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Topography might delimit marbled planets.
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Can we model it?
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Can we model it?

Earth-like topography—in large ways
due to plate tectonics—could be rare.
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Dynamic topography occurs anyways,
on the surface above mantle upwells
and downwells

views of Earth’s dynamic topography
at different length scales
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Hoggard+, 2016, Nat. Geosci. Dynamic topography (km)
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these models are already calculating the stress field of the flowing mantle!
convective stress balances hydrostatic pressure at the surface

Guimond, Rudge, & Shorttle (2022), Planet. Sci. J.
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Making synthetic topography maps:

Spherical harmonic expansion of root mean square elevation
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topography for 1D thermal evolution models

Guimond, Rudge, & Shorttle (2022), Planet. Sci. J.
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Making synthetic topography maps:

Spherical harmonic expansion of root mean square elevation
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Making synthetic topography maps:
Spherical harmonic expansion of root mean square elevation

—1.00 —0.75 —0.50 —0.25 0.00 0.25 0.50 0.75 1.00

r —] Dynamic topography (km)
Extract scaling relationship of RMS
topography for 1D thermal evolution models
D)
Y e
—1.951 [ Data An B
—2.00 _. ----------- Model e 10° 43
o107 :_‘]3
2051 ® . . 10°
£ -210{° .
T%E ~92.151 ‘ ;
< o ] 0 30 60 90 120 150 180 210 240 270 300 330 360
—9.95 Spherical harmonics
) . . "| expansion
76 78 80

Guimond, Rudge, & Shorttle (2022), Planet. Sci. J.
log(Ra;)



6@cam.ac.uk

Clﬂg,’

@xo_planets

Claire Marie Guimond

b
an
~
<<
~
O
o
(a9
O
I
=
=
Z
<<
w
(a9
o
=
[S3]

Making synthetic topography maps

Integrate to find the ocean basin volume
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Making synthetic topography maps

Integrate to find the ocean basin volume
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Latitude

Making synthetic topography maps:

Integrate to find the ocean basin volume
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Making synthetic topography maps

Integrate to find the ocean basin volume
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Ocean mass fraction

Hypothetical water world
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The pure dynamic
topography model is a lower

limit to the topography Theoretical topographic capacity
possible in reality. Dynamic topography
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CONCLUSIONS

Simple dynamic topography alone could maintain land on planets with less than an
Earth ocean’s worth of water.

The largest rocky planets are essentially smooth, featureless spheroids.

Many Earth-sized exoplanets may not look like Earth.
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