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In the context of planetary tidal and rotational evolution

We seek to model long term dissipative effects under
various geophysical aspects.

• Tidal dissipation and the
"Time-Scale Problem" of Lunar
age.

• Geophysical processes: plate
tectonics, mantle convection,
and surface loading.

Touma &Wisdom (1994)

General Framework
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• Dynamical Ellipticity:
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• Present observations→ 0.5%
excess.
• History is hardly constrained!

The Earth’s dynamical Ellipticity
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Variation Due to Ice Ages
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Variation Due to Ice Ages
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- Momentum Conservation
- Poisson’s Equation

+
Continuity Equation

++
Rheology Constraint 

Deformation Differential 
System:

Solved by Propagator 
Matrix Method

Calculate normal Modes 
using the 

Residue Theorem

Love Numbers:
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Love Numbers and the VE Response
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Utilizing the Sea level Equation
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Because both vertical displacement and sea surface
variations are function of sea level itself (Farrel & Clark 1976)
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d8 , dF = ice and water densities �0 = area of oceans
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Sea Level Equation in Simplest Form
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Ice History
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Evolution of Dynamical Ellipticity:
B6 − 66 + 65
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Evolution of Dynamical Ellipticity:
Ice Sensitivity
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Evolution of Dynamical Ellipticity:
Viscosity Sensitivity
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Evolution of Dynamical Ellipticity:
Constraining by ¤�2 SLR Observations
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Thank you for your
attention!


