In Warming Oceans, Stronger Currents Releasing Heat in Bigger Storms
by Bob Berwyn
July 12, 2016 – The currents are releasing 20% more heat than 50 years ago.  Japan, China and Korea will warm faster and can expect more storminess, researchers say.
Global warming is intensifying some of the world's most important ocean currents, new research shows, raising the risk of damaging storms along heavily populated coastlines of China and Japan.  The findings are sobering, as China and Taiwan rebound from the devastating effects of super typhoon Nepartak last week.
The western boundary currents, which run along the eastern coasts of South Africa, Asia, Australasia, and South America, carry massive amounts of heat from the tropics poleward.  The recent research, by a group of scientists with the Alfred Wegener Institute Helmholtz Center for Polar and Marine Research in Germany, found they are strengthening, warming and moving poleward.
"They have been getting stronger and warmer since CO2 in the atmosphere has been increasing," said study author Hu Yang.  "This heat must be released to the atmosphere.  The most common way to release the heat is storms."
Yang said storms like Nepartak, which took aim at Taiwan and the Chinese mainland last week, are likely to become more common in coming decades.  Nepartak strengthened as it passed over the Kuriosho Current late last week, generating sustained winds of 160 miles per hour.  The storm weakened slightly before making landfall along the Taiwan coast, where it dropped up to 20 inches of rain in some spots.
"The coastal region of China, the western Pacific, is seeing much more warming than the global average, and it's because of this intensification," Hu said.  "These currents will bring much more heat and precipitation in the future.  China and Japan will suffer more warming than other regions."
The study, published in June in the Journal of Geophysical Research: Oceans, looked at the Kuroshio Current, the Gulf Stream, the Brazil Current, the East Australian Current, and the Agulhas Current.  They are western branches of gyres that circulate around the perimeter of the world's subtropical oceans—clockwise in the northern hemisphere, counterclockwise the southern hemisphere.  They are fast and much warmer than the surrounding ocean.  They have a "broad impact on the weather and climate over the adjacent mainland," including the formation of intense storms, according to the study.  They also play an important role in distributing heat globally.
Previous studies have suggested that the currents — except the Gulf Stream — have all strengthened in recent decades.  By analyzing observational data from satellites and other sources (11 climate databases in all) from 1958 to 2001, along with the latest global-scale climate models, the researchers said they were able to show that long-term global warming is causing the simultaneous intensification and poleward shift of the currents.
The study found the currents are releasing 20% more heat than just 50 years ago.  This is already starting to have a significant impact on weather events along the eastern coasts of South Africa, Asia, Australasia, and South America.  The researchers expect those areas to warm faster and become more stormy than other regions.  In particular, Japan, China and Korea can all expect rapid warming and more storminess, especially in winter, said Gerrit Lohmann, a climate modeler at the Alfred-Wegener-Institute and co-author of the study.
The new findings are linked with other studies showing that global warming is expanding and strengthening semi-stationary subtropical high-pressure systems.  Those are domes of stable, warm and dry air that "largely determine the location of the world's subtropical deserts, the zones of Mediterranean climate, and the tracks of tropical cyclones," the study says.  As those high pressure domes strengthen, so do their clockwise winds that drive the boundary currents.
Michael Alexander, a researcher with NOAA's Physical Sciences Division in Boulder, Colo., said, "Observations indicate that western boundary currents around the world, including the Gulf Stream, are moving poleward (north in the Northern Hemisphere and south in the southern Hemisphere).  "The position and strength of these currents are partly controlled by the surface winds.  So a change in the winds may influence the Gulf Stream," said Alexander, who was not involved in the new study.
Yang said the Gulf Stream is the exception to the findings.  That current is driven more by contrasts in water temperature and density than by wind.  Several separate studies have suggested the Gulf Stream is likely to slow, as Greenland's melting ice sheets pour cold and fresh water into the North Atlantic.
"There are other studies looking at these Western Boundary Currents.  Some researchers tried to put a cable on the ocean floor and tried to detect the volume transport.  In our study, we observed the ocean surface and tried to track changes to these currents by the heat release," he said.
The fact that they found very similar results for nearly all the western boundary currents, across all ocean basins in the northern and southern hemispheres, led the scientists to the conclusion that global warming is the root cause.
"It must be forcing from something that can influence all ocean basins," he said.  "It's amazing to have such a result ... the findings fit so perfectly in all these areas."
The climate scientists said the rapidly changing currents will affect animals and plants in the nearby coastal regions.  Many species will be forced to move to find suitable habitat, but some probably won't be able, said Lohmann.
"In the coastal fishing grounds, the fish won't be able to survive in their previous living environments.  A change of 1 or 2°C will be too much for them," Yang said.
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