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Honestly? The Link Between Climate
Change and Hurricanes Is Complicated.

Hurricane Ian shows some symptoms of global warming. But saying anything beyond

that is folly.
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Hurricane lan is one of the most destructive hurricanes ever to hit Florida. A day after
the storm made landfall, hundreds of people have been rescued and, as of this
morning, millions were without power. President Joe Biden has indicated that early
reports suggest “substantial loss of life,” but no firm numbers have been confirmed.
With such a catastrophic storm coming after the string of disasters this summer, some

commentators have tried to link Hurricane Ian to climate change.

But while climate change is clearly fueling some disasters, such as heat waves and
wildfires, it has a more complicated effect on hurricanes. The most recent report from
the Intergovernmental Panel on Climate Change, the United Nations—led panel of
hundreds of climate scientists from around the world, has said that it’s an “established
fact” that industrial carbon pollution has led to an increase in “frequency” or
“intensity” of extreme weather. But the report uses more circumspect language such as
“likely” to talk about tropical cyclones. (Tropical cyclones are only called hurricanes

when they’re above a certain wind speed and in the Atlantic or North Pacific Ocean.)
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Climate change is changing hurricanes in a few ways. “First of all, you can have more

intense hurricanes in a warmer climate. That finding goes back well over 30 years

now,” Kerry Emanuel, an MIT meteorologist and an expert on how climate change
affects hurricanes, told me. “For that reason we expect to see more of the highest-

category storms—the Cat 3s, Cat 4s, Cat 5s, more of the lan-style storms.”

Read: How Hurricane Irma is sucking Florida’s beaches dry

In effect, climate change raises the speed limit on storms, he said, allowing hurricanes
to attain a higher wind speed than they would otherwise. Why does this happen? It
arises from the brute-force physics of a hurricane colliding with the inescapable
presence of greenhouse gases. “A hurricane is a heat engine,” Emanuel told me,
turning heat from the ocean into wind energy. This transformation happens because
as water evaporates from the sea surface, it transfers heat from the ocean to the
atmosphere, essentially speeding the storm. (The underlying phenomenon here is also

why “if you're wet, you feel cold, all else being equal,” Emanuel said.)

So how does the ocean get hot in the first place? There is really only one way for heat
to enter the ocean and only two ways for it to leave, he said. Heat always arrives in the
ocean as sunlight; it always leaves as infrared radiation, which is emitted back into
space, or as evaporation from the sea surface. But carbon dioxide and other climate
pollutants prevent infrared radiation from escaping the ocean—that’s the “greenhouse
effect” that gives greenhouse gases their name. Because heat has nowhere else to go,
the rate of sea-surface evaporation has to speed up, which means more heat energy can

pass into the storm.

In other words, climate change “creates the conditions for water to evaporate faster,”
Emanuel said, which means more heat can enter a given storm—and it can get

windier.

Second, researchers agree that hurricanes can now strengthen far faster than they could

in the old climate. The number of tropical cyclones that have undergone “rapid
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intensification”—a term of art meaning a storm’s top wind speed has increased by at

least 35 miles per hour over a 24-hour period—has “likely” risen over the past 40
years, the [PCC has found.

“The forecaster’s nightmare is going to bed with a tropical storm in the Gulf of
Mexico and waking up to a Cat 4 bearing down on a city” that has no time to
evacuate, he told me. Even when meteorologists can safely predict that a storm will

rapidly intensify, they can struggle to communicate its risks to the public.

Hurricane lan looks like a textbook case of rapid intensification: On Monday
morning, its top wind speeds were 75 miles per hour, barely qualifying the storm as a
hurricane; just 48 hours later, its winds howled at up to 155 miles per hour—just shy

of Category 5 status—as it made landfall in Cayo Costa, Florida. Indeed, people may

feel like every hurricane to hit the United States recently has undergone a similar
metamorphosis. Last year, Hurricane Ida made landfall in Louisiana as a powerful
Category 4 storm only 74 hours after it became a tropical depression; the storm
formed and came ashore faster than New Orleans could evacuate. In 2018, Hurricane

Michael rapidly exploded into Category 4 status before it walloped the Florida

Panhandle; a year earlier, Hurricanes Harvey and Irma also experienced rapid

intensification before they made landfall.

