Altering Clouds to Fight Climate Change
by James Temple
January 6, 2013 - One afternoon last fall, Armand Neukermans, a tall engineer with a sweep of silver bangs, flipped on a noisy pump in the back corner of a Sunnyvale lab.  Within moments, a fine mist emerged from a tiny nozzle, a haze of salt water under high pressure and heat.
It didn't look like much.  But this seemingly simple vapor carries a lot of hope - and inspires a lot of fear.  If Neukermans' team of researchers can fine-tune the mechanism to spray just the right size and quantity of salt particles into the sky, scientists might be able to make coastal clouds more reflective.  The hope is that by doing so, humankind could send more heat and light back into space, wielding clouds as shields against climate change.
The fear, at least the one cited most often, is that altering the atmosphere this way could also unleash dangerous side effects.  "Ten years ago, people would have said this is totally wacky," Neukermans said.  "But it could give us some time if global warming really becomes catastrophic."
It's now beyond debate that the globe is getting hotter.  The ice caps are melting, sea levels are rising, and extreme weather events like droughts, floods and hurricanes are increasing.  Even if public policymakers manage to significantly curtail future fossil-fuel emissions - the carbon dioxide and other greenhouse gases that the vast majority of climate scientists blame for climate change - the hundreds of gigatons we've already pumped into the atmosphere have probably locked in a series of life-altering consequences.
Neukermans and his colleagues are among an unofficial cadre of Bay Area scientists, technologists, designers and engineers who have begun the hard work of preparing for a warmer world.  They're exploring unconventional concepts that might help us live with the consequences - or prevent them from spinning out of control.  It's not clear yet if any will work, or find the support to move off the drawing board.  All are sure to be costly and controversial.  But much is at stake.  Rising temperatures and sea levels threaten the region's homes, habitat, industries and infrastructure.
Balancing Risk, Reward
The concept of "cloud brightening" dates back 22 years, when British physicist John Latham first proposed it in a little-noticed paper in the journal Nature.  But as the threat of global warming rises, it and other "geo-engineering" strategies have shifted from the scientific fringes into mainstream debate.  Geo-engineering is a broad category for techniques that could remove greenhouse gases from the atmosphere or reflect away more heat, including things as innocuous as painting roofs white and as controversial as spraying sulfate particles into the stratosphere.
The basic idea behind cloud brightening is to equip ships with mechanisms like the ones Neukermans' team is designing and aim them at the relatively low-lying clouds that hug the western coasts of continents.  It would probably require hundreds - if not thousands - of vessels.
Few are eager to tweak a system as complicated, sensitive and interconnected as the climate.  But many scientists worry that nations simply won't cut fossil-fuel emissions enough to prevent rising temperatures from unleashing humanitarian and ecological calamities.  "If we have to intervene, we should be doing the research now, because these ideas are extremely complicated and extremely risky," said Jane Long, a former associate director at Lawrence Livermore National Laboratory.  "I hope we never have to do it, but I think it's irresponsible not to understand as much as we possibly can in case we need it."  Critics, however, argue that scientists are talking about tinkering with a system they don't fully understand.  Altering the clouds could affect rainfall patterns, with potentially devastating consequences, they say.
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