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Want climate news in your inbox? Sign up here for Climate Fwd:, our email newsletter.

More records for both wet and dry weather are being set around the globe, often

with disastrous consequences for the people facing such extremes, according to a

study published Wednesday that offered new evidence of climate change’s

impacts in the here and now.

Extreme rainfall, and the extreme lack of it, affects untold numbers of people,

taxing economies, disrupting food production, creating unrest and prompting

migrations. So, factors that push regions of the world to exceptional levels of

flooding and drought can shape the fate of nations.

“Climate change will likely continue to alter the occurrence of record-breaking wet

and dry months in the future,” the study predicts, “with severe consequences for

agricultural production and food security.”

Heavy rainfall events, with severe flooding, are occurring more often in the

central and Eastern United States, Northern Europe and northern Asia. The

number of months with record-high rainfall increased in the central and Eastern

United States by more than 25 percent between 1980 and 2013.
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Intense rainfall from hurricanes and other tropical storms can be ruinously costly.

Munich Re, the reinsurance giant, said that major tropical storms caused $51

billion in losses worldwide this year, well over the long-term annual average of $34

billion. In 2017, Hurricanes Harvey, Irma and Maria together caused hundreds of

millions of dollars of damage in the United States.

Parts of Africa, on the other hand, are experiencing more months with a

pronounced lack of rain. The number of record-setting dry months increased by

nearly 50 percent in sub-Saharan Africa during the study period.

Jascha Lehmann, a scientist at the Potsdam Institute for Climate Impact Research

in Germany and the lead author of the study, compared extreme weather events to

a high roll of a die. “On average, one out of six times you get a six,” he said. “But

by injecting huge amounts of greenhouse gases into the atmosphere, humankind

has loaded the dice. In many regions, we throw sixes much more often with severe

impacts for society and the environment.”

While much climate research relies on complex models to make projections, this

new work interprets already-observed monthly rainfall data from 50,000 weather

stations around the world. “That’s not to say models are not good,” Dr. Lehmann

said in an interview, but his observational data “fits what we expect from physics

and what models also show.”

Climate models have long predicted that because of the greenhouse gases human

activity has pumped into the atmosphere and the warming that results, the

world’s wet regions are likely to grow wetter. Warmer air causes greater

evaporation from oceans and waterways, and warmer air can hold more moisture.

There is also evidence that changes in atmospheric circulation in summer have

caused some weather systems to stall. The combination of such factors can lead to

torrential rains like those that inundated the Houston area during Hurricane

Harvey last year, and Baton Rouge during the floods of 2016.

https://www.munichre.com/topics-online/en/climate-change-and-natural-disasters/natural-disasters/storms/hurricanes-and-typhoons-2018.html
https://www.nytimes.com/2018/01/08/climate/2017-weather-disasters.html?module=inline
https://www.nytimes.com/2018/10/11/climate/hurricane-michael-science.html?module=inline
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Regions that tend to be dry, by contrast, are expected to grow even more parched

as higher temperatures dry the soil and air. “Climate change drives both wet and

dry extremes,” Dr. Lehmann said.

To conduct the study, which appears in the journal Geophysical Research Letters,

Dr. Lehmann’s team searched the databases of an authoritative repository of

rainfall measurement, the Global Precipitation Climatology Center in Germany.

Given natural weather variability, some extreme weather events were to be

expected, so the researchers tried to determine how many events would have

occurred without the influence of global warming.

Boats grounded at Chisi Island in a dried-out area of Lake Chilwa in eastern Malawi.
Amos Gumulira/Agence France-Presse — Getty Images
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The researchers determined that one-third of the record-dry months recorded in

the African regions under study would not have occurred without the influence of

climate change.

The findings dovetail with another report on Monday that detailed the connections

between climate change and recent extreme weather events. That report, which

was published in the Bulletin of the American Meteorological Society, presented 17

peer-reviewed analyses of weather events around the world. The researchers

evaluated heat waves, droughts, flooding and other phenomena and determined,

for example, that marine heat waves off the coast of Australia in 2017 and 2018

would have been “virtually impossible” without climate change.

The report said that climate change made last year’s drought in the northern

Great Plains of the United States and a pounding six-day monsoon in northeast

Bangladesh far more likely. Out of 146 research findings in the series of papers,

only about 30 percent did not find a substantial link between an extreme event and

climate change.

Stephanie C. Herring, a climate scientist with the National Oceanic and

Atmospheric Administration and an author of the report, said that, over the years,

the attribution work has helped to establish the present-day effects of climate

change.

“We’re taking out that factor of ‘climate change might impact us someday,’ ” she

said. “Climate change is impacting us now.”

The message of the studies is “painfully clear,” said Heidi Cullen, a climate

scientist with the Monterey Bay Aquarium Research Institute. “Burning fossil

fuels is making our weather worse right now,” with greater likelihood of deadly

heat waves, wildfires, droughts and floods, she said. “And the more we burn coal,

oil and gas, the worse it will get.”

For more news on climate and the environment, follow @NYTClimate on Twitter.

https://www.ametsoc.org/ams/index.cfm/publications/bulletin-of-the-american-meteorological-society-bams/explaining-extreme-events-from-a-climate-perspective/
https://twitter.com/nytclimate
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Correction: December 17, 2018

An earlier version of this article misstated the findings of a report by Munich Re, a

reinsurance company, on damages caused by tropical storms in 2018. The company

reported that tropical cyclones had caused $51 billion in losses worldwide, not that

the hurricane season caused $51 billion in losses in the United States. Additionally,

the long-term annual average of $34 billion in losses, as calculated by the company,

is for tropical cyclones worldwide, not hurricanes in the United States.

John Schwartz is part of the climate team. Since joining The Times in 2000, he has
covered science, law, technology, the space program and more, and has written for
almost every section. @jswatz •  Facebook

A version of this article appears in print on Dec. 13, 2018, on Page A8 of the New York edition with the headline: More Floods, More
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