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Major Step in Improving Forecasts of Weather Extremes Such as
Floods and Droughts
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ScienceDaily (June 5, 2011) — Moisture and heat
fluctuations from the land surface to the atmosphere
form a critical nexus between surface hydrology and
atmospheric processes, especially those relevant to
rainfall. While current theory has suggested that soil
moisture has had a positive impact on precipitation,
there have been very few large-scale observations of
this. A team of researchers from Columbia
Engineering, Geophysical Fluid Dynamics
Laboratory, and Rutgers University has now
demonstrated that evaporation from the land surface
is able to modify summertime rainfall east of the
Mississippi and in the monsoonal region in the
southern U.S. and Mexico. One of their main findings
is that evaporation from the land is, however, only
able to modify the frequency of summertime rainfall,
not its quantity.
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The researchers used data from the National Centers for
Environmental Prediction (NCEP) to quantify the impacts of
continental evaporation on the frequency and intensity of
summertime rainfall over North America. They discovered that
higher evaporation increases the probability of afternoon rainfall
east of the Mississippi and in Mexico, while it has no influence
on rainfall over the Western U.S. The difference is due to the
humidity present in the atmosphere. The atmosphere over the
western regions is so dry that no matter what the input of
moisture via evaporation is from the surface, an added source
of moisture will not trigger any rain since it will instantaneously
dissipate into the atmosphere. The atmosphere over the
eastern regions is sufficiently wet so that the added moisture
from the surface evaporation will make it rain.

Land Use Change Influences Continental Water
Cycle (June 28, 2011) — Forests, and tropical
forests in particular, play an important role in the
global water cycle. Scientists have recently shown
that evaporation from the Amazon forest is for more
than 50% responsible ... > read more
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Researchers have found that evaporation from the
land surface is able to modify summertime rainfall
east of the Mississippi and in the monsoonal region
in the southern U.S. and Mexico. (Credit: ©
Demydenk o Myk hailo / Fotolia)
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"This is a major shift in our
understanding of the coupling
between the land surface and the
atmosphere, and fundamental for our
understanding of the prolongation of
hydrological extremes like floods and
droughts," said Pierre Gentine,
Assistant Professor of Applied
Mathematics at The Fu Foundation
School for Engineering and Applied
Science at Columbia University, and
co-author of the paper "Probability of
Afternoon Precipitation in eastern
United States and Mexico Enhanced
by High Evaporation," published
online June 5 in the journal Nature
Geoscience. The other co-authors
are Kirsten Findell (Geophysical
Fluid Dynamics Laboratory),
Benjamin Lintner (Rutgers
University), and Christopher Kerr
(Geophysical Fluid Dynamics
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Extreme 2010 Russian Fires and
Pakistan Floods Linked
Meteorologically, Study Suggests
(Sep. 1, 2011) — Two of the most destructive
natural disasters of 2010 were closely linked by a
single meteorological event, even though they
occurred 1,500 miles (2,414 km) apart and were of
completely different ... > read more

C am e .com

Breaking News

... from

Weight-loss surgery
cut blood sugar more
than drugs
"Titanic" director
makes first solo dive
to Earth's deepest
point
Debris prompts
space station crew
to seek shelter
Ariane rocket heads
for International
Space Station
Paul Allen gives
$300 million to
expand brain
research
more science news

In Other News ...
UK asks China to
investigate death in
ousted Bo's city
1/3

3/27/12

Majo

ep in imp o ing fo eca

of

the surface will trigger more rain so it becomes even moister,
and this sets up a vicious cycle for floods and droughts. Nature
-- i.e. the land surface and the vegetation -- cannot control the
rainfall process in the west but it can in the east and in the
south. This is really important in our understanding of the
persistence of floods and droughts."
Consequently, once a flood or a drought is triggered by largescale processes, such as sea surface temperature anomalies,
the flood/drought conditions are most likely to persist in the
eastern and southern U.S. But in the West, the duration and
frequency of floods/droughts are controlled only by oceanic
processes: the surface cannot modify the rainfall process.
Whether the soil is dry or wet doesn't change subsequent
rainfalls: consequently the surface will not help hydrological
extremes persist (e.g. floods/droughts).
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Water Table Depth Tied To
Droughts (Oct. 1, 2008) — Recent
modeling results show that the depth
of the water table, which results from
lateral water flow at the surface and subsurface,
determines the relative susceptibility of regions to
changes in ... > read more
New Data Reveals How Storms Are
Triggered in the Sahel (June 27, 2011)
— In the Sahel, the frequency of storms
increases when soil moisture varies over a
few kilometers. Such contrasts cause air
circulation between dry and humid areas,
contributing to the development of ... > read more

Gentine is developing a theoretical framework to understand
the precipitation and cloud formation over land and says this
should be an important breakthrough in our understanding of
how soil moisture and vegetation controls cloud formation and
the precipitation process. "I find this work fascinating because
it's a great blend of theoretical research -- understanding how
nature works -- and practical applications that affect our world - like flood/drought/water management. My lab is right outside:
observing clouds and precipitation!"

Climate Change: When It Rains It
Really Pours (Aug. 8, 2008) — Climate
models have long predicted that global
warming will increase the intensity of
"extreme" precipitation events. A new study
provides the first observational evidence to confirm
the link between ... > read more

The study was funded by the National Science Foundation
(NSF).

Flood Barriers — FloodBreak automatic
floodgates need no people, no power!
www.floodbreak.com

Share this story on Facebook, T itter, and Google:
Like

35

0

Other social book mark ing and sharing tools:
|

3

Story Source:
The above story is reprinted from materials provided by
Columbia University, via EurekAlert!, a service of AAAS.
Note: Materials may be edited for content and length. For
further information, please contact the source cited above.
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