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Climate change could put some bend into the Atlantic's hurricanes.

By the end of this century, fewer hurricanes are likely to barrel through the Caribbean Sea into the U.S. Gulf Coast, with the storms instead curving back into the Atlantic Ocean -- and possibly toward an East Coast newly sensitive to hurricanes, according to climate models developed by researchers in Hawaii and Miami.

These previously unreported models are among the first to test an important new variable in the debate on how global warming shapes tropical storms in the future. Scientists expect climate change will increase the intensity of such storms, while either reducing or leaving unchanged their frequency. But little work has gone into how the paths of hurricanes could change.

Long, bitter feuds have erupted over the link between warming and hurricanes' rate and intensity, but in the end neither scientific question resonates as much as as a change in where the storms land, said Angela Colbert, a doctoral student at the University of Miami's Rosenstiel School of Marine and Atmospheric Science.

"Neither is as important as if it's coming to your house or not," she said.

For that reason, Colbert and her adviser, Brian Soden, developed a simple simulation for testing how hurricane paths could change under warming, running it through the paces of averaged results from 17 different climate models. The results of their work will be published soon in the Journal of Climate after first appearing online this week.

Colbert and her team found that, largely thanks to shifts in the wind, by century's end the number of cyclones striking the Caribbean and Gulf Coast would fall by at least a storm per decade, these storms instead bending into the Atlantic Ocean. However, the models could not tell whether these Atlantic-bound storms would strike the East Coast or float harmlessly into the ocean -- harmlessly, that is, for everyone outside of Bermuda.

Their results match a modeling study published in 2010 by Hiroyuki Murakami and Bin Wang, two Hawaii-based researchers who used a powerful Japanese climate model to simulate the Atlantic basin. Like Colbert, they saw storm tracks shift east. But they went a step further, finding that this shift increased influence of tropical storms for Florida and the northeastern United States.

"I feel these results are very robust," Murakami said.

In fact, a slight eastward shift can already be seen in historical records since the late 19th century, compiled by the National Hurricane Center and corrected by Gabriel Vecchi, a co-author of Colbert's paper and researcher at the Geophysical Fluid Dynamics Laboratory of the National Oceanic and Atmospheric Administration. These observations are far from definite but do lend some credence to the models' results, Colbert said.
Even if a few more tropical storms are shunted into the Atlantic Ocean and miss the United States entirely -- one possibility raised by Colbert -- that does not counter the likelihood that warming will goose the damage wrought by hurricanes in the future, however. Storm damage is driven by rare, powerful hurricanes, and the intensity of those storms will only increase, said Kerry Emanuel, a Massachusetts Institute of Technology climate scientist.

"Because they do not consider intensity, and because most damage is caused by the rare, intense events, I think their results are misleading," he said. Five years ago, Emanuel also found an eastward shift in the origin of tropical storms, he added, "but this is not enough to counter the increased incidence of intense storms striking the U.S. East Coast."

Projecting changes in hurricane paths is devilishly difficult -- far harder than global projections of frequency -- and Colbert's team did an excellent job on the study, said Chris Landsea, a science and operations officer at the National Hurricane Center.

"I think it's a real important step forward," Landsea said, while noting that he's not wholly unbiased, since he sits on Colbert's doctoral committee. "We do want to understand how the track of hurricanes will change in the future. ... It is, in my view, groundbreaking."

It's easy to see the crucial importance of hurricane tracks, Landsea added. The last two tropical storm seasons were very active, but many of these cyclones formed close to Africa and then bent north out into the Atlantic Ocean. But, of course, one storm in particular -- Superstorm Sandy -- didn't quite curve enough for the United States.

While the final results from Colbert and Murakami agree, the teams took different paths to their solutions. It's a conflict that hints at the complexity underlying hurricanes.

"The conclusions are similar," Wang said. "The interpretations have some difference."

In the end, it's a bit like the nature-versus-nurture debate.

Hurricanes striking the United States are born over warm, equatorial water, sometimes in the Caribbean and often off the coast of Africa. (In hurricane jargon, it's the genesis point.) Over the past decade, several studies have shown that these genesis points are likely to shift eastward toward Africa, a result echoed by Murakami's study. Indeed, this shift was largely responsible for the storms bending into the Atlantic, he found.

But Atlantic hurricanes are not only shaped by their origin. In addition to the natural northwest drift caused by the Earth's rotation, Atlantic storms are pushed around by large-scale weather patterns, steady trade winds like the subtropical easterlies, blowing east to west. Colbert's study found that it was largely a shift in these winds -- possibly a weakening of the Bermuda high -- that allowed more storms to curve back.

The different methods employed by the studies likely accounts for the discrepancy between them, Colbert said. Which is correct? It's far too early to say; it could be neither. So it goes with climate modeling.

Indeed, before New Orleans residents lift a Sazerac in celebration, there's much more work to be done before these modest results can be put on the same level as the work done on hurricane intensity and frequency. Both teams would like to see other scientists take up the investigative cause.

Certainly, it's an essential question to the many residents of the Atlantic seaboard.

"I hope there will be interest," Colbert said, "because it's a problem that matters."
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