
VOL. 104  |  NO. 5
MAY 2023

The Mental Toll 
of Climate Change

Volcanoes on Venus

Dusting O�  
Climate Models

SPEEDING UP
THE SCIENCE OF ADVANCED ACCELERATION, 

FROM ICE BLOCKS TO BOW SHOCKS.
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A major question is whether mineral dust 
levels will hold steady or decline. Changes in 
land use are known to create atmospheric 
dust problems on human timescales, such as 
the Dust Bowl that struck the United States in  
the 1930s, according to Paul Ginoux, a climate 
modeler with NOAA’s Geophysical Fluid 
Dynamics Laboratory. But the data available 
are often too spaced out in time, he said. In 
the new study, the researchers “show an 
increase [in dust], but they totally missed the 
Dust Bowl.”

Climate change itself may affect dust levels 
in multiple ways, such as through shifting 
wind patterns. “Wind strength has a lot to do 
with actually lofting that dust into the atmo-
sphere,” Winckler said. Climate scientists 
expect a warming climate to result in calmer 
winds, which could reduce the levels of dust 
blown aloft into the atmosphere.

The Future of Dust and Climate Studies
Kok, Ginoux, and Winckler each said that 
more data are needed to improve how climate 
models account for dust, and there are new 
opportunities to do just that. Ginoux is part 
of the science team for the Earth Surface Min-
eral Dust Source Investigation (EMIT), an 
instrument recently installed on the Interna-
tional Space Station to monitor dust levels in 
the atmosphere.

One of the takeaways of the study is the 
need to research mineral dust more locally, in 
the regions where it originates or could orig-
inate, because climate change itself changes 
local conditions, Kok said. “In California, this 
might be quite an important discussion, 
because the U.S. Southwest in general is 
expected to get drier” and therefore dustier. 
Kok and his colleagues recently began early 
work on a study of dust in California to report 
on “how that might change and what the 
implications could be. And maybe what pol-
icymakers could do about it.”

By Jon Kelvey (@jonkelvey), Science Writer

Are There Active Volcanoes 
on Venus?

Often called Earth’s sibling owing to its 
similar mass and size, Venus differs 
from our planet in a key way: Roughly 

80% of its surface is made of volcanic rock. 
Despite a clear history of volcanism, only 
hints of current activity have been found, 
including relatively young lava flows and 
whiffs of volcanic gases in the atmosphere. 

Now, researchers have identified what 
looks like an eruption that occurred 30 years 
ago, captured in images from NASA’s Magel-
lan spacecraft.

Old Data, New Discovery
Between 1990 and 1992, Magellan mapped 
the entire surface of Venus using synthetic 
aperture radar at a resolution of 100–300 
meters (300–1,000 feet). 

In a search of active volcanism, Robert 
Herrick, a planetary scientist at the Univer-
sity of Alaska Fairbanks, and Scott Hensley, 
a radar scientist at NASA’s Jet Propulsion 
Laboratory, scoured the immense data set 
for surface changes in areas suspected to 
have ongoing volcanic activity.

This search hadn’t been done before 
because the task requires computing power 
and software that weren’t available until 
recently. “Basically, you need to be able to 
load in a few hundred-​gigabyte data sets and 
be able to pan around and zoom in and out,” 
Herrick said. He compared the software they 
use to a planetary scientist’s version of Goo-
gle Maps. “That sort of software and hard-
ware capability for someone using a desktop 

computer didn’t really come into being until 
the last decade.”

Magellan didn’t make it easier on the 
researchers. The spacecraft recorded the 
images from a highly elliptical orbit, result-
ing in varying resolutions and observing 
angles. This lack of consistency made auto-
mated search processes almost unusable and 
forced the researchers to manually look for 
changes between images.

While zooming around the Venusian sur-
face, the researchers looked for topographic 
changes between images acquired several 
months apart. Finally, they found a volcanic 
vent that clearly changed shape on the 
northern slope of Maat Mons, the largest 
volcano on Venus, with a total height of 
9 kilometers (6 miles).

