NEWS AND NOTES
STUDY REVEALS UNUSUAL
GLACIAL MOVEMENT DURING
CALVING

With melting glaciers contributing a significant amount to rising
global sea levels, scientists are
trying to understand as much as
possible about the physical mechanisms of glacial movement. One
recently discovered phenomenon
is the glacial earthquake—a magnitude-5+ seismic event that can
be detected by instruments across
the world. These glacial events
have been increasing in frequency
in Greenland, and a recent study
published in Science Express reveals new details about the influence that calving has on them.
The findings could enhance the
prediction of future sea level rise.
Researchers distributed a network of wireless GPS sensors
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across the Helheim Glacier in
Greenland, which at 6 kilometers
wide and more than 200 kilometers long is one of the largest
glaciers in southeast Greenland.
The sensors tracked the glacier’s
movement and measured velocity
and displacement of its surface.
Ten large calving events—when
an iceberg breaks off from a glacier
and drops into the water—occurred over the span of about two
months of monitoring, and each
of those events corresponded to a
glacial earthquake. According to
the study, during such occurrences
the violent movement of the icebergs crashing into the water and
pushing away from the front of the
glacier actually forces the glacier
to reverse direction and move
backward for several minutes.
Additionally, the hydrodynamic

ECHOES

It’s solid ice. It could be here until September.”
—MICHAEL DENNEHY, commissioner of the Boston Public Works Department, speaking in July about a pile of snow in that city’s Seaport district
that survived through the spring and early summer. Boston received a
city-record 110.6 inches of snow last winter, necessitating the creation of
11 “snow farms” throughout the city to act as dumping grounds for excess
snow. Over time, the biggest pile became an icy mountain that reached
heights of 75 feet . . . and never completely disappeared, even as winter
faded into spring, and eventually early summer. As the mound melted
slowly, it uncovered a trove of detritus that had been collected by snowplows and deposited into the snowy mass—bicycles, hubcaps, newspaper
boxes, and various other items—creating “its own little ecosystem,”
according to Daniel Nee, supervisor of local highway crews. As the snow
pile persisted, the city encouraged residents to take to Twitter and guess
when they thought the pile would completely melt. It finally slipped away
on July 14. [SOURCE The New York Times]
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pressure drop behind each calving
iceberg forces the earth upward
and causes the glacier to move
downward.
“Imagine that you could go and
just push on the front of the glacier
with your thumb, really hard, so
hard that you could reverse the
direction that the front of the
glacier is moving,” explains study
coauthor Meredith Nettles of the
Lamont-Doherty Earth Observatory, “and then you let it go. And
that backward and then forward
motion is actually recorded in the
GPS data from the front of the
glacier.”
The researchers created a faux
glacier in a laboratory, tipping
a plastic iceberg away from the
glacier and into the water and
measuring the force and pressure
of that motion. The result of this
experiment “matches very closely
what we see with the GPS data and
the seismic data,” notes Nettles.
“That allows us to actually build
a better model for how the earthquake source works,” which in
turn could enhance the measurement of glacial calving and its
influence on sea levels. About half
the Greenland Ice Sheet’s annual
loss of mass results from calving.
[Source: npr.org]

STUDY INVESTIGATES HOW
POLLUTION ENHANCES
R AINFALL

In an increasingly industrialized world, it is becoming more
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important to understand the effects
that air pollution has on weather
and climate. While some of the impacts of pollution on precipitation
have been uncovered, a new study
in Geophysical Research Letters has

made a surprising link between
dirty air and local weather patterns that can lead to unexpectedly
heavy rainfall and flooding.
The study’s lead author, Jiwen
Fan of the Pacif ic Northwest

HERE COMES THE SUN (AND RAIN,
AND WIND, AND…)

