global temperatures by 0.9 degrees F (0.5 degrees C), Lohmann said. But if done incorrectly, the activity could produce cirrus clouds where none existed before, contributing to the very problem it's meant to solve, she added. 
Risky Business
The risk of doing more harm than good is a concern, said Ulrike Niemeier, a climate scientist at the Max Planck Institute for Meteorology in Hamburg, Germany, and her colleague Simone Tilmes, a project scientist at the National Center for Atmospheric Research in Boulder, Colorado. Niemeier and Tilmes published a separate commentary in this week's issue of the journal Science that discusses a geoengineering method called stratospheric aerosol modification (SAM).
SAM involves injecting sulfur aerosols into the stratosphere to increase the reflectivity of Earth's atmosphere. Computer models have shown that SAM could reduce the amount of sunlight that reaches the planet's surface. The effect would resemble that of ash clouds that linger after volcanic eruptions, which have been shown to lower global temperatures, the researchers wrote.
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