Geo-Engineering Will Not Save Ocean Life from Centuries of Acidification
by Phil McKenna
Aug. 5, 2015 – Waiting to tackle ocean acidification caused by climate change, through yet-to-be developed geo-engineering schemes, will be too little too late to prevent mass extinction of ocean life, a new study concludes.
Cutting carbon emissions is the only way for oceans to recover from the devastating effects of climate change, according to the new research published in Nature Climate Change.  While using deliberate, large-scale manipulation of earth processes to combat global warming has its proponents, intervening in the climate through potentially dangerous geo-engineering technologies is unproven.  Even if CO2 could be removed from the atmosphere, ocean acidification already spurred by CO2 will persist for centuries.  This could cause mass extinctions of marine species, researchers concluded.
"Once the ocean is severely affected by high carbon dioxide, it is virtually impossible to undo these alterations on a human-generation timescale," said Sabine Mathesius of the Potsdam Institute for Climate Impact Research in Potsdam, Germany.
Mathesius and colleagues used computer modeling to simulate the effects of CO2 removal on ocean acidification, under a high emissions, business-as-usual scenario.  Acidification occurs when CO2 is absorbed by seawater and reacts by producing acid.  Increased ocean acidity harms a wide range of organisms, including coral, mussels, clams, sea urchins, barnacles and microscopic plankton that use calcium carbonate, a mineral that dissolves with increased ocean acidity, to build their shells and other structures.
Damage to coral reefs is one well-known example of the effects of increased ocean acidity, but such acidification affects all organisms that rely on calcium carbonate - including coccolithophores, phytoplankton found in large numbers throughout the ocean.  "They are really at the base of a lot of food chains," said Steven Davis, an earth systems scientist at the University of California, Irvine.  "If oceans are acidified, those things are going to suffer and it could destabilize whole webs of the food chain."
The group looked at the effect of removing CO2 from the atmosphere at 2 rates.  The 1st rate, 5 gigatons of carbon per year, equals half of today’s annual carbon emissions.  They then modeled a more aggressive rate of 25 gigatons of carbon per year, or 2.5 times current annual emissions.
Even the higher removal rate, which the authors describe as "probably infeasible," would be unable to return the oceans to preindustrial conditions by 2700, which was the end of the simulation period, given business-as-usual emissions.
The study also looked at whether a high CO2 emission rate, followed by intensive carbon removal, would have the same effect on the oceans as a continuously low rate of carbon emissions achieved through immediate reductions.  The simulations showed near-surface ocean waters would respond quickly to a geo-engineered removal of CO2 from the atmosphere, but the deep ocean would take several centuries or more to approach the pH levels of a continuous low-emissions scenario.  That is, low emissions now and soon do much better at tempering rising ocean acidity.
"There really is no replacement for drastically cutting our emissions now," said Davis.  "Swallowing a spider to catch a fly won’t work."
Davis said he doubted whether removing CO2 from the atmosphere on such a large scale is even achievable.  One controversial technique to pull carbon from the atmosphere is to grow biomass—crops, plant or tree matter, which suck up CO2 as they grow—burn it to generate electricity, and then capture and bury all of its CO2 emissions deep underground.  The Intergovernmental Panel on Climate Change has endorsed the carbon-sucking technique given the urgent need to shrink the earth’s carbon footprint, with a caveat that considerable scientific uncertainty remains about its risks and costs.
To remove large amount of carbon from the atmosphere, it would likely take industrial methods that use chemicals to capture CO2 directly from the air.  That approach is currently being tested in small scale pilots by companies like Carbon Engineering and Global Thermostat.  But the cost would be prohibitively expensive, Davis said.  "We are talking about vastly larger dollars than anyone has suggested it would cost to switch over to renewables today," Davis said.  "You are getting towards the GDP of large economies."
Graciela Chichilnisky, an economist at Columbia University and the chief executive of Global Thermostat, said her company is developing a CO2 removal system that will significantly reduce costs, by harnessing waste heat from coal-fired power plants to power their operations.
Chichilnisky said atmospheric removal of CO2 must be developed, along with energy like solar power and other renewables.  She cited a 2013 report by the Intergovernmental Panel on Climate Change, which states "a large fraction of anthropogenic climate change resulting from CO2 emissions is irreversible on a multi-century to millennial time scale, except in the case of a large net removal of CO2 from the atmosphere over a sustained period."
"You need to do [CO2 removal and develop low-emissions energy] but the one you need to do right now is the removal of carbon dioxide in massive quantities from the air," Chichilnisky said.
Some, however, fear that even talk of the potential to remove CO2 from the atmosphere at a later date will make countries more likely to put off emissions reductions.  The resulting increase in ocean acidification from such a delay could cause irreversible catastrophic changes, Davis said.
A 2008 study published in the Annals of the New York Academy of Sciences notes that “past mass extinction events have been linked to ocean acidification, and the current rate of change in seawater chemistry is unprecedented.”
Davis says if emissions continue at current levels, the effect it will have on oceans could spread beyond the marine environment.
"The oceans are this real buffer to the earth’s systems," Davis said.  "We are forcing it, slowly but surely, and the problem is once we get it moving in a direction, it is really hard to reverse that."
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