I

t’s been said that everybody talks about the weather, but
the results of a new study indicate that a lot of people are
singing about it, too. The research analyzed songs in popular
music written over the past few decades and found more than
750 tunes that referred to the weather, including 7% of Rolling
Stone’s 2011 list of the top 500 songs of all time. The study cited
Bob Dylan as the songwriter who most frequently mentioned
weather, with 163 of his 542 songs referencing that topic. (John
Lennon and Paul McCartney were next on the list.) “We were
all surprised how often weather is communicated in popular
music, whether as a simple analogy or a major theme of a
song,” notes the study’s lead author, Sally Brown of the University of Southampton. The research found that sun and sunshine
are the most common weather references in songs, followed
by rain, with blizzards and frost the least mentioned. It also
discovered that bad weather was more commonly mentioned
in songs from the 1950s and 1960s, when the weather was
stormier, compared to the more benign 1970s and 1980s. The
study was recently published in Weather. [SOURCE: University of
Southampton]
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National Laboratory, was inspired
by the historic rainstorm in China’s Sichuan province in July of
2013, when in some locations more
than three feet of rain fell in just
five days, leading to widespread
flooding and close to 200 deaths.
In the Sichuan basin, mountains
trap industrial pollution in the air,
and Fan wondered if those conditions were a factor in the extreme
rainstorm.
She and her colleagues ran two
computer simulations of the atmospheric conditions that resulted in
the storm. In one, they included
the sooty pollution that was present
at that time, and in the other they
incorporated cleaner air from 40
years earlier, before China’s massive industrial growth. They found
that in the model with the dirtier
air, much of the sun’s warmth
was absorbed by the aerosols of
the pollution cloud over the plain,
which cooled the air at the surface.
During the day, this stabilized
the atmosphere and kept rainfall
to a minimum, but at night, the
damp air mass moved toward the
Longmen Mountains, which sit
about 6,500 feet above the basin. As
it reached the range, the moist air
was orographically lifted, leading
to intense convection and extreme
rainfall. So instead of a day’s worth
of rain over the plains, a huge
amount fell in just a few hours over
the mountains and nearby valleys.
Meanwhile, the model with the
clean air showed that the moist air
at the surface was heated by the sun,
rose into the atmosphere, and triggered a convective cycle that generated modest rainfall. The modeling
revealed that the absence of pollution would have produced 60% less
rain than what actually fell.
“We were amazed at the scale of
the effect the pollution had,” Fan
says. “Effectively it redistributed
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the precipitation from the wide area
of the basin into the mountains.”
Fan noted that just one month
after the event in China, extreme
f looding occurred in an area of
Pakistan with similar conditions—
heavily industrial with a mountain
backdrop—suggesting that the
one-two punch of pollution and
geography plays a significant factor in producing heavy rains. The
researchers call this phenomenon
“aerosol-enhanced conditional
instability,” and Fan suggested
that weather forecasts in industrial
regions may often be inaccurate if
they fail to consider the effects of
air pollution. [Source: Science]

UPDATED HISTORICAL RECORD
LINKS VOLCANOES TO
TEMPERATURE CHANGES

A new multidisciplinary study
published in Nature has cleaned

up the historical record of volcanic influence on climate by creating a new reconstruction of the
timing and associated radiative
forcing of close to 300 volcanic
eruptions between 500 BC and
the present day. The research
“will lead to improved climate
model simulations through better
quantification of the sensitivity
of the climate system to volcanic
influences during the past 2,500
years,” says study coauthor Joe
McConnell of the Desert Research
Institute (DRI).
Previous data on historical
eruptions and their effects on climate were plagued with inconsistencies in both atmospheric information derived from ice cores and
temperature f luctuations taken
from climate proxies such as tree
rings. According to Yale’s Francis
Ludlow, a coauthor of the study,

these records showed “a big delay
between the dating of eruptions
and big dips in tree-ring growth,
so that researchers were forced
to infer that either the eruptions
didn’t actually impact climate, or
that there must have been an error
in the dating of tree-ring records.”
The new study utilized a cutting-edge ultratrace chemical ice
core analytical system to examine
volcanic sulfate levels in more than
20 ice cores extracted from Greenland and Antarctica ice sheets.
The researchers also used a new
method to create the time scale in
the study.
“Previously, this has been done
by hand, but we used a statistical
algorithm instead,” explains study
coauthor Mai Winstrup of the University of Washington. “Together
with the state-of-the-art ice core
chemistry measurements, this

SPN1
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resulted in a more accurate dating
of the ice cores.”
The researchers also were aided
by a signature from an extraterrestrial cosmic ray event that they
discovered in the ice cores, which
helped verify their new time scale.
According to the study’s lead
author, Michael Sigl of DRI, the
research revealed that “large volcanic eruptions in the tropics and
high latitudes were the dominant
drivers of climate variability, responsible for numerous and widespread summer cooling extremes
over the past 2,500 years.” In fact,
the study found that 15 of the 16
coldest summers between 500 BC
and 1000 AD came after large
volcanic eruptions.
“These cooler temperatures
were caused by large amounts of

volcanic sulfate particles injected
into the upper atmosphere,” says
Sigl, “shielding the Earth’s surface
from incoming solar radiation.”
The study also showed that
two or more eruptions in a short
time period had the strongest and
longest-lasting effect on climate.
The methodology used in the
research should improve understanding of how changes in climate inf luenced the stability of
civilizations throughout history.
For example, the cause of a series
of extremely cold summers in the
Northern Hemisphere that began
in 536 A.D. has long been debated.
The cold persisted for almost 15
years and likely was the cause of
crop failures, famine, and plague.
The study resolved the mystery
by identifying two major volcanic

eruptions around that time that
triggered the cold temperatures.
“With new high-resolution
records emerging from ice cores
in Greenland and Antarctica, it
will be possible to extend this
reconstruction of volcanic forcing
probably all the way back into the
last Ice Age,” notes McConnell.
[Sources: Desert Research Institute, Yale University]

