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Explomng the Potential of Space-Based Geodesy

to Aid Rapid Assessment and Response to Large
I Earthqguakes and Related Phenomena
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Outllne
AWhat is geodesy?

: AThe Advanced Rapid Image & Analysis (ARIA) Center

. ADemonstrate different capabilities of space geodesy (INSAR & GPS)
AExampl es: Earthguakes | arge and s m:

’ AWhere do we stand today vs. where we could be in 3 to 5 years |

We emphasize the combination of data with modern geophysical modeling ‘

{

Caveat: Currently, all examples are serendlpltous
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What Is Geodesy?

e R S W TR AR AN e SN . TR T, ..
0Geodesy 1 s the measurem

Earthe, in a threedimensionaltimev ar y i n g s.

—~
. http:// en. wikipedia. org/W|k|/Geodesy
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Pisco, Peru

2001 M, 8.4
Arequipa, Peru

1995 M, 8.1
Antofagasta, Chile

2006 M, 8.3
Kuril Islands

2003 M,, 8.1

Tokachi-Oki, Japan

2004 M,, 9.3
Aceh, Sumatra §} 2009 M, 8.1
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2007 M,, 8.1 Somoan Islands

2005 M,, 8.7 Solomon Islands

Nias, Sumatra
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As reported or@\N.com 2 days after the event
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The Advanced Rapid Imaging & Analysis (ARIA)
Center for Natural Hazards
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WHAT 1S ARIA?

Natural hazard science/mitigation/assessment/response

Leverages worldeading expertiseat JPL and Calteah
the advancement and exploitation ofjeodesyremote
sensing, anajeoscience

Sanctioned to spanasearchtechnology, demonstration
& operational activity (a big change!)
Start with ARIAEQ

Beyond ARIAQ
ARIAMagma {/olcanic activity)
ARIAFIre Quring/after fires)
ARIAFlow Debrisflows, deep-seated landslides?
X ®

Not For Distribution



THE ARIA VISION
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AEarthuke pnysIcs
ACrustal rheology
ALandslide/debris flowmechanics
AVolcanology

AHydrology

AGeodesy

AMulti-spectral imaging

ASeismic engineering

ADamage asSe
decorrelation

AVolcano hazards monitoring
ANationwide velocity map
ATsunami early warning

AFire perimeter tracking
ACTBT verification

ALandslide tracking
AAquifer/oilfield/CQ, monitoring

ALevee/coastallriver delta
monitoring

ARapid detection,Classification &
description of evens or transients
with confidence levels

ARapiddamage assessment
ATsunami early warning

AProvisionof public archive of
various levels of data and
necessarytools for interpretation

Alntegratedproduct (fusion) support
(e.g., fires perimeters, burn history
vegetation types)

ATriggered deployments or tasking
of observationsystems

Kot For Distribution
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LOTS OF EXAMPLES

QAL T €K S AR LT oo e (AL
01999 Mw 7.1 Hector - Mkreeo,) CA E

AObservations of ground deformation
AFault models
ADamage assessment

0 2005 Mw 7.8 Pakistan EQ
o Small earthquakes
0 Volcanic processes

0 2007 Mw 8.0 Pisco, Peru EQ
ASubduction zone
AModel-based tsunami assessment

0 2007 Mw 7.8 Tocopilla, Chile EQ

AHigh rate GPS
ATsunami early warning






PHASE A MEASURE OFHE RANGE

The phase of the radar signal is the number of cycles of oscillation
that the wave executes between the radar and the surface and back
again.

Number of cycles :
(actually millions) The phase measures distance

(range) in wave cycles (averaging
over all things within a pixel)

One pixel in an image
/ d with millions of pixels

\'/ Interferometry exploits
the phase information

as foll owsé




