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A warming world will further intensify extreme precipitation events,
research shows

April 8, 2013

National Oceanic and Atmospheric Administration

As the globe warms from rising atmospheric concentrations of greenhouse gases,
more moisture in a warmer atmosphere will make the most extreme precipitation
events more intense, new research shows.
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FULL STORY

According to a newly-published NOAA-led study in Geophysical Research
Letters, as the globe warms from rising atmospheric concentrations of green-
house gases, more moisture in a warmer atmosphere will make the most ex-
treme precipitation events more intense.

The study, conducted by a team of researchers from the North Carolina State University's
Cooperative Institute for Climate and Satellites-North Carolina (CICS-NC), NOAA's National Climatic
Data Center (NCDC), the Desert Research Institute, University of Wisconsin-Madison, and ERT,
Inc., reports that the extra moisture due to a warmer atmosphere dominates all other factors and
leads to notable increases in the most intense precipitation rates.

The study also shows a 20-30 percent expected increase in the maximum precipitation possible
over large portions of the Northern Hemisphere by the end of the 21st century if greenhouse gases
continue to rise at a high emissions rate.
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"We have high confidence that the most extreme rainfalls will become even more intense, as it is vir-
tually certain that the atmosphere will provide more water to fuel these events," said Kenneth
Kunkel, Ph.D., senior research professor at CICS-NC and lead author of the paper.

The paper looked at three factors that go into the maximum precipitation value possible in any given
location: moisture in the atmosphere, upward motion of air in the atmosphere, and horizontal winds.
The team examined climate model data to understand how a continued course of high greenhouse
gas emissions would influence the potential maximum precipitation. While greenhouse gas in-
creases did not substantially change the maximum upward motion of the atmosphere or horizontal
winds, the models did show a 20-30 percent increase in maximum moisture in the atmosphere,
which led to a corresponding increase in the maximum precipitation value.

The findings of this report could inform "design values," or precipitation amounts, used by water re-
source managers, insurance and building sectors in modeling the risk due to catastrophic precipita-
tion amounts. Engineers use design values to determine the design of water impoundments and
runoff control structures, such as dams, culverts, and detention ponds.

"Our next challenge is to translate this research into local and regional new design values that can
be used for identifying risks and mitigating potential disasters. Findings of this study, and others like
it, could lead to new information for engineers and developers that will save lives and major infra-
structure investments," said Thomas R. Karl, L.H.D., director of NOAA's NCDC in Asheville, N.C.,
and co-author on the paper.

RELATED TOPICS

Earth & Climate

 Water

 Global Warming

 Environmental Issues

 Weather

 Atmosphere

 Climate

 Pollution

 Air Quality

RELATED TERMS

 Greenhouse effect

 Greenhouse gas

 Global warming

 Ice core

 Earth's atmosphere

 Atmospheric chemistry

 Planetary boundary layer

 Climate

http://www.noaanews.noaa.gov/stories2013/20130403_ncdcextremeprecipitationstudy.html
http://www.noaa.gov/
https://www.sciencedaily.com/news/earth_climate/
https://www.sciencedaily.com/news/earth_climate/water/
https://www.sciencedaily.com/news/earth_climate/global_warming/
https://www.sciencedaily.com/news/earth_climate/environmental_issues/
https://www.sciencedaily.com/news/earth_climate/weather/
https://www.sciencedaily.com/news/earth_climate/atmosphere/
https://www.sciencedaily.com/news/earth_climate/climate/
https://www.sciencedaily.com/news/earth_climate/pollution/
https://www.sciencedaily.com/news/earth_climate/air_quality/
https://www.sciencedaily.com/terms/greenhouse_effect.htm
https://www.sciencedaily.com/terms/greenhouse_gas.htm
https://www.sciencedaily.com/terms/global_warming.htm
https://www.sciencedaily.com/terms/ice_core.htm
https://www.sciencedaily.com/terms/earth's_atmosphere.htm
https://www.sciencedaily.com/terms/atmospheric_chemistry.htm
https://www.sciencedaily.com/terms/planetary_boundary_layer.htm
https://www.sciencedaily.com/terms/climate.htm


Cite This Page:

National Oceanic and Atmospheric Administration. "A warming world will further intensify extreme
precipitation events, research shows." ScienceDaily. ScienceDaily, 8 April 2013.
<www.sciencedaily.com/releases/2013/04/130408190938.htm>.