USING QUANTUM THEORY
TO MORE ACCURATELY
MEASURE CO2 LEVELS

Global CO2 levels in Earth’s atmosphere continue to rise, with
the monthly observational average
surpassing 400 parts per million
for the first time ever this March.
As a result, comprehending how
CO2 behaves in the atmosphere
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is increasingly important, and a
study published recently in Physical Review Letters has discovered
an improved method for calculating how much radiation CO2
absorbs, which will improve how
accurately CO2 levels are measured
and should prove beneficial for
climate modeling.
The study utilized quantum
mechanical equations and powerful computers to calculate the
chances of one CO 2 molecule
absorbing different colors—or
wavelengths—of light, which
have different defined energies.
T hey ver if ied t heir f i nd i ngs
t hrough highly precise measurements taken with “cavity
ring-down spectroscopy,” a sensitive laser-absorption technique
that simulates the distances in
space across which absorption
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measurements are taken using
long path lengths.
The new technique was able to
measure CO2’s absorption of light
at an accuracy of 0.3%, which
is a significant improvement on
previous methods (which have an
accuracy of about 5%, at best) and
more in line with the requirements
of current CO2 studies.
“We have long known the exact
quantum mechanical equations
obeyed by a molecule like CO2; however these equations are much too
complicated to solve explicitly,” explains the study’s lead author, Oleg
Polyansky of University College
London (UCL). “But the combination of modern computers and novel
treatments of the problem mean that
we can now use quantum theory to
calculate how strongly CO2 absorbs
light at each wavelength.”

The results should help scientists monitor CO2’s evolution
in Earth’s atmosphere, primarily
via satellite, as well as where it is
produced and how it moves.
“Billions of dollars are currently being spent on satellites
that monitor what seems to be the
inexorable growth of CO2 in our
atmosphere,” says study coauthor
Jonathan Tennyson of UCL. “To
interpret their results, however, it
is necessary to have a very precise
answer [to] the question, ‘How
much radiation does one molecule
of CO 2 absorb?’ Up until now,
laboratory measurements have
struggled to answer this question
accurately enough to allow climate
scientists to interpret their results
with the detail their observations
require.” [Source: University College London]
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AMS CHAPTERS IN ACTION

T

he AMS chapters continue to engage in a variety of exciting activities
in their communities and beyond. We’ve received a great variety
of photos of what the local chapters have been up to this past
year. We want more, so keep sending us your best shots with captions to
chaptersinaction@ametsoc.org for a chance to see you and your chapter in
an upcoming issue of BAMS!
Rutgers University, NJ

Ohio University, OH

University of Puerto Rico - Mayagüez, PR

The Rutgers Meteorology Club and Junior First Lego League sponsored a group of
kindergartners to build Lego instruments to measure weather. The group then headed to Rutgers Gardens to see actual instruments used to measure wind, rain, soil
temperatures, air temperatures, and evaporation. They also learned that although
weather recordings are mainly electronic, these weather instruments are still used
to manually measure weather every morning in case of technological difficulties.

Several OUCAMS chapter members took part in the
Bare on the Bricks charity event, hosted by the university.
Participants donate clothes to those less fortunate, and it
was an overall success for the club and for the university.
This past spring, the AMS Sociedad Meteorológica de Puerto
Rico chapter held its annual banquet and elected the new officer
team.This group of individuals will be working extra hard this
year to make it memorable since the chapter will be celebrating
its 10th anniversary. From left to right: Gabriela M. Díaz,
magazine leader; Rosa M.Vargas, vice-president; Misael Avilés,
treasurer; Manuel I. Ramos, webmaster; Evemarie Y. Bracetti,
president; Iván Fontanez, secretary; and Iris Díaz, historian.

1638 |

OCTOBER 2015
Unauthenticated | Downloaded 01/10/23 01:05 AM UTC

AMS CHAPTERS IN ACTION

Iowa State University, IA
Western Illinois University, IL

Iowa State University student chapter members teamed
up with the Central Iowa National Weather Association
chapter as well as a local news station’s weather team to
program weather radios in three different communities
across central Iowa.
Ark-La-Tex

The Western Illinois University AMS chapter hosted the first
annual Weather Prep 2015 in Moline, Illinois, at the WIU Quad
Cities campus with the help of the Northern Illinois University
AMS chapter. Numerous interactive simulations helped attending residents better understand the science behind weather
events, enabling them to become more weather-ready.
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Ark-La-Tex Chapter President Matt Hemingway
briefed AMS members on a series of severe
weather events that impacted the NWS Shreveport
Louisiana County Warning Area this past April,
including this bookend vortex that spawned an EF-1
tornado in Northern Claiborne Parish. Hemingway
also briefed those attending on the Impact Based
Warnings implemented April 1 at the Shreveport
office, as well as changes to the Storm Prediction
Center Convective Outlooks made during the fall
of 2014.
OCTOBER 2015
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