The Abdus Salam v
International Centre for Theoretical Physics

THO

2048-3

From Core to Crust: Towards an Integrated Vision of Earth's Interior

20 - 24 July 2009

New appraisals on the Earth's interior from relaxation normal modes and
long-term rotation

R. Sabadini
Universita degli studi di Milano, Italy

Strada Costiera | I, 34151 Trieste, ltaly - Tel. +39 040 2240 |11; Fax +39 040 224 163 - sci_info@ictp.it, www.






10°

Maxwell time = v,/ u,~ 0 (10° y)

anelastic and transient rheology

Chandler
wobble

ology IR r N
/ postseismic N\

deformation \

steady-state rheology

postglacial  polar mantle
rebound  wander convection

10° 10°
£(s)

1012 1016



Lithosphere
Upper Mantle

<
<«

»

Lower Mantle







v
.0'/
B v
(p
gu
'T) —p
v
¢/
,O/
gr
_|_
f
—0

vQ ¢/
= 47
G
(P +
Pr)

o
ij T K (
14
o
ij !
30kk6>
]
— 2
L€
’Lj_l_)\
€
kk5
]




v(r) = Z V(1) Og Py (cos )

§'(r) = =3 6u(r) Pulcos6)

1 d"(z? —1)"
27n/! dx™

P (z) =



Vi,
AXn + 210, U,
y(r,n,s) = ) N _
_én

\ —&ggn— ”TH(Enjtélepffn )

V-u= Z Xn(7) Py(cos8)

n=2

n(n + 1)

2
r



d.y(r,s,n) = A(r,s,n)y(r,s,n) + é(r — rg)f(n)

A(r,s,n)

N =n(n+1)

\

—2 N
rp3 rp3
_1 1
r r
_4gp + A4~ Ngp _ 2N~y
r r2 3 r r2 3
gp _ 2y ANA(HE) 24
T r2 g r2 g3 72
—47Gp 0
_4nG(n+l)p 47 G Np

T




Green functions - Incompressible
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Compressible (approximated) model
Helmholtz equation
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Harmonic degree n
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Poles s(1) (1/kyr)
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A new class of modes
Compositional C-modes



Fluid limit
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General Scheme

Satellite
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SLR and GRACE
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The Map of Mass Variation Trend -
Filtered
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Geoid from GRACE

Geoid Rate (mm/yr)



GRACE up 30 - Nearby
Fennoscandia Removed

Geoid Rate (mm/yr)



GRACE up 30 - Nearby Hudson Bay
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Global Problem - Search for best viscosity

Vup =
3.1x10® Pas

v,y = 1.5x10%
Pas

Cleaned GRACE
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