Explore More from ScienceDaily

Journal Reference:

1. Kenneth E. Kunkel, Thomas R. Karl, David R. Easterling, Kelly Redmond, John Young, Xungang
Yin, Paula Hennon. Probable maximum precipitation (PMP) and climate change.
Geophysical Research Letters, 2013; DOI: 10.1002/grl.50334

RELATED STORIES

Scientists Link the Changing Azores High and the Drying Iberian Region to Anthropogenic
Climate Change
July 5, 2022 — Projected changes in wintertime precipitation make agriculture in the Iberian region
some of the most vulnerable in Europe, according to a new study that links the changes to increased
anthropogenic ...

'Rivers' in the Sky Likely to Drench East Asia Under Climate Change
Jan. 18, 2022 — Extreme rainfall events associated with atmospheric rivers, narrow bands trans-
porting large amounts of moisture in the atmosphere, are becoming more frequent and severe in
mountainous parts of East ...

Surprising News: Drylands Are Not Getting Drier
Jan. 4, 2021 — A new study shows the importance of long-term soil moisture changes and associ-
ated soil moisture-atmosphere feedbacks in future predictions of water availability in drylands. The
researchers ...

Nitrous Oxide Emissions Pose an Increasing Climate Threat, Study Finds
Oct. 7, 2020 — Rising nitrous oxide emissions are jeopardizing the climate goals of the Paris
Agreement, according to a major new study. The growing use of nitrogen fertilizers in the production
of food worldwide ...

MLA APA Chicago

Breaking this hour

http://dx.doi.org/10.1002/grl.50334
https://www.sciencedaily.com/releases/2022/07/220705103821.htm
https://www.sciencedaily.com/releases/2022/07/220705103821.htm
https://www.sciencedaily.com/releases/2022/01/220118104112.htm
https://www.sciencedaily.com/releases/2021/01/210104110418.htm
https://www.sciencedaily.com/releases/2020/10/201007123131.htm
https://www.sciencedaily.com/breaking/






















Trending Topics this week

Strange & Offbeat  

Quest for Room-Temperature Superconductors

Bigger, Better Tomatoes, Potatoes, Eggplants

Ultra-Hot Nova Erupting Outside Milky Way

Cancer: Aspirin Could Reduce Metastasis

Pain Killer: Non-Addictive Opioid-Alternative

Small and Large Planets: Different Upbringings

Gas Giant Exoplanets Formed Early

Bionic Hand 'Knows' What It's Touching

Lyrebird Reveals Hidden Farming Talent

The Ozone Hole Is Healing Up Well

PLANTS & ANIMALS

Endangered Plants

Botany

Soil Types

EARTH & CLIMATE

Acid Rain

Renewable Energy

Geology

FOSSILS & RUINS

Origin of Life

PLANTS & ANIMALS

Iconic Australian Bird Reveals Hidden Farming Talent

Giant Clone of Seaweed in the Baltic Sea

Quantum Properties in Atom-Thick Semiconductors Offer New Way to Detect Electrical Signals in
Cells

