Mantle convection
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see Coltice et al, Science 2012
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E(t) ~ E(0)eM [1+ O(e‘()“’\Q)t)]
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Sequential data assimilation:
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Kalman filter:

Surface heat flux vs Temperature field Surface velocity vs Temperature field
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Boundary layer probe Interior probe






2 steps of assimilation
(-100Ma & OMa)

True state

OMa

6 steps of assimilation
(-100Ma, -80Ma, -60Ma, -40Ma, -20Ma, 0Ma)
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Looking for a postdoc or PhD on that topic? Contact me



Late Proterozoic 650 Ma

Ancient Langmass @9
Modern Landmass (=2

Subduction Zone (triangles point in the
direction of subduction) {}

Sea Fioor Spreading Ridge <7



Horizontal divergence: “RIDGES”
& “SUBDUCTIONS”

Toroidal motion: ~40% but no pure transform



RICARD ET AL.: GEODYNAMIC MODEL OF MANTLE HETEROGENEITIES

OBSERVED GEOID COMPUTED GEOID WITH C21 S21




GEMILAB 1
Final State (present—day)
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Bunge et al., 1998
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DATA ASSIMILATION

Blended estimate, Forecasting/Hindeasting of
3D Temperature evolution, surface & interior Velocities



