Martian Dust Storms: Fact and Fiction

Mars is infamous for its dust storms, though it’s unlikely one could
have stranded Mark Watney, The Martian’s fictional astronaut.

By Kathryn Mersmann

The wide-angle cameras onboard Mars Global Surveyor captured these two views of Mars on June 10, 2001 (left) and July 31, 2001 (right). During the seven weeks between images, the entire planet (except the
south polar cap) became shrouded in dust. Features visible in June include the Tharsis volcanic region (left), Valles Marineris chasms (right) and the late winter south polar cap (bottom), but most are hidden by

dust and haze in the July image. [NASA/IPL/Malin Space Science Systems]
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or years, science fiction writers from Edgar Rice Burroughs to

C.S. Lewis have imagined what it would be like for humans

to walk on Mars. As mankind comes closer to taking its first
steps on the Red Planet, authors’ depictions of the experience have
become more realistic.

Andy Weir’s The Martian begins with a massive dust storm that
strands fictional astronaut Mark Watney on Mars. In the scene,
powerful wind rips an antenna out of a piece of equipment and
destroys parts of the astronauts’ camp.

Mars is infamous for intense dust storms, which sometimes kick
up enough dust to be seen by telescopes on Earth.“Every year
there are some moderately big dust storms that pop up on Mars
and they cover continent-sized areas and last for weeks at a time,”
said Michael Smith, a planetary scientist at NASA’s Goddard Space
Flight Center in Greenbelt, Maryland.

Beyond Mars’ large annual storms are massive storms that occur
more rarely but are much larger and more intense. “Once every
three Mars years (about 52 Earth years), on average, normal storms
grow into planet-encircling dust storms, and we usually call those
‘global dust storms’ to distinguish them,” Smith said.

It is unlikely that even these dust storms could strand an astro-
naut on Mars, however. Even the wind in the largest dust storms
likely could not tip or rip apart major mechanical equipment. The
winds in the strongest Martian storms top out at about 60 miles
per hour, less than half the speed of some hurricane-force winds
on Earth.

Focusing on wind speed may be a little misleading, as well.

The atmosphere on Mars is about one percent as dense as Earth’s
atmosphere. That means to fly a kite on Mars, the wind would
need to blow much faster than on Earth to get the kite in the air.

“The key difference between Earth and Mars is that Mars’atmo-
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This artist’s concept illustrates a Martian dust storm, which might also crackle with electricity. [NASA]

spheric pressure is a lot less,” said William Farrell, a plasma physi-
cist who studies atmospheric breakdown in Mars dust storms at
Goddard.“So things get blown, but it's not with the same intensity.”

Challenges of Solar Power
Mars' dust storms aren’t totally innocuous, however. Individual dust
particles on Mars are very small and slightly electrostatic, so they
stick to the surfaces they contact like Styrofoam packing peanuts.
“If you've seen pictures of Curiosity after driving, it’s just filthy,” Smith
said.“The dust coats everything and it’s gritty; it gets into mechani-
cal things that move, like gears.”

The possibility of dust settling on and in machinery is a chal-
lenge for engineers designing equipment for Mars. This dust is an
especially big problem for solar panels. Even dust devils of only a




The deck of NASA's Mars Exploration Rover Spirit is so dusty that the rover almost blends into the
dusty background in this self-portrait taken in October 2007. Dust on the solar panels reduces the
amount of electrical power the rover can generate from sunlight each sol. A self-portrait taken two
years earlier offers a comparison view of cleaner solar panels. [NASA/JPL-Caltech/Cornell]

few feet across — which are much smaller than traditional storms
— can move enough dust to cover the equipment and decrease
the amount of sunlight hitting the panels. Less sunlight means less
energy created.

In The Martian, Watney spends part of every day sweeping dust
off his solar panels to ensure maximum efficiency, which could
represent a real challenge faced by future astronauts on Mars. Global
storms can also present a secondary issue, throwing enough dust
into the atmosphere to reduce sunlight reaching the surface of Mars.

VOL. 44 NO. 4

AUTUMN 2015

When faced with a larger dust storm in the book, Watney’s first
hint is the decreased efficiency of his solar panels, caused by a slight
darkening of the atmosphere. That’s a pretty accurate depiction of
what large dust storms can do, Smith said.

When global storms hit, surface equipment often has to wait
until the dust settles, either to conserve battery or to protect more
delicate hardware.

“We really worry about power with the rovers; it's a big deal,”
Smith said. “The Spirit and Opportunity rovers landed in 2004, so
they’ve only had one global dust storm to go through (in 2007), and
they basically shut down operations and went into survival mode for
a few weeks.”

Stirring Up Dust
Large global dust storms put enough dust in the air to completely
cover the planet and block out the Sun, but doing so ultimately
dooms the storm itself. The radiative heat of sunlight reaching the
surface of the planet is what drives these dust storms.

As sunlight hits the ground, it warms the air closest to the surface,
leaving the upper air cooler. As in thunderstorms on Earth, the warm

This image, taken in July 2005, shows several dust devils moving from right to left across a plain inside
Mars’ Gusev Crater as seen by NASAS rover Spirit. This is a frame grab from an animated GIF of the

dust devils. While local in nature, dust devils occur frequently during certain times of the year in some
regions of Mars. [NASA/IPL-Caltech/Texas A&M/Cornell]
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and cool air together become unstable, with warm air rising up and
taking dust with it.

Rising plumes of warm air create everything from small dust devils,
similar to those that form in deserts on Earth, to larger continent-
sized storms. These larger storms sometimes combine into the
global storms, which cover the entire planet in atmospheric dust.

Larger storms typically only happen during summer in Mars’
southern hemisphere. Seasons on Mars are caused by the tilt of the
planet, like on Earth. But Mars’ orbit is less circular than Earth’s; for
part of a Martian year, the planet is closer to the Sun and therefore
significantly hotter. This warmer time is during the southern hemi-
sphere’s summer, so radiative heat forces are strongest then. Once
started, bigger storms can last weeks to months.

Scientists aren't really sure why the years’long gaps between
storms exist.“It could be that it just takes a while for the sources to
replenish themselves,” Smith said.“Maybe there’s some kind of cycle
that the dust has to go through to get back into the right places to
trigger a new one, or maybe it’s just kind of luck.”

Scientists have been tracking these global dust storms on Mars for
more than a century, using both telescopes on Earth and spacecraft
orbiting Mars. The storms have been observed a number of times
since 1909, most recently in 2007. Now, more than eight years later,
Smith is hopeful he'll get the chance to study a major storm soon.

“We're overdue for a global dust storm and it could be saving up a
really big one this year, so that would kind of fun,” he said.“l like the
dust storms.”
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