Most Extreme Weather Has Climate Change Link
by Lisa Song
June 23, 2015 – In the wake of major hurricanes, floods and heat waves, scientists are quick to say that no single weather event can be attributed to climate change, until careful analysis draws that conclusion.  Now, a new study argues that thinking is backwards, that all extreme weather has a link to climate change.
The default position has been holding science back in connecting weather and climate, concludes the authors of a peer-reviewed paper published Monday in Nature Climate Change.  This "could be a game changer in how these studies are done in [the] future," lead author Kevin Trenberth said in an email.  Trenberth is a senior scientist at the National Center for Atmospheric Research (NCAR), and one of 3 researchers behind the study.
The paper presents a new research technique that grew out of an idea Trenberth first proposed at a conference in 2010.  It also provides scientists examples of how to apply the method.  It challenges the conclusions of a 2014 paper that found no climate influence in the massive floods that swept Boulder, Colorado, in 2013.
Trenberth said his approach is new, and conventional research methods still dominate the field.  Traditionally, researchers begin with a default assumption that the extreme weather event they're examining is not influenced by human-caused climate change.  They then run computer models, or other tests, to see if global warming has increased the intensity or likelihood of that event.
But Trenberth's team says this method can lead to "false negatives" that underestimates the role of climate change.  It's particularly problematic when scientists are studying extreme weather driven by atmospheric circulation—factors such as weather patterns and storm patterns—when it's difficult to separate the influence of climate change from natural variability.
Trenberth's paper instead suggests focusing on thermodynamic changes caused by global warming, such as increased sea surface temperatures, humidity and sea level rise.  Unlike atmospheric circulation patterns, scientists have a much better understanding of how climate change affects thermodynamic shifts, said study co-author John Fasullo, a NCAR project scientist.
According to the study, these warming-fueled changes play an important role in increasing the intensity of storms and the impact of storm surges, creating "a new normal" in the underlying conditions that influence all weather events.
"Because global warming is real and present, it is not a question as to whether it is playing a role, but what that role is," the authors wrote.  "We're not even interested in the question of the cause," Fasullo explained.  "We're trying to understand the influence climate change will have on extreme weather events."
In fact, Fasullo says, even the term "new normal" can be misleading, because it implies that the climate is no longer changing, when in reality the climate won't stabilize until [after] greenhouse gas concentrations in the atmosphere level off.
Trenberth said he expects pushback from scientists who favor the older methods.  But he believes "a sea change is in order with the conservative scientists, and we need to stop proving over and over again that climate change is having effects….  I hope that it leads to more fruitful studies and better communications with the public."
Higher Seas, Higher Temps
The Earth had droughts and hurricanes long before humans, but we're "changing the way these events unfold," Fasullo said.  "So from our point of view, this default assumption of no climate change [influence] is a poor place to start the quantitative analysis.  You wouldn't want to assume nothing is changing."
Kerry Emanuel, a professor of atmospheric science at the Massachusetts Institute of Technology who wasn't involved in study, agreed that a lot of evidence now points to conditions changing because of global warming.  But, he said, many scientists would prefer to stick with the default assumption that extreme weather events are not influenced by climate change until proven otherwise.
"The real crux of the matter is not fooling yourself" into a false sense of confidence, he said.  "Scientists are very guarded about that possibility."
The study gives several examples of how to use the new method.  Supertyphoon Haiyan, which hit the Philippines in November 2013, was driven in large part by the natural variability of sea surface temperatures in the Pacific Ocean.  But the storm surge was made worse by an increase in local sea levels, which were nearly 12 inches higher than they were in 1993.
Another example is the "snowmageddon" storm that hit Washington, D.C., in February 2010.  The intensity of the blizzard—which dropped up to 3 feet of snow in the mid-Atlantic region—was influenced by high sea surface temperatures in the tropical Atlantic (2.7°F above normal), which brought large amounts of moisture into the storm.
In a 3rd example, Trenberth's paper disputed the conclusions of a 2014 study published in the Bulletin of the American Meteorological Society, which found that the 2013 Boulder floods were caused by an extremely rare concurrence of weather patterns that brought a huge amount of moisture over the region—and climate change played no discernible factor in that setup.  But Trenberth's team said the excessive moisture was enabled by unusually high sea surface temperatures off the coast of Mexico.
'Preparing for the Last Disaster'
Emanuel said Trenberth's new approach isn't wrong, but it's open to misinterpretation, because it doesn't consider all aspects of climate change's possible impacts.
For instance, the research method might show that a storm identical to Haiyan would have had a smaller impact if it had hit the Philippines 100 years ago.  That information is useful, but it has to be interpreted correctly in a limited context, Emanuel said.  "It is a very narrowly posed and narrowly answered question."
Further analysis would be required to answer other related questions, such as, what is the probability that Haiyan would have formed at all under the lower sea surface temperatures of the past?  And is it more or less likely to have followed Haiyan's exact same storm track?  Those answers would provide a more complete picture of global warming's impacts, he said.
The study also has implications for disaster planning.  If climate change exerts an even bigger influence on extreme weather than previously thought, then it emphasizes how the U.S. is "woefully underprepared in regards to climate adaptation planning," said Melanie Gall, a University of South Carolina professor who studies disaster risk and emergency management.
"All of our current planning is so retrospective," Gall said.  "We always prepare for the last disaster" instead of looking at future risks and how conditions will change with global warming, she said.
Many of the states that are most vulnerable to extreme weather—including Texas, Louisiana, Mississippi and Florida—are politically conservative, and don't consider climate change on a state level, she said.  "I think what this study shows," she added, "is we need to plan for it, and it needs to be recognized, and not wait until we have the perfect evidence."
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