Future Plans

Mark Simons, Caltech:

We will pursue small amplitude tectonic deformation signals in the Basin & Range using stacks of ERS and Envisat data integrated with continuous GPS data.  If WInSAR gets ALOS data for S. America, then we will continue our ongoing studies of the seismic cycle in Peru and Chile with that data.  We are also going back and reassessing coseismic models of the Landers earthquake.

Zhenhong Li, University College London, UK:

We will use WInSAR data to (1) develop and validate atmospheric correction models for reducing water vapour effects on SAR interferograms; (2) develop advance InSAR/GPS integration techniques to detect slow deformation signals (e.g. interseismic and postseismic signals); and (3) investigate tectonic deformation of the Eastern California Shear Zone and Yucca Mountain, Nevada (collaborating with Dr. Geoffrey Blewitt and his colleagues at University of Nevada, Reno).
C.K. Shum, The Ohio State University:
We propose to apply synthetic aperture radar (SAR) interferometry techniques using WInSAR data including ALOS L-band PALSAR, ENVISAT ASAR and other SAR interferometry: to study (1) the dynamics of ice mass flux across the grounding zone in the Filchner/Ronne Ice Shelf region in E. Antartica, and (2) the ocean tidal dynamics in the "thin" ice covered seas in Schirmacheroase