Finally, climate change is making hurricanes rainier, Emanuel said. That’s actually true
of most storms, tropical or not, but it’s especially important for hurricanes, because
rain from a given hurricane can combine with other impacts to increase a storm’s

overall danger.

Read: Did climate change intensify Hurricane Harvey?

“If you have a more intense storm and an elevated sea level, you're going to be more
susceptible to surge flooding,” when the storm pushes the ocean ashore, he told me.

Then, surge flooding and “freshwater flooding” from all that extra rain “can gang up,”
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he said, creating a brackish flooding disaster. “It looks like that’s what happened in

Fort Myers,” which has seen some of the worst damage, he told me.

So that’s what scientists do know about climate change and hurricanes. But much
remains unclear or unknown about how the two interact. There’s essentially no
agreement on what a warming climate will do to smaller hurricanes in the Category 1
or 2 range, Emanuel said. Historically, these less intense storms form far more often
than major storms, and they dominate the raw numbers of hurricanes that form each
year (although major hurricanes still cause by far the most damage). But “we just don’t

know if the number of those smaller storms will be more or fewer or stay the same.”

Climatologists also dont know what will happen to the diameter of hurricanes. The
size of hurricanes is an overlooked but important aspect of a storm’s danger, Emanuel
said. For instance, Hurricane Ian made landfall in almost the same place that

Hurricane Charley did in 2004, but Ian is a much wider—and thus a much more

destructive—storm. Charley, in fact, could almost fit entirely within lan’s eye.

Idealized computer models show that climate change will likely make these monster
storms more common, Emanuel said, but so far “nobody wants to carry that over to

the real world,” which is far more complex than a simulation.

So what can we say about climate change’s effect on lan? Stepping back, it seems safe
to say that it showed some symptoms of climate change. It rapidly intensified. It
dumped huge amounts of rain. You could even argue that it showed evidence of that

“higher speed limit.” But asking questions beyond that is folly, Emanuel said.

“I don’t like the question ‘How did climate change affect this storm?”” he told me. “If
you had a grandparent who died of lung cancer and who smoked two packs a day, you
wouldn’t ask, ‘How much did smoking contribute to his lung cancer?” Because
sometimes people get lung cancer without smoking at all. You just can’t answer that

question.”
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Robinson Meyer is a former staff writer at 7he Atlantic and the former author of the

newsletter The Weekly Planet.

n Facebook ’ Twitter a Email

MOST POPULAR

The Wrath of Goodreads

HELEN LEWIS

Moralism Is Ruining Cultural Criticism

ADAM KOTSKO

America Already Has an Al Underclass

MATTEO WONG

The 2024 Election Could Be the End of the Cases Against Donald
Trump

PAUL ROSENZWEIG

“The Country’s Already Been Destroyed’

DANIEL GORDIS

The American Evangelical Church Is in Crisis. There’'s Only One
Way Out.

https://www.theatlantic.com/science/archive/2022/09/climate-change-impact-hurricane-ian/671604/ 6/8


https://www.theatlantic.com/ideas/archive/2023/07/goodreads-review-bombing-amazon-moderation/674811/
https://www.theatlantic.com/author/helen-lewis/
https://www.theatlantic.com/ideas/archive/2023/07/oppenheimer-movie-moralizing-reviews-social-media/674823/
https://www.theatlantic.com/author/adam-kotsko/
https://www.theatlantic.com/technology/archive/2023/07/ai-chatbot-human-evaluator-feedback/674805/
https://www.theatlantic.com/author/matteo-wong/
https://www.theatlantic.com/ideas/archive/2023/07/trump-2024-election-candidacy-criminal-appeal/674827/
https://www.theatlantic.com/author/paul-rosenzweig/
https://www.theatlantic.com/ideas/archive/2023/07/-israel-netanyahu-political-crisis-supreme-court/674829/
https://www.theatlantic.com/author/daniel-gordis/
https://www.theatlantic.com/ideas/archive/2023/07/christian-evangelical-church-division-politics/674810/
https://www.theatlantic.com/author/russell-moore/
https://www.theatlantic.com/author/robinson-meyer/
https://www.theatlantic.com/newsletters/sign-up/weekly-planet/
https://www.facebook.com/yayitsrob
https://twitter.com/robinsonmeyer
mailto:rob@theatlantic.com
https://www.theatlantic.com/ideas/archive/2023/07/goodreads-review-bombing-amazon-moderation/674811/
https://www.theatlantic.com/ideas/archive/2023/07/oppenheimer-movie-moralizing-reviews-social-media/674823/
https://www.theatlantic.com/technology/archive/2023/07/ai-chatbot-human-evaluator-feedback/674805/
https://www.theatlantic.com/ideas/archive/2023/07/trump-2024-election-candidacy-criminal-appeal/674827/
https://www.theatlantic.com/ideas/archive/2023/07/-israel-netanyahu-political-crisis-supreme-court/674829/
https://www.theatlantic.com/ideas/archive/2023/07/christian-evangelical-church-division-politics/674810/

