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The 1999 Mw 7.1 Hector Mine Earthquake
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The Hector Mine horizontal coseismic field (NS and EW) derived from 10m
SPOT4 1998 and 10m SPOT2 2000 images.
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Medium resolution optical satellite datg (late 20t Century...)

LANDSAT (30/15 m)
ASTER (15 m)
SPOT1-4 (10 m)

High resolution optical satellite data (215t Century onwards...)

Quickbird (0.6 m) Kompsat (1 m)
SPOT5 (2.5 m) EROS (0.7 m)
Ikonos (0.8 m) CARTOSAT-1 (2.5 m)

WorldView (0.5 m) PLEIADES (0.5 m)
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Can we make use of other (non-digital) optical datasets,
acquired over the 20t Century, to measure tectonic
deformation?

declassified spy satellite imager
USA: CORONA| HEXAGON, |etc

RUSSIA: KVR-1000, KATE-200, TK-350, etc

aerial photos

(various resolutions and coverage)
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Can we make use of other (non-digital) optical datasets,
acquired over the 20t Century, to measure tectonic
deformation?

declassified spy satellite imager
USA: CORONA| HEXAGON, |etc

29,000 images -.$30 perimage USGS -
age 3

1. Introduction 2. Iceland tectonics |3. Krafla - KH9/SPOT| 4. Krafla - airphotos



- Plate Spreading rate =20 Extension in the Krafla rift crisis (1975-84):
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Extension in the Krafla rift crisis (1975-84):

SPOT5 (2.5 m) KH-9 Hexagon (9 m)
PUSHBROOM SENSOR FRAME CAMERA SYSTE
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Best fitting
2"d order polynomial

coefficients =

-8.02e-005
9.15e-007
1.59e-005
8.74e-002
4.62e-003

-2.05e+001

W17°30° wW17° W16°30°
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Extension in the Krafla rift crisis from aerial photos (1957-1990):.

Correlation time differer
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SIS from aerial photos (1957-1990):

Epipolar
perpendicular
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Raw image
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-
I spot5_to_hexagon_gcps_opt.pts - Notepad
File Edit Format Wiew Help

Raw image

l:File generated the : Sat Fekh 20 15:35:20 2010
1GCPS optimization report:

VGCP S Easting misregistration (meter) / Worthing Misregistration (meter)
; 1 0

Typically: standa
deviation < 1 pi

H LL1B6505 =4 .965529
H 2 0, 771343 3.215329
H 3 -2.260581 -7.312462
H 4 0.176550 -0.035906
H g 0.941535 1.737800
H ] -0, 985515 -1.457821
H 7 -1.987574 -0.521521
H 8 -1.238876 -1.691003
H =] 0.4936209 0.310529
H 10 -0.354313 -0.894514
H 11 0,152045 -1.8553333
H 1z -2.420058 0.351618
H 13 -0, 919807 0.156689
H 14 2.695261 -4, 209632
H 15 0. 646360 1.994121
H 16 0.930362 1.789405
H 17 3.645990 9, 594250

jEasting mis-registration in meters (average  Standard Dewiation):
iMorthing mis-registration in meters Caverage / Standard Deviation)
iMorm mis-registration in meters Caverage / standard Deviation):

0. 0110065
-0.1241709
0.1246578

1.5675003
3. 6414418
3. 0644904

1. Introduction

2. Iceland tectonics |3. Krafla - KH9/SPOT | 4. Krafla - airphotos

5. Conclusions



W17°30° W17° W16°30°

aW1
S 1957-1990
o1
=

.0V.SON

0

S S |
Kilometers

o -

W17°30°

1. Introduction 2. Iceland tectonics |3. Krafla - KH9/SPOT | 4. Krafla - airphotos 5. Conclusions




1. Introduction 2. Iceland tectonics |3. Krafla - KH9/SPOT | 4. Krafla - airphotos 5. Conclusions




l‘
‘\
Ay
Ve 3
P> S

. 2
» 4 Y . |
~ g Ly
e
’ 5
- v .
‘. Iig ¢
e J _S_-‘.;‘ ’
v ~. o ~
J o T
’ . [
o’ B
= s .
I
- r /
o e
= -
W e AR
3 PSS i <0 4
o
’
. "'
B el -
¢ o y
. %
o -
o -

x4
» f’.f"-f o 4 oA
h. 54
o 2 :
s R gt 27 B0
- 'y »
b3 v
- . N Y
S,
L -
- " 4

1957 DEM

-0

S /
1. Introduction 2. Iceland tectonics |3. Krafla - KH9/SPOT| 4. Krafla - alrphotos 5. Conclusions




Subsidence (m)

|a rift crisis (1975-1984):.

T T
2 3

Distance (km)

1. Introduction

1990-57 DEM difference
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Full 3D deformation
field from aerial photos

epipolar
perpendicular
plane (119/299°)
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General:

« Monitor any 20" century ground
displacements (horizontal or vertical) of
1+ m (spy image) or 10+ cm (aerial
photos), where we have data coverage!

Iceland specific:

« 7-8 m extension in each dike injection

 Begin to reconcile how episodic dike
injections add up to the long term plate
spreading rate.

STILL NEEDED!

» complete global archive of
aerial and satellite imagery for
the 20t Century.

* declassification of spy image
camera calibration information.

* improved resampling to
account for film distortions in
spy images (using reseau grid).

* support for panoramic camera
systems (e.g. Corona images).

* access to declassified
Russian spy imagery.

* bundle block gcp optimization
to mosaic aerial photos

* epipolar geometry for SPOT