EARTH & CLIMATE

Heat from the Sun Affects Seismic Activity on Earth

https://www.sciencedaily.com/releases/2025/03/250305134937.htm
https://www.sciencedaily.com/releases/2025/03/250305134702.htm
https://www.sciencedaily.com/releases/2025/03/250305134803.htm
https://www.sciencedaily.com/releases/2025/03/250305134822.htm
https://www.sciencedaily.com/releases/2025/03/250305134819.htm
https://www.sciencedaily.com/releases/2025/03/250305164627.htm
https://www.sciencedaily.com/releases/2025/03/250305164544.htm
https://www.sciencedaily.com/releases/2025/03/250305164326.htm
https://www.sciencedaily.com/releases/2025/03/250305135246.htm
https://www.sciencedaily.com/releases/2025/03/250305134800.htm
https://www.sciencedaily.com/news/plants_animals/
https://www.sciencedaily.com/news/plants_animals/endangered_plants/
https://www.sciencedaily.com/news/plants_animals/botany/
https://www.sciencedaily.com/news/plants_animals/soil_types/
https://www.sciencedaily.com/news/earth_climate/
https://www.sciencedaily.com/news/earth_climate/acid_rain/
https://www.sciencedaily.com/news/earth_climate/renewable_energy/
https://www.sciencedaily.com/news/earth_climate/geology/
https://www.sciencedaily.com/news/fossils_ruins/
https://www.sciencedaily.com/news/fossils_ruins/origin_of_life/
https://www.sciencedaily.com/news/strange_offbeat/plants_animals/
https://www.sciencedaily.com/releases/2025/03/250305135246.htm
https://www.sciencedaily.com/releases/2025/03/250304114321.htm
https://www.sciencedaily.com/releases/2025/03/250303191511.htm
https://www.sciencedaily.com/releases/2025/03/250303191511.htm
https://www.sciencedaily.com/news/strange_offbeat/earth_climate/
https://www.sciencedaily.com/releases/2025/03/250304113817.htm


About This Site  |  Staff  |  Contribute  |  Advertise  |  Privacy Policy  |  Editorial Policy  |  Terms of Use

Copyright 1995-2024 ScienceDaily or by other parties, where indicated. All rights controlled by their
respective owners. Content on this website is for information only. It is not intended to provide
medical or other professional advice. Views expressed here do not necessarily reflect those of

ScienceDaily, contributors or partners. Financial support for ScienceDaily comes from
advertisements and referral programs.

Bite-Size Clue May Help Rediscover the Missing Desert Rat-Kangaroo

'Smarts' Count: Evolution of Intelligence

FOSSILS & RUINS

When Birds Lose the Ability to Fly, Their Bodies Change Faster Than Their Feathers

'Fluorescent Phoenix' Discovered With Persistence Rivaling Marie Curie's

Fish Teeth Show How Ease of Innovation Enables Rapid Evolution

Free Subscriptions

Stay informed with ScienceDaily's free email newsletter, updated daily and weekly. Or view our
many newsfeeds in your RSS reader:

  Email Newsletter

  RSS Feeds

Follow Us

Keep up to date with the latest news from ScienceDaily via social networks:

  Facebook

  X / Twitter

Have Feedback?

Tell us what you think of ScienceDaily -- we welcome both positive and negative comments. Have
any problems using the site? Questions?

  Leave Feedback

  Contact Us

https://www.sciencedaily.com/about.htm
https://www.sciencedaily.com/staff.htm
https://www.sciencedaily.com/contribute.htm
https://www.sciencedaily.com/advertise.htm
https://www.sciencedaily.com/privacy.htm
https://www.sciencedaily.com/editorial.htm
https://www.sciencedaily.com/terms.htm
https://www.sciencedaily.com/copyright.htm
https://www.sciencedaily.com/releases/2025/02/250225122338.htm
https://www.sciencedaily.com/releases/2025/02/250225122136.htm
https://www.sciencedaily.com/news/strange_offbeat/fossils_ruins/
https://www.sciencedaily.com/releases/2025/02/250227124850.htm
https://www.sciencedaily.com/releases/2025/02/250226213159.htm
https://www.sciencedaily.com/releases/2025/02/250226125236.htm
https://sciencedaily.substack.com/
https://www.sciencedaily.com/newsfeeds.htm
https://www.facebook.com/sciencedaily
https://twitter.com/sciencedaily
https://www.sciencedaily.com/contact.htm