7/26/23,10:35 PM Honestly? The Link Between Climate Change and Hurricanes Is Complicated - The Atlantic
RUSSELL MOORE

UFOs Are Officially Mainstream

MARINA KOREN

American Girlhood Culture Is Really Strange

MEGHAN O’ROURKE

The Dictator Myth That Refuses to Die

BRIAN KLAAS

Why Elon Killed the Bird

CHARLIE WARZEL

Make your inbox more interesting.

Each weekday evening, get an overview of the day’s biggest news, along with fascinating ideas, images,

and people. See more newsletters

Enter your email u D

Ideas that matter.

Subscribe and support over 160 years of independent journalism.

https://www.theatlantic.com/science/archive/2022/09/climate-change-impact-hurricane-ian/671604/ 7/8


https://www.theatlantic.com/author/russell-moore/
https://www.theatlantic.com/science/archive/2023/07/ufo-fever-congress-hearing-aliens/674835/
https://www.theatlantic.com/author/marina-koren/
https://www.theatlantic.com/ideas/archive/2023/07/barbie-movie-review-girlhood-greta-gerwig/674821/
https://www.theatlantic.com/author/meghan-orourke/
https://www.theatlantic.com/international/archive/2023/07/authoritarianism-dictatorship-effectiveness-china/674820/
https://www.theatlantic.com/author/brian-klaas/
https://www.theatlantic.com/technology/archive/2023/07/twitter-musk-x-rebrand/674818/
https://www.theatlantic.com/author/charlie-warzel/
https://accounts.theatlantic.com/products/?source=footer-beta
https://www.theatlantic.com/science/archive/2023/07/ufo-fever-congress-hearing-aliens/674835/
https://www.theatlantic.com/ideas/archive/2023/07/barbie-movie-review-girlhood-greta-gerwig/674821/
https://www.theatlantic.com/international/archive/2023/07/authoritarianism-dictatorship-effectiveness-china/674820/
https://www.theatlantic.com/technology/archive/2023/07/twitter-musk-x-rebrand/674818/
https://www.theatlantic.com/follow-the-atlantic/

7/26/23,10:35 PM Honestly? The Link Between Climate Change and Hurricanes Is Complicated - The Atlantic

ABOUT

CONTACT

PODCASTS

SUBSCRIPTION

FOLLOW

Privacy Policy Do Not Sell Or Share My Personal Information  Advertising Guidelines  Terms & Conditions  Terms of Sale
Responsible Disclosure  Site Map
TheAtlantic.com Copyright (c) 2023 by The Atlantic Monthly Group. All Rights Reserved.
This site is protected by reCAPTCHA and the Google Privacy Policy and Terms of Service apply

https://www.theatlantic.com/science/archive/2022/09/climate-change-impact-hurricane-ian/671604/ 8/8


https://www.theatlantic.com/privacy-policy/
https://www.theatlantic.com/do-not-sell-my-personal-information/
https://www.theatlantic.com/advertising-guidelines/
https://www.theatlantic.com/terms-and-conditions/
https://www.theatlantic.com/terms-of-sale/
https://www.theatlantic.com/responsible-disclosure-policy/
https://www.theatlantic.com/site-map/
https://policies.google.com/privacy
https://policies.google.com/terms

