NEWS AND NOTES
Worsening Air Quality
and Changing Weather in
U.S. Parks

Air pollution, haze, and a changing
climate are combining to plague
U.S. national parks, according to
a report recently released by the
National Parks Conservation Association (NPCA). The analysis
found that three-fourths of the
studied parks have air that is unhealthy at least occasionally, 90%
are experiencing weather that is
unprecedented over the last century, and all of them have haze
pollution that hinders visibility.
The study looked at 48 parks
throughout that country that are
most protected by the U.S. Clean
Air Act. These parks are all covered
by the Regional Haze Rule, a 1999
initiative to improve air quality
in national parks and wilderness
areas. By studying data taken from
2008 to 2013, the report found 36
of the parks at times experienced
at least “moderate” ozone pollution
(as based on the EPA’s Air Quality
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Index), and four parks—Joshua
Tree, Kings Canyon, Sequoia, and
Yosemite, all in California—regularly had unhealthy ozone levels
during that time. Meanwhile, haze
pollution was found to affect the
visibility at every park studied,
with the dirty air clouding an average of 50 miles of scenery.
“Our parks remain under threat
from air pollution, harming visitors’ health, reducing visibility,
and driving the impacts of climate change,” says Ulla Reeves of
NPCA’s Clean Air Campaign.
The study also compared park
data on temperature and precipitation taken in recent decades to that
taken over the last century and
found that almost every park has
become hotter, drier, or wetter in
the recently studied period.
The report assigned a letter grade
to each park for each of three categories: “healthy air,” “seeing clearly,”
and “changing climates.” In all, 30 of
the 48 parks received a “D” or worse
in at least one of the three categories.

ECHOES

I think the most exciting thing about this study is just to
see what lightning can do.”
—Reto Gieré, Earth and environmental sciences professor at the University of Pennsylvania, on a study that found a lightning strike changed the
crystal structures of the rock it hit. The linear atomic-level structures,
called shock lamellae, have previously been associated only with meteor
strikes. The scientists sampled the rock, from southern France, and found
that the layer underneath the fulgurite had parallel stripes, which tipped
them off to the shock lamellae. Gieré explains the deformation was
caused by the massive wave of stress the lightning strike brought on. The
study was published in American Mineralogist. [Source: redorbit.com]
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The full report can be found at
www.npca.org/assets/pdf/NPCA
-Polluted-Parks-July-2015.pdf.

Marine Organisms a
Significant Source of
Cloud Aerosols

Across Earth’s oceans, powerful
winds blow sea spray into the atmosphere, and at lower and middle
latitudes this water is often enriched by organic matter produced
by abundant phytoplankton. A
new study in Science Advances has
found that in the Southern Ocean
in summer, these tiny aerosol
particles stimulate a significant
increase in cloud droplets in the
region. Clouds with more droplets
naturally ref lect more sunlight
and stifle solar radiation, a process
revealed in this study that could be
useful in climate research.
There are a number of different
aerosols that seed cloud droplets,
including sea salt and two marine
organisms that are produced by
phytoplankton: sulfates and organic matter aerosols. To distinguish
the roles of these different types
of aerosols, researchers utilized
computer models and satellite
measurements of cloud droplets
taken from the Southern Ocean between 35°S and 55°S, from Brazil to
the southernmost tip of Argentina.
“Satellite data allows us to
observe events that occur over the
course of months and on a scale
of thousands of kilometers in the
remotest regions on the planet,” notes study coauthor Daniel
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McCoy. “It really gives us an unparalleled glimpse of the Earth
System’s complexity.”
By contrasting the concentrations of the three aerosols with
the droplet measurements, the
researchers developed a mathematical equation indicating how
the sulfates and organic matter
influence cloud droplet concentrations. They found that entering
simulated aerosol data into the
new model recreated the actual
cloud droplet data quite well. The
model showed that the sea salt
was the primary source of the
aerosols and produced about the
same amount throughout the
year. But the organic matter and
sulfates produced more cloud
droplets in the summer than during the winter, which led to the
production of about twice as many
cloud droplets in the summer. The
researchers noted that areas in the
Southern Ocean that were abundant with green phytoplankton
were adjacent to atmospheric locations with many water droplets.
The greater number of summer
cloud droplets led to an increase in
the amount of sunlight reflected
back into space of about 10 watts
per meter squared during that
season, which according to the article “is comparable to the annual
mean increases expected from anthropogenic aerosols over heavily
polluted regions of the Northern
Hemisphere.” Over the full year,
the increase in reflected sunlight
from the phytoplankton was about
4 watts per meter squared.
“It is a strong effect,” says study
coauthor Susannah Burrows of the
Pacific Northwest National Laboratory. “But it makes sense because
most of the area down there is
ocean, with strong winds that kick
up a lot of spray and lots of marine
microorganisms producing these
1846 |
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To be on the ground for two-and-a-half to three hours is
phenomenal . . . and to miss everything is basically a miracle.”
—Mike Macdonald, Environment Canada meteorologist, on the tornado
that traveled across the Canadian province of Manitoba in July. Tornadoes
rarely touch down for more than a few minutes in Canada, so the twister
that stayed on the ground for almost three hours was a rare event. Since its
path was in a rural part of the country, there were no injuries or deaths reported, only damaged buildings and roads. The tornado was part of an atypical weather pattern for that time of the year, which also brought cold and
snow to parts of the U.S. Rocky Mountains along with damaging winds and
hail to the northern Plains. The World Meteorological Organization’s Randy
Cerveny noted that “the path length distance of the Manitoba tornado might
be shorter, but the duration may be comparable” to the longest-lasting
twister on record, the Tri-State Tornado, which struck the U.S. Midwest in
1925 and was active for about 3.5 hours. [Source: USA Today]

particles. And continental aerosol
sources are mostly so far away that
they only have a limited impact.
Really, the marine aerosols are
running the show there.”
Indeed, past research into marine aerosols has generally been
hindered by the influence of manmade pollution in coastal measurements, so the Southern Ocean was
chosen for this study specifically
because of the lack of human impacts there.
McCoy notes that the findings
are “interesting in a climate sense,
because the amount of sunlight that
is being reflected by these clouds is
to some extent determined by the
number of cloud droplets,” adding
that the study’s important climate
implication “is that it gives us a way
of understanding in a top-down,
observationally based way what the
interaction is between phytoplankton and cloud properties.”
A second recent study, published in Nature, found that phytoplankton also can stimulate
ice formation in clouds. That
research, which focused on the
Arctic Ocean, Western Atlantic,
and North Pacific, combined direct measurements of biological

matter taken from those regions
with computer models of the atmosphere and discovered that a
common type of phytoplankton
releases organic material that nucleates ice. [Sources: DOE/Pacific
Northwest National Laboratory,
livescience.com]

Study Finds Coral
Reefs Can Generate
Huge Storm Waves

During Typhoon Haiyan in 2013,
a series of tsunami-like waves
flooded the town of Hernani in the
Philippines. This was a surprising
event, considering that a coral reef
about a half-kilometer wide sits
in the Pacific Ocean just offshore
from Hernani, seemingly providing protection from waves. So what
caused the giant waves, spaced
apart by several minutes, to form?
Rather than storm surge, which
floods generally in a single influx
of seawater, new research in Nature Communications reveals that
the reef actually exacerbated the
waves’ enormity due to a particular
type of wave-breaking process. The
finding should be beneficial to the
protection of coastal areas sheltered
by reefs during powerful storms.
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Volker Roeber and Jeremy
Bricker of Tohoku University in
Japan used a computer model
to recreate the waves that struck
Hernani. They found that their
size and spacing was attributable
to “surf beat,” which occurs when
longer waves in the open ocean
catch up with shorter waves and
create wave groups known as sets.
The long group waves “can have
wavelengths of several kilometers,
but their height is much lower
than that of the individual storm
waves . . . similar to what characterizes nearshore tsunamis,” explains
Roeber.
But this was no ordinary surf
beat. The steep, ocean-facing slope
of the reef offshore from Hernani
allows for a very short wave-breaking zone. The modeling showed
that short storm waves broke and
lost energy when encountering
the reef, but the long group waves
flowed over the reef nearly unaltered, creating an energized surf
beat. Not only did the long waves
retain almost all of their energy, but
they also grew into turbulent—and
devastating—breaking waves upon
encountering the beach. The numerical models found the energy
of these types of waves “to be very
similar to waves from past tsunamis
in the Pacific,” according to Roeber.
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The study revealed that each
wave could have been even larger if
the period of the group waves had
coincided with the natural oscillation period of the reef—which
would have occurred if the reef was
about half as wide. It also found
that the reef still protected the
shoreline during moderate storms;
the exacerbating effect only occurred during severe storms.
The findings could compel
disaster management agencies to
reassess their storm surge models,
which “do a great job for what they
were designed for, but…simply
cannot account for the phenomena such as what we have seen in
Hernani,” states Bricker. [Source:
Tohoku University]

African Fires Hamper
Convection, Stifle Clouds
and R ain

Farmers in Africa have long started
fires to clear land and enhance
productivity. These fires can have
wide-reaching effects, and a new
study in Geophysical Research Letters has found that they act to reduce rainfall and intensify drought
during the region’s dry season.
Researchers studied images taken from 2006 to 2010 on
NASA’s Terra spacecraft of smoky
areas in Northern Africa (south

ECHOES

It’s critical to building people’s confidence that what they
do and say and think about climate can matter.”
—Miranda Massie, a lawyer and creator of the Climate Museum Launch
Project. The plan involves creating a museum in New York City that
contains exhibits chronicling climate change. Massie got the idea after
Hurricane Sandy in 2012, and the museum has now been approved by the
New York Board of Regents and sketched out by architects. The goal of
the museum is to cover the science in an accessible, interesting way and
allow visitors to make connections with what they see in the museum to
the outside world. The building process is going to take about six years,
but when done Massie hopes it will serve indefinitely as a hub of climate
awareness. [Source: Climate Central]
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of the Sahara Desert and north of
the equator), and they also looked
at photos from the companion
Aqua satellite as well as the Tropical Rainfall Measuring Mission.
They selected images showing
varying cloud cover and four different types of weather conditions,
and compared the evolution of
cloud cover in those images to
others with statistically identical
weather conditions, but without
the smoke. They then validated
their results with a global atmospheric model. They found that
during the smoky time periods,
“[f]ire-emitted particles crippled
the atmosphere’s ability to build
clouds and thunderstorms, and
that ultimately caused a decrease
in rainfall during what’s already
a seasonal drought,” explains the
study’s lead author, Michael Tosca
of the Jet Propulsion Laboratory.
On the other hand, regardless of weather conditions, there
was more cloud cover during less
smoky time periods. Smoke from
African fires is profuse with black
carbon particles, which liberally
absorb sunlight and heat the surrounding air. This warm, dirty
layer of air suppresses convection
and, subsequently, the production
of rain clouds.
“We are able not only to show
that the clouds decrease in the
presence of [these] aerosols, but
that [the] aerosols inhibit convection,” says Tosca. While he pointed
out that these results had been suggested in earlier model studies, “it’s
really cool to see it in actual data.”
He also noted that the dry land
caused by the lack of rainfall makes
it “easier for farmers to ignite more
fires, which data show they probably do,” and which then creates a
cyclical effect that could ultimately
lead to regional climate warming.
[Source: NASA]
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