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Cross-sections used for the 2D models
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Interseismic deformation rate along A-A’
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Interseismic deformation rate along A-A’
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Interseismic deformation rate along A-A’
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" Observed deformation along A-A’ can largely be explained
ﬁ" by interseismic deformation alone
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Modeling deformation rate along B-B’

AMERIC

Tintina
=7
.

\

N



Modeling deformation rate along B-B’
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Modeling deformation rate along B-B’
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Modeling deformation rate along B-B’
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Modeling deformation rate along B-B’
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Modeling deformation rate along B-B’
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The mismatch can be fixed by either:

— Decreasing the locking depth

— With a weaker lower crust above the mantle wedge
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Modeling deformation rate along B-B’

J/m combination of interseismic and postseismic deformation
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Modeling deformation in 3D: Discretized geometry




Interseismic deformation in 3D
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Interseismic deformation in 3D

GPS and modeled velocities
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Interseismic deformation in 3D
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Residual velocities
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Postseismic deformation in 3D

Modeled postseismic velocities with viscous relaxation alone + a
weaker lower crust above the mantle wedge
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Postseismic deformation in 3D

Modeled postseismic velocities with viscous relaxation alone + a
weaker lower crust above the mantle wedge
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Postseismic deformation in 3D

Modeled postseismic velocities with viscous relaxation alone + a
weaker lower crust above the mantle wedge
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Postseismic deformation in 3D

weaker lower crust above the mantle wedge

Modeled postseismic velocities with viscous relaxation alone + a
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Postseismic deformation in 3D

Modeled postseismic velocities with viscous relaxation alone +
shallower locking depth
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Postseismic deformation in 3D
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Modeled postseismic velocities with viscous relaxation alone +
shallower locking depth

Y 7 W
"R o\
C A
NS
’ )
/ 50 mm/yr Y 3 )
LG / —_—
56° L A / Postseismic (Modeled)
R . N /| Residual (GPS-INT)
LI
Lind 0
=160° ——

\
100 200
1
-152°

—
—144°




Iceland

342

Northern Volcanic Zone and Krafla

343 344°

Volcanic System

~ . Widening

Nov 1981 N\~ ~ /:l/gﬁf:r

Jan 11981 PRRRTS
o 2

Octiggo / May1978 "%, *~

2
11980 7 Nov1978 <

e
Mar 1980
s Jul1978 Jan 1978 N
- N
Sep 1977 /o,
Jan 1977
Apr

19772 Gctio7e . < Deci97s
N __ 7

T
-10

T T T T
0 10 20 30 40 50

[Tryggvason, 1984]

e
>
?@A(e
Magma
Chamber Upper Crust

Lower Crust

U[BUCk et al., 2006]
& 0



InNSAR observations
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Individual Contributions

Observed Model
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Conclusions

— GPS velocities in southcentral Alaska can be explained by a
combination of interseismic deformation and postseismic
viscous relaxation following large recent earthquakes

— Best fitting model needed to match transient deformation
requires postseismic viscous relaxation of mantle along with:

- Shallow locking depth on part of the segment between the
Kodiak and Kenai asperities, or
- A weaker lower crust above the mantle wedge



