Today's Science - Raindrops Are Falling . . . Faster and Faster
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About five years ago, a team of atmosphere researchers published a study
reporting that some raindrops were falling fast — in fact, it seemed like they
were falling faster than they should be able to fall, according to theory.
Science is, among other things, a process of confirmation and verification,
and this finding certainly seemed to require verification.
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"Super-terminal” raindrops—raindrops that fall faster than their terminal velocity or theoretical
limit should be—are neither a spurious finding nor a misinterpretation of instrument readings.
They are not even rare: small raindrops exceed their terminal velocity quite commonly.

Now, that verification has arrived, in the form of a new study accepted for
publication by Geophysical Research Letters. The study is the work of
Michael L. Larsen (College of Charleston in Charleston, South Carolina),
Alexander B. Kostinski (Michigan Technological University, Houghton) and
Arthur R. Jameson of RJH Scientific Inc. (based in El Cajon, California).
They report that the paradoxical finding of the earlier study was indeed

http://tsof.infobaselearning.com/main-articles/r/raindrops-are-falling-faster-and-faster.aspx

Page 1 of 6

Hello! | REGISTER/LOGIN

Search Q

Advanced Search

Related Content

Stingin' in the Rain: Mosquito
Survival Skills

Summertime is here, bringing with it swarms of
mosquitoes. Entomologists, like Nathan
Burkett-Cadena of the University of South
Florida in Tampa, know all too...

The Petal Effect Keeps Raindrops on
Roses

If raindrops on roses are among your favorite
things, then you're in luck. Researchers from
China report that the surfaces of rose petals

are perfectly...

Good Vibrations Drive Water up the
Wall

How do you make water droplets travel uphill?
Just give them a good shake, say Philippe
Brunet and colleagues at the University of
Bristol in the United...

Solid Liquid: Wondrous Water
Marbles

In elementary chemistry, students learn that
solids and liquids are two distinct phases, or
states, of matter. The most familiar substance
in the world, water...

L’. Michael L. Larsen: Untangling the
World's Mysteries
Michael Larsen is an assistant professor in the
department of physics and astronomy at the
College of Charleston in South Carolina. He
earned his bachelor's...

10/14/2014



Today's Science - Raindrops Are Falling . . . Faster and Faster Page 2 of 6

correct. So-called super-terminal raindrops — raindrops that fall faster than
their termi ity or theoretical limit should be — are neither a spurious
finding nor a misinterpretation of instrument readings. They are not even
rare: small raindrops exceed their terminal velocity quite commonly. They
are a fact, and of interest not just because they seem contrary to reason;
the size of raindrops and the speed at which they fall and hit the ground can
affect matters ranging from soil erosion to visibility to radar signals.

A Refresher on Terminal Velocity

One of the classic stories in the history of science — important for what it
says about how science should be done, whether or not the story is
precisely accurate historically — is of Galileo dropping two balls, one
heavier than the other, from the Leaning Tower of Pisa. They both hit the
ground at about the same time, showing that they had the same
Aristotle, who argued that more massive things fall faster, in proportion to
their mass. The moral usually drawn is that scientific claims have to be
experimentally tested, not just advanced on the basis of their supposed
intrinsic reasonableness.

Of course, Aristotle probably did have some sort of experience in mind:
watching a leaf flutter slowly to the ground, in contrast to the quick descent
of a rock, perhaps. But Galileo's experiment certainly disposed of the notion
that a more massive object will necessarily fall faster in proportion to its
mass.

Terminal Velocity Refresher
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The modern understanding of how things fall near the surface of the Earth
draws attention to two forces: gravity and wind resistance, or drag. (Drag is

(As you go out into space, Earth's pull will lessen, but for the heights that
raindrops fall from that change is negligible.) But drag is not a constant. The
drag on a falling object will increase as it falls faster — think of walking
slowly through water in a pool versus walking quickly. Since drag is a force
that pushes in the direction opposite to the direction of motion, at some
point the drag will have increased enough so that it exactly balances the
downward-pulling force of gravity. When that happens, the falling object will
no longer accelerate but will continue to fall at the same velocity: this
unchanging speed, where the upward force of drag (from friction with the
air, in the case of a falling object) balances the downward pull of gravity, is
the terminal velocity.

erminal velocity
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A slow motion video shows water droplets falling at terminal velocity.

Drag is a messier force to deal with than gravity. It is usually modeled as
growing in proportion to the square of the velocity — that is, if the velocity
goes from one meter a second to two meters a second, the drag force will
grow by four, since 12 is one, but 22 is four. Also, and very importantly,
different kinds of objects will experience different amounts of drag,

other mediums through which they move.

Back to Raindrops

How do you measure rainfall? Historically, this has been done with impact
distribution and velocity of precipitation.) The idea is that a raindrop will hit a
surface, and the force of the impact can be measured, and that force will
provide a means of gauging how big the impacting drop was — but in
making this calculation it is assumed that the drop is falling at its terminal
velocity. If the drop in fact exceeds that velocity, then the calculation could
be off. The distribution of raindrop size and speed matters in a number of
ways — for example, for the same quantity of rain, big raindrops will have a
different erosion impact than small raindrops.
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The researchers used optical disdrometers to measure the size distribution and velocity of
precipitation. They detected particles by seeing how they obscured light: that is, the particle
would pass between a light source and the detector and block it, at least partially. By keeping
track of how long this obscuring lasted, the detectors could infer how fast the particle was
dropping.

When the 2009 study appeared, there was some thought that the findings
"of 'super-terminal’ raindrops were spurious results of drop breakup
occurring on instrumentation." Earlier suggestions of possible super-terminal
raindrops had been met with the idea that splashing of some kind when the
drops hit the detectors could lead to incorrect measurements. The 2009
study took measurements in calm atmospheric conditions, which would rule
out at least some forms of splashing; however, it still seemed possible that
impact with the detectors could have created raindrop fragments with
various velocities, some of which could get interpreted as super-terminal.

The new study used two distinct types of disdrometers. Both were optical,
meaning that they detected particles by seeing how they obscured light: that
is, the particle would pass between a light source and the detector and
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