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Applications – Plate Kinematics

courtesy: Jeff Freymueller, UAF
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Reference Frames – ITRF vs. fixed (stable North
America)

courtesy: Jeff Freymueller, UAF
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Reference Frames – Tibet

courtesy: Jeff Freymueller, UAF
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Applications – Interseismic strain buildup

Freymueller et al. 2008, AGU Monograph
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Applications – Elastic Fault Deformation
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Application – Slip Estimation (2002 Denali)

Hreinsdóttir et al., JGR, 2006
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2002 Mw=7.9 Denali Earthquake

Hreinsdóttir et al., JGR, 2006
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Applications – Co-seismic (Tohoku, 2011)

30 seconds per frame

Grapenthin and Freymueller, GRL, 2011

video doesn’t work? try: https://www.youtube.com/watch?v=1QCcVqZgNKw
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animation_s1_grapenthin_freymueller_2011_grl.mp4
Media File (video/mp4)

https://www.youtube.com/watch?v=1QCcVqZgNKw


Applications – Co-seismic (Tohoku, 2011)

1 second per frame

Grapenthin, 2012

video doesn’t work? try: https://www.youtube.com/watch?v=rMhhyb6Yy94
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animation_s4_appendix_A_grapenthin_dissertation.mp4
Media File (video/mp4)

https://www.youtube.com/watch?v=rMhhyb6Yy94


Applications – Co-seismic (Gorkha, 2015)

Lindsey et al. 2015, GRL
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Applications – Co-seismic (Gorkha, 2015)

Lindsey et al. 2015, GRL
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Applications – Slow Slip

Rogers & Dragert 2003, Science
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Applications – Early Warning (2014 South Napa)
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Grapenthin et al. 2014, GRL


Napa_production.mp4
Media File (video/mp4)



Applications – Volcano Hazards

Freymueller & Kaufmann, 2010, JGR
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Applications: Volcano Hazards

Mt. Redoubt 
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>0.1 ) km3

F-Test: Spheroid preferred.
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Applications – Volcano Hazards

Hreinsdóttir et al. 2011, AGU
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Applications – Glacial Isostatic Adjustment

Sella et al. 2007, GRL• estimate rheology
• estimate past ice loads and distribution
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Applications – Aquifers

Bawden et al. 2001, Nature
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Applications – Aquifers

Amos et al. 2014, Nature
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Applications – Snow Load

Heki 2001, Science
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Applications – Snow Depth

Left: McCreight et al. 2014, Water Res.; Right: Larson et al. 2009, GRL
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Applications – Vegetation Growth

Left: McCreight et al. 2014, Water Res.; Right: Larson et al. 2009, GRL24 / 35



Applications – GNSS Meteorology

source: TU Delft,
(www.citg.tudelft.nl/nl/over-faculteit/afdelingen/geoscience-and-remote-sensing/research-themes/gps/gnss-meteorology)
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Applications – GNSS Meteorology

source: http://www.gpsmet.noaa.gov/
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http://www.gpsmet.noaa.gov/


Applications – GNSS Meteorology

source: http://www.gpsmet.noaa.gov/
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http://www.gpsmet.noaa.gov/


Applications – GNSS Meteorology

source: http://www.radar.weather.gov/
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http://www.radar.weather.gov/


Applications – Volcanic Ash Plumes
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Applications – Volcanic Ash Plumes
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Applications – Volcanic Ash Plumes

plume introduces

phase delay
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Applications – Volcanic Ash Plumes

longer signal 

travel time
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Applications – Volcanic Ash Plumes

longer signal 
travel time

plume introduces
phase delay
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Applications – Volcanic Ash Plumes
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Applications – Volcanic Ash Plumes
RVBM – AC17
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Applications – Volcanic Ash Plumes

Larson 2013, GRL
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Applications – Ionosphere Studies

source: http://xenon.colorado.edu/spotlight/
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Applications – Ionosphere Studies (Tsunami EW)

NASA / JPL Tohoku Ionosphere movie

NASA/JPL-Caltech, video doesn’t work? try: https://www.youtube.com/watch?v=17GNzXmEYjA
35 / 35


NASA_tohoku_tsunami_ionosphere.mp4
Media File (video/mp4)

https://www.youtube.com/watch?v=17GNzXmEYjA

