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Tracking plasma rotation speeds
in Saturn’s magnetosphere

Researchers are learning more about the 
dynamics of Saturn’s magnetosphere by 
applying a technique that is commonly used 
to study Earth’s aurora. Using data from the 
magnetospheric imaging instrument on the 
Cassini spacecraft, Carbary and Mitchell 
tracked blobs of energetic neutral hydrogen 
atoms within Saturn’s magnetosphere by cre-
ating keograms—time versus latitude plots 
assembled from multiple images, providing 
an instantaneous global view of azimuthal 
speeds of the blobs. The energetic neutral 
atoms serve as “imagers” of the ion popula-
tion of a magnetosphere because they origi-
nate from charge exchange between neutral 
atoms and energetic ions.

The authors used the blob speed to esti-
mate the plasma convection speeds and found 
that at radial distances of about 5 Saturn radii, 
the plasma moves at about 28° per hour, 
and between 10 and 20 Saturn radii, plasma 
moves more slowly, at about 21° per hour. 
The plasma rotation rates are well below the 
rotation rate of the planet (33° per hour). 
These measurements agree with previous 
estimates of Saturn’s plasma rotation speeds, 
the authors report. The new measurements 
also indicate that blob speeds show a local 

time dependence, decreasing as the blobs 
move from midnight through noon and back 
to midnight, possibly because the blobs origi-
nate at midnight at high speeds and then slow 
down gradually as they move toward the day-
side. This local time dependence is a new and 
unexpected result that helps clarify the dy-
namics of Saturn’s enigmatic magnetosphere. 
(Journal of Geophysical Research: Space Phys-
ics, doi:10.1002/ 2014JA019784, 2014) —EB

Acceleration of West Antarctic
glacier discharge

The glaciers that flow from the West Ant-
arctic Ice Sheet into the Amundsen Sea are 
some of the fastest on the continent. Together 
they account for roughly a third of the flow 
from the west part of the ice sheet. Over the 
past few decades these glaciers have only got-
ten faster: From 1973 to 2013 their combined 
rate of discharge increased 77%, report 
Mouginot et al. As much as half of this increase 
took place in a burst from 2003 to 2009, and 
in recent years the combined discharge of 
these glaciers has accounted for nearly 10% of 
global sea level rise.

Using measurements of flow speed, glacier 
topography, and previous measurements of 
the subglacial Antarctic topography, the 
authors tracked changes in the behavior of 

the six glaciers that flow into the Amundsen 
Sea—Pine Island, Thwaites, Haynes, Smith, 
Pope, and Koehler. They found that although 
each glacier showed distinct changes, in 
general, the glaciers are retreating, thinning, 
and speeding up. The increase in flow speed 
is not confined to the discharge point, where 
the ice leaves its anchor on the Amundsen 
seabed and begins to float, but can be seen 
throughout the glacier.

The six glaciers each showed different pat-
terns of acceleration, stabilization, and de-
celeration, but the most striking observations 
came from Pine Island Glacier and Thwaites 
Glacier, whose flow speeds increased by 75% 

Wildfi res increasing in size
and frequency across the U.S. West

Since 1984, wildfires have increased in 
size and frequency, correlating with higher 
drought severity across the western United 
States. Dennison et al. looked at remotely 
sensed data from the U.S. government’s 
Monitoring Trends in Burn Severity project 
from the years 1984−2011, focusing on 
fires larger than 400 hectares in nine eco-
regions that included mountains, plains, 
and deserts. The authors found that not only 
are wildfires becoming more frequent—by 
an estimated seven large fires per year—
but they are also burning more total area, 
increasing by about 355 square kilometers 
per year.

The authors note that the widespread 
and connected nature of the climate trends 
across most of the studied areas implicate 
climate as a dominant driver of the recent 
uptick in fire size and frequency. Other 
contributing factors to the changing wild-
fire trend, the authors write, could be the 
spread of invasive plant species, past fire 
management practices, and other conse-
quences of human development. (Geo-
physical Research Letters, doi:10.1002/ 
2014GL059576, 2014) —JW
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Wildfires across the United States have grown in size and frequency over the past 3 decades. 
Above, a “burnout” operation is conducted in Oregon by officials, which helps suppress wildfires.

