Deep Mystery: Are the Seas Warming or Cooling?
by Patrick J. Kiger
Oct. 14, 2014 – Sometimes, the science involving climate change can get a bit confusing, because scientists are still trying to figure out the intricacies of the process of how the planet is warming. 
Case in point: On the same day, Oct. 5, the journal Nature Climate Change published 2 articles that are likely to confuse non-scientists and possibly compel other researchers to adjust their calculations.
One study, authored by Paul Durack, a researcher with the federal government's Lawrence Livermore National Laboratory and colleagues, shows that from the 1970s through the mid-2000s, the rise in temperature in the upper oceans was bigger than scientists previously had calculated, by as much as 25%.   
In contrast, another study by scientists at NASA's Jet Propulsion Laboratory in Pasadena, Ca., reports no measurable increase in temperatures in the deep portion of the oceans between 2005 and 2013.  It seems to suggest that previous studies have overestimated warming in the ocean depths.
"There probably is some warming in the deep ocean," explained one of the study's co-authors, JPL researcher Josh Willis.  "But it's small enough that it's not contributing to sea level rise."
The two Nature Climate Change articles themselves aren't in conflict with each other.  In fact, one researcher -- JPL's Felix Landerer -- actually is listed as a co-author of both.  Durack, the lead author of the upper-ocean study, explains that it suggests that the planet has higher climate sensitivity -- that is, that it reacts more to the buildup of CO2 -- than previous work had indicated.
If the Earth has been storing more heat than we thought, then climate estimates based upon the total energy of the system would need to be revised upward," he said.  That, in turn, could affect scientists' calculations of how climate change will progress.
The JPL scientists' study that shows no deep-ocean warming could complicate things in a different way.  One of the questions that's bedeviled climate science is why atmospheric temperatures have barely risen in the 21st century, compared to the previous one, even though greenhouse gases have continued to accumulate in the atmosphere.
Though there are multiple hypotheses, one idea that's recently gained credence is that the so-called "missing heat" is being stored in the ocean depths.
For example, a study by Kevin Trenberth of the National Center for Atmospheric Research and colleagues, published in Geophysical Research Letters in 2013, concluded that about 30% of the total warming experienced by the oceans has gone on at depths below 2,300 feet (700 meters). 
More recently, another study published in the Aug. 22 edition of Science concluded that the slowdown in atmospheric temperature had been caused primarily by heat being transported into the deep Atlantic and Southern oceans, due to a naturally-occurring, cyclic speedup of ocean current that started in 2000, and could last for 30 years.
The authors used historical data to identify a similar cycle that lasted from 1945 to 1975, another period when atmospheric temperatures similarly stalled.  That explanation suggests that rapid atmospheric warming will return around 2030.  
Over the next 200 years, the ocean is expected to rise 10 feet, putting many major cities worldwide underwater.
At least to an ordinary non-scientist, the JPL study, which found no measurable deep ocean warming, would seem to trash the idea that the missing heat is being stored in the deep ocean.
Or maybe not.  One of the authors of the Science study, University of Washington scientist Ka-Kit Tung, insisted in an email that there actually isn't necessarily a conflict between his work and what the JPL scientists found.
"I guess the confusion rose from the title of that Nature Climate Change paper, in particular what is meant by 'deep ocean,'" he said.  The JPL scientists, he noted, were looking at the Abyssal ocean, the realm that's 1.25 miles (2,000 meters) to about 4,000 meters.  "The water in the Abyss is 500 to 1,000 years old," he says.  "The warming during the Industrial area probably has not had time to get so deep."
Tung explained that he and co-author Xianyao Chen concluded that the heat was being pulled down to about 4,900 feet (1,500 meters), just short of a mile.  That's deep down, but slightly above the area that the JPL scientists studied.
Confusing?  Sure.  But if it's any consolation, JPL's Willis said that none of this casts any doubt about climate change itself.  "We're not questioning the basic idea of human-caused climate change," he said.  "That's definitely real and happening.  We're trying to understand the nitty-gritty deals, such as how fast is the Earth taking on extra heat, and where does it go once it gets here."
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