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About Me

• PhD Candidate in English and Science and 
Technology Studies at UC Davis

• I study feedback loops between science 
and the arts

• Dissertation title: Speculative Planetology: 
Science, Culture, and the Making of Model 
Worlds

• My specialties
• Science fiction literature and media
• History and culture of climate 

modeling and planetary science 
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Two case studies

• Terraforming narratives interacted with science and 
technology 

• The interactions created new ways of thinking about 
environmental and technological futures

• Takeaway: the stories we tell about fictional scenarios, 
even about terraforming imaginary worlds, help to decide 
what happens to our own world



Case 1:
======
Dune
(1965), 
ecology 
and 
planetary 
science 



Case 2:
======
“The 
Genesis 
Effect” 
(1982) and 
particle 
systems



Case 1:
======

Dune (1965), ecology and planetary science 



How Climate Scientists Talk about Science Fiction
(Especially Dune)





“Habitable Zone Limits for Dry Planets” 
by Abe et. al

“We can imagine another kind of habitable planet that has only a small 
amount of water and no oceans; it might be covered by vast dry 
deserts, but it might also have locally abundant water. We call such a 
dry planet a ‘‘land planet.’’ The fictional planet known as Arrakis or 
Dune (Dune, Herbert, 1965) provides an exceptionally well-developed 
example of a habitable land planet. In its particulars, Dune resembles a 
bigger, warmer Mars with a breathable oxygen atmosphere. Like Mars, 
Dune is depicted as a parched desert planet, but there are signs that 
water flowed in the prehistoric past. Dune has small water ice caps at 
the poles and more extensive deep polar aquifers. The tropics are 
exceedingly dry, but the polar regions are cool enough and moist 
enough to have morning dew” (443).







“SFnal” climate 
science?
I do take advantage of a somewhat SFnal view of the 
universe in doing my research. That is, I’m trying to 
understand, say, the earth’s climate. That’s only one 
place with one particular set of conditions. What (the 
SF-fan in me asks) would it be like if the earth rotated 
much faster, more slowly, if the sun produced less UV 
(hence less ozone on earth, hence less greenhouse 
effect in the stratosphere, hence …?), if the earth 
were farther away/closer in, and so on. I can’t say that 
it’s resulted in any journal articles that I wouldn’t have 
written anyhow, but it does make it easier for me to, 
say, read paleoclimate papers (the earth did rotate 
faster in the past, sea level has been much higher and 
lower than present, …)

Robert Grumbine, More Grumbine Science blog



An “sfnal” way of thinking
• Imbrication of history of climate modeling with history of science 

fiction

• Standard model of climate has few requirements:
• Top of atmosphere energy balance

• Convection model of energy transfer

• This was surprisingly difficult for early climate science to get right*

*credit due to R.T. Pierrehumbert’s Tyndall lecture for this observation



The state of our knowledge of Venus is amply illustrated by the fact that the 
Carboniferous swamp, the wind-swept desert, the planetary oil field, and the 
global Seltzer ocean each have their serious proponents, and those planning 
eventual manned expeditions to Venus must be exceedingly perplexed over 
whether to send along a paleobotanist, a mineralogist, a petroleum geologist, or 
a deep-sea diver (849). 



Raymond T. Pierrehumbert



“Science Fiction 
Atmospheres” 

• R.T. Pierrehumbert

• Bulletin of the American Meteorological 
Society, May 2005



Dune’s science fiction atmosphere
Pierrehumbert, 2005



Why is Dune so important to 
planetary scientists?
• Feedback loop: 

• We’ve seen planetary scientists interested in science fiction
• Because of the way that its thinking mirrors/supplements scientific planetary 

thinking

• A lot of Dune examples

• Obviously, science fiction authors are also really interested in science. 
• How did Frank Herbert transform the science of his own moment to get

Dune?









Terraforming

“Our first goal on Arrakis,” his father said, 
“is grassland provinces. We will start with 
these mutated poverty grasses. When we 
have moisture locked in grasslands, we’ll 
move on to start upland forests, then a 
few open bodies of water—small at 
first—and situated along lines of 
prevailing winds with windtrap moisture 
precipitators spaced in the lines to 
recapture what the wind steals. We must 
create a true sirocco—a moist wind—but 
we will never get away from the necessity 
for windtraps.” 





In Where There is Life In Dune

“Cowles saw how vegetation was 
largely determined at first by raw 
physical forces, then gradually 
established itself and at length 
became a controlling influence that 
tended […] to stabilize the earth’s 
surface” (97).

Vegetation and animal changes will 
be determined at first by the raw 
physical forces we manipulate. As 
they establish themselves, though, 
our changes will become controlling 
influences in their own right (445).



In Where There is Life In Dune

This assurance seems to satisfy many 
who forget that, beyond a certain
critical point, freedom diminishes as 
numbers increase within a finite space. 
This is as true of humans on a 
continent as of gas molecules in a 
sealed flask (23). 

Beyond a critical point within a 
finite space, freedom diminishes 
as numbers increase. This is as 
true of humans in the finite 
space of a planetary ecosystem 
as it is of gas molecules in a 
sealed flask (797). 
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In Where There is Life In Dune

“The Crusades, which had become 
a system of mutual pillage and 
extortion, also helped create 
great mercantile and shipping 
cities in the north of Italy” (194).

"The historical system of mutual 
pillage and extortion stops here on 
Arrakis," his father said.



Scaling up

• A planet has “climates” → a planet has a “climate” 

• Working ecology (like the USDA dune project) → planetary ecology



The Speculative Atmosphere 
in Computer Graphics circa 

1985



The Computational Universe

Karl Sims, “Evolved Virtual Creatures,” 1994











“Genesis effect”

DR MARCUS: “Stage Three will involve the 
process on a planetary scale. It is our 
intention to introduce the Genesis device 
into the pre-selected area of a lifeless space 
body, such a moon or other dead form. The 
device is delivered, instantaneously causing 
what we call the Genesis Effect. Matter is 
reorganized with life-generating results.”

The Lucasfilm Computer 
Graphics Team













SPOCK: “It literally is Genesis.”
KIRK: “The power of creation.”



Particle Systems as natural phenomena?









“As a result of television coverage 
of these fly-bys and the subsequent 
image analysis, the public also has 
certain expectations about the 
general behavior of the planet's 
atmosphere. We had selected a 
fluid dynamic technique that would 
deliver this realistic motion [but] 
this beginning vorticity state is 
quite important and must match up 
with the desired visual features to 
assure the proper advection.”
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