In the first image, the vent appears as a 
steep-​walled circular pit around 175 meters 
(575 feet) deep, with an area of 2.2 square 
kilometers (roughly 0.8 square mile). In the 
second image, taken 8 months after the first, 
the vent had increased in size and become 

The image at left shows the region of Maat Mons and Ozza Mons with altitude data overlaid. The image at right 
is the area of study, with the (a) earlier and (b) later images showing the expanded vent and the possible lava 
flows. Credit: Robert Herrick/UAF

“We very strongly believe 
that we have a real change 
in the surface of Venus.”

“Climate may be just a little 
bit more sensitive to 
greenhouse gas warming 
than we thought.”
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bean shaped, with a surface area of 4 square 
kilometers (1.5 square miles). It also looked as 
if the vent had been filled with an apparent 
lava lake, the researchers said.

Once Herrick and Hensley spotted the 
changes in the pit, they built 3D models of 
the feature to rule out a false positive caused 
by the varying perspectives of the different 
images. They used the relative positions of 
several features in the landscape to calculate 
the topography around the pit and give the 
images a viewpoint directly above the appar-
ent volcano, making it easier to compare 
images.

They also simulated how the reconstructed 
feature would appear in radar observations, 
revealing that no perspective changes could 
explain the variation between the earlier and 
later images. “We concluded there’s no way 

that the radar imaging geometry could 
account for the change in the imaging that we 
saw,” Hensley said. “We very strongly believe 
that we have a real change in the surface of 
Venus.” 

The researchers presented their findings at 
the 54th Lunar and Planetary Science Confer-
ence on 15 March and in a study published in 
Science (bit​.ly/​Venus​-volcano).

The images also revealed what appeared to 
be a newly emerged lava field downslope from 
the pit. Unfortunately, the area wasn’t clearly 
visible in the first image because of the angle 
of the spacecraft when it was acquired, so it’s 
possible this landform was already there in 
the first pass, the researchers said.

Even if lava didn’t reach the surface, the 
clear change in the shape of a large volcanic pit 
is the first morphological evidence for ongoing 
volcanic or magmatic activity on Venus, said 
Paul Byrne, a planetary geologist at Washing-
ton University in St. Louis who wasn’t involved 
with the study.

“It’s entirely possible that magma moving 
in the subsurface could lead to the same 
result,” Byrne said. “Think basically what 
happened at K ılauea in 2018, when a body of 
magma moved downhill inside the volcano, 
erupting near the base, destroying homes, and 
leaving behind a much larger summit caldera. 
In my view, that’s what’s happened here on 
Venus.”

The Smoking Gun
The dearth of impact craters on Venus sug-
gests that the surface is strikingly young. For 

a long time, scientists assumed that the planet 
suffered some sort of cataclysm about 500 mil-
lion years ago in the form of intense volcanism 
that rapidly resurfaced the whole planet, 
which then became geologically dormant.

But recent theories depart from this static 
view. Byrne and others have shown that the 
surface of Venus is covered by tectonic fea-
tures—faults, folds, and fractures—that point 
to ongoing, albeit regional, processes.

Because Venus lacks plate tectonics, these 
processes could be driven by mantle convec-
tion, which forms mantle plumes similar to 
those that power hot spot volcanism on Earth 
in places far from plate edges, such as Iceland 
and Hawaii.

“The reason this finding is important is 
because although there is lots of circumstan-
tial evidence for ongoing volcanism, we’ve 
never seen a ‘smoking gun,’” Byrne said. 
Because the discovery “is the closest we’ve 
come to confirming something we’ve long 
assumed—and used as the rationale for new 
missions—[it’s] a big deal.”

“Studying Venus and unlocking new find-
ings about its evolution can help us under-
stand our own home,” said Lori Glaze, NASA’s 
Planetary Science Division director. “The 
more we learn about the characteristics of the 
planets in our backyard, including Venus, the 
more we can apply to understand distant exo-
planets,” she added.

By Javier Barbuzano (@javibarbuzano), Science 
Writer

Researchers created a 3D model of Maat Mons, a volcanically active region on Venus. Credit: NASA/JPL-​Caltech
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