The glaciers that make up the West Antarctic 
Ice Sheet are thinning and retreating, leading 
researchers to conclude that the ice sheet is 
destabilized.
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and 66%, respectively, from 1973 to 2010. In 
total the ice discharge for the whole Amundsen 
Sea region increased from 189 gigatons per 
year in the 1970s to around 334 gigatons per 
year in 2013, a 77% increase.

Given this, the authors suggest that the 
West Antarctic Ice Sheet is destabilized. 
(Geophysical Research Letters, doi:10.1002/ 
2013GL059069, 2014) —CS

Solar zenith angle does not affect Mars 
ionosphere’s electron temperature

Exploration of Mars, whether by spacecraft 
or by humans in the far-flung future, requires 
a deep understanding of Mars’s ionosphere—
the upper layer of atmosphere where molecules 
are ionized by the Sun’s energy. For example, 
scientists on Earth trying to communicate with 
current and future Mars rovers are and will 
continue to be hindered by free electrons in 
the ionosphere that can absorb and reflect 
radio waves. Scientists therefore wonder, What 
are the various physical properties that can 
influence the behavior of Mars’s ionosphere?

Previous research has found that the peak 
electron density in Mars’s ionosphere varies 
with solar zenith angle—the angle between a 
line perpendicular to the surface and the loca-
tion of the Sun—in terms of constant electron 
temperature, which Withers et al. note is im-
plausible. The authors created an analytical 
model to show that although electron temper-
atures, which influence electron density, gen-
erally vary strongly with solar zenith angle, the 
electron temperature varies only weakly with 
solar zenith angle at the ionospheric peak.

The authors predicted how electron tem-
peratures depend on altitude, solar zenith 
angle, solar irradiance, and properties of the 
neutral atmosphere. These predictions can 
be tested by NASA’s Mars Atmosphere and 
Volatile Evolution mission later this year when 
it will make the first comprehensive measure-
ments of conditions in the Mars ionosphere. 
(Geophysical Research Letters, doi:10.1002/ 
2014GL059683, 2014) —JW

Project provides new look
at Saharan low-level jet streams

Hot, dusty Saharan winds are known to in-
fluence atmospheric processes in the greater 
Atlantic region, but the desert’s harsh environ-
ment makes meteorological observations of 
weather patterns originating in the Sahara 
nearly impossible. In the last few years, with 
the help of the multinational terrestrial, satel-
lite, and modeling endeavor called the Fennec 
project, scientists have begun to quantify atmo-
spheric phenomena over the remote central 
Sahara.

Allen and Washington present the first char-
acterization of central Saharan  low-  level jets 
(LLJs), which are streams of fast-moving air in 
the lower atmosphere. For example, in Chad’s 
Bodélé Depression—the dustiest place on 
Earth—LLJs overhead are known to uplift 
dust for transport across the Atlantic to South 
America, affecting atmospheric and biogeo-
chemical processes along the way.

The authors looked at observed data from 
June 2011 to characterize LLJ formation and 
found that in the central Sahara Desert, which 
is the largest source of dust in the world in 
summer, only the strongest and deepest LLJs 
led to dust emissions. Until now, only the 
Bodélé Depression LLJ had been measured in 
connection with dust. The authors note that 
more research is needed to fully understand 
the formation and dynamics of LLJs and their 
representation in models. (Journal of Geo-
physical Research: Atmospheres, doi:10.1002/ 
2013JD020594, 2014) —JW

Aerosols from Sahara
weaken cyclogenesis

Hot, dry air and dust in the atmosphere over 
the Sahara Desert—known as the Saharan Air 
Layer (SAL)—are thought to influence cyclone 
formation when they interact with the cooler, 
more humid air over the Atlantic Ocean. 
Whether the SAL inhibits the formation of 
cyclones or not has been hotly debated for 
decades.

Reale et al. present new research showing 
that SAL aerosols do indeed obstruct cyclone 
formation in the Atlantic Ocean. The authors 
ran climate models that integrated 1 month of 
real SAL aerosol data and found that the par-
ticles reduce the frequency of cyclones that 
spring up. This was the first study to examine 
aerosols interacting with the atmosphere in a 
model that assimilates aerosol data directly 
from NASA’s  satellite-  based Moderate Resolu-
tion Imaging Spectroradiometer. The authors 
note that the result could help improve weather 
forecasting in the tropical Atlantic during hur-
ricane easons. (Geophysical Research Letters, 
doi:10.1002/ 2014GL059918, 2014) —JW

Sea level may rise 0.5–1.2 meters
by the end of the century

In the wake of the Intergovernmental Panel 
on Climate Change’s (IPCC) Fifth Assessment 
Report, many governments around the world 
are scrambling to determine how to best miti-
gate the consequences of a warming climate. 
However, it is difficult to quantify the future 
effects of climate change in a way that has an 
impact on human lives. After all, a human life 
is microscopic compared to the time span in 
which the Earth will be affected by climate 
change. 

A tangible effect of climate change, which 
humans will experience in mere generations, 
is sea level rise, both globally and locally. With 
this in mind, Kopp et al. estimate the probabil-
ity of different levels of sea level rise over the 
next 2 centuries while also detailing how this 
sea level rise influences frequency of flooding 
in various coastal cities around the world.

The authors used the IPCC’s four greenhouse 
gas concentration pathways—the different 
scenarios defined by how much carbon di-
oxide and other greenhouse gases are in the 
atmosphere, based on human activity—and 
projected that under the “business as usual” 
scenario, there would likely be a global sea 
level rise of 0.5–1.2 meters by 2100. The authors 
also found that local sea level changes differ 
from global mean sea level change because of 
both climatic factors—such as how much each 
ice sheet melts and how ocean circulation 
changes—and  non-  climate-  related factors, 
such as land use and tectonic activity. They 
found that the largest source of uncertainty in-
volves the state of the Antarctic ice sheet. With 
these projections, scientists, citizens, and  land- 
management industries can better plan how 
to adapt to sea level changes. (Earth’s Future, 
doi:10.1002/ 2014EF000239, 2014) —JW

Designing a model of turbulent
dissipation by internal wave breaking

In some regions of the ocean, massive 
internal waves travel vertically through the 
water column. Buoyed by strong temperature 
and pressure gradients, the waves—which 
can be hundreds of meters tall—carry cold, 
deep water up toward the surface. The  slow- 
 moving waves are a major component of 
ocean turbulence, and their existence drives 
a large-scale redistribution of salt, energy, 
heat, and nutrients. When one of these oce-
anic internal waves breaks, however, the dis-
sipation of turbulent energy diminishes ocean 
stratification, mitigating further mixing.

Ocean turbulence and mixing are incred-
ibly important for everything from the dynam-
ics of the Earth’s climate to the distribution 
of life in the oceans. Recent years have seen a 
surge of activity from researchers studying 
internal wave breaking and subsurface ocean 
turbulence from both observational and theo-
retical perspectives. In a new study, Polzin 
et al. summarize the recent advances, explain-
ing a number of different parameterizations 
of turbulent dissipation that can be used in 
computational models.

The value of many of these parameter-
izations, the authors suggest, can be highly 
context dependent, with results varying signif-
icantly with how observational data are treated 
and interpreted. In their study the authors 
highlight a number of common pitfalls and 
explore how these parameterizations should 
be designed and used. (Journal of Geophysical 
Research: Oceans, doi:10.1002/ 2013JC008979, 
2014) —CS

—ERNIE BALCERAK, Staff Writer; COLIN SCHULTZ, 
Writer; and JOANNA WENDEL, Staff Writer

A Saharan dust storm sweeps across the bor-
ders between Mauritania, Mali, and Algeria.
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