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protecting against airborne transmission,”
Prather wrote.

Concerned for Family

At the start of the pandemic, atmospheric
scientist Jorgen Jensen repurposed a sensor
from an aircraft that his team uses to mea-
sure cloud particles. He wanted to know how
humidity in the air affected aerosols, so he
exhaled and coughed onto microscope slides
in his lab at the National Center for Atmo-
spheric Research in Boulder, Colo. He then
tweaked the humidity in the air surrounding
the slides.

Medical textbooks have
descriptions of virus
transmission that are not
consistent with basic
physics.

He found that humidity affects the sizes of
droplets over time. Droplets from human
exhalations are salty, and drying them out
makes them increasingly uninhabitable to
viruses. But if a droplet dries out completely,
the virus can remain viable for much longer.

While doing his research, Jensen thinks of
his father, living in a poorly ventilated nursing
home in Denmark. He wants to know what
humidity range nursing homes could use to
minimize person-to-person transmission. He
said his preliminary research shows that there
is a Goldilocks spot of air—not too humid and
not too dry—that could thwart airborne
viruses faster.

Jensen partnered with aerobiology engi-
neer Mark Hernandez at the University of
Colorado Boulder to test the viability of virus
particles.

“We were all baffled that [public health
agencies] didn’t take aerosol transmission as
being more serious to begin with,” said Jen-
son.

“There were people who were hammering
that, and they were not being heard for many,
many months,” said Jenson. “And my per-
sonal feeling is that was a tragedy.”

By Jenessa Duncombe (@jrdscience), Staff
Writer
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Making the Universe Blurrier

The domes of the Very Large Telescope and smaller telescopes are reflected in the aftermath of an infrequent
rainfall atop Mount Paranal in Chile. Climate change could make the telescopes’ observations a little less crisp.
Credit: A. Ghizzi Panizza/ESO, CC BY 4.0 (bit.ly/ccby4-0)

hen the European Southern
W Observatory (ESO) selected Cerro
Paranal, a 2,664-meter-high

mountain in Chile’s Atacama Desert, to host
its Very Large Telescope (VLT), it touted the
location as “the best continental site known
in the world for optical astronomical obser-
vations, both in terms of number of clear
nights and stability of the atmosphere
above.”

Cerro Paranal remains one of the best
observing sites on the planet. Yet it’s not as
pristine as it was at the time of its selection,
in 1990. A study released last September
showed that temperatures have climbed and
jet streams are more troublesome, making
the VLT’s observations of distant stars, gal-
axies, and exoplanets a tiny bit fuzzier (bit.ly/
astronomical-observations).

“The main motivation of this study was to
raise awareness among the astronomical
community that climate change is impacting
the quality of observations,” said Faustine
Cantalloube, an astrophysicist at Laboratoire
d’Astrophysique de Marseille and lead author
of the report.

“As atmospheric conditions influence the
astronomical measurements, it is important
to be prepared for any changes in the cli-
mate,” agreed Susanne Crewell, a coauthor
and a professor of meteorology at the Uni-
versity of Cologne. These preparations are

especially relevant as ESO is building the
Extremely Large Telescope (ELT), a 39-meter
behemoth that will be the largest telescope in
the world, on a peak about 20 kilometers from
Paranal. ELT is expected to be a “workhorse”
for decades, said Crewell.

Astronomers are just beginning to consider
how those changes are affecting observations
or might affect them in the years ahead.
Potential problems include reduced “see-
ing” —the clarity with which a telescope
observes the universe—plus greater risk from
forest fires and a need for more power-
consuming air-conditioning to keep tele-
scope mirrors cool.

“Long term, we’re concerned about how
climate change will affect the viability of cer-
tain observing sites,” such as Paranal and
others in Chile, said Travis Rector, an astron-
omer at the University of Alaska Anchorage
and chair of the American Astronomical Soci-
ety Sustainability Committee. “Will we enjoy
the same quality observing conditions many
years down the road?”

Evaluating the VLT as a Test Case

Paranal is the first observatory for which sci-
entists have studied that question. Can-
talloube’s team compiled more than 3 decades
of weather observations made at the site,
including temperature, wind speed and direc-
tion, and humidity. The study also included a
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reanalysis of information from two European
climate databases that date to 1980.

The records revealed a temperature
increase of 1.5°C over the study period. The
change is important because the VLT’s domes
are cooled during the day to match the
expected ambient temperature at sunset. If
the telescope mirrors are warmer than the air
temperature, heat waves ripple above them
like those above a desert highway on a sum-
mer afternoon, blurring the view.

“Long term, we’re
concerned about how
climate change will affect
the viability of certain
observing sites.”

The VLT’s current cooling system was
designed to maintain a temperature no higher
than 16°C because when the telescopes were
designed, sunset temperatures exceeded that
value roughly 10% of the time. In 2020,
though, they did so roughly 25% of the time.
Asaresult, Cantalloube said, air-conditioning
capacity, as well as cooling capacity for many
telescope instruments, will need to be
increased in the future as the temperature
continues to rise (perhaps by up to 4°C by the
end of the century, according to some mod-
els).

The study also found that changes in the
jet stream cause periodic increases in wind
shear in the upper troposphere, particularly
during El Nifio events, creating a blurring
effect known as a wind-driven halo. The
VLT’s four component 8-meter telescopes
are equipped with adaptive optics, which use
lasers and deformable mirrors to create and
focus an artificial “guide star” in the upper
atmosphere, compensating for most of the
blurring. But turbulence from the wind shear
is making it tougher for the system to work.
That’s particularly troublesome for efforts to
image exoplanets, which require both high
resolution and high contrast, the study
noted.

“Monitoring meteorological parameters
on site is one way to make the best out of the
telescope time, thanks to an adapted observ-
ing schedule,” said Cantalloube. For example,
“some observations are less affected by
humidity and some more, so if we know in
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The aftermath of a fire at Siding Spring Observatory in Australia shows up as brown in this false-color image
from NASA’s Terra satellite. The observatory forms a small patch of red speckled with white dots near the center.
The image was snapped in February 2013, 3 weeks after the fire. Credit: NASA Earth Observatory image by
Jesse Allen; data from NASA/METI/ERSDAC/JAROS, U.S./Japan ASTER Science Team

advance the atmospheric humidity content,
we can schedule observing programs accord-
ingly.”

Cantalloube said her team is continuing to
evaluate the Paranal data while expanding
its work to study conditions at major obser-
vatories in Hawaii, Arizona, and the Canary
Islands.

Threats on the Ground

Rector noted that climate challenges aren’t
limited to the quality of the view. “The most
obvious threat is forest fires,” he said. “In
recent years we’ve seen several major fires
come near observatories, especially in Cali-
fornia.”

Last August, for example, a fire on Califor-
nia’s Mount Hamilton burned one residence
and damaged others at Lick Observatory and
barely missed some of the telescopes. A
month later, another fire threatened Mount
Wilson Observatory, near Pasadena. Siding
Spring Observatory in Australia lost its lodge
for visiting astronomers and other structures
in 2013, and the country’s Mount Stromlo
Observatory lost several major telescopes in
2003.

“Many observatories are remote, they have
limited access, so defending them against

forest fires can be very difficult,” Rector said.
“They’re the most vivid threat.”

Proposed Solutions

One proposed solution to climate change
could actually cause more problems for
astronomy, Rector said. Some climate scien-
tists have suggested that injecting aerosols
into the upper atmosphere could reduce the
amount of sunlight reaching the surface, per-
haps reversing the warming trend. However,
that would also reduce the amount of light
from stars and other astronomical objects
reaching Earth’s surface. “Aerosols are prob-
ably best saved as a last-ditch Hail Mary,”
Rector said.

Cantalloube and others said that astrono-
mers also must reduce their own carbon foot-
print by reducing travel, cutting back their
reliance on energy-guzzling supercomputers,
and taking other steps. “Technological devel-
opments can cope with these subtle effects
due to climate change,” Cantalloube said.
“I’m more concerned about the way round:
How can we make our observatories greener?”

By Damond Benningfield (damond5916@att
.net), Science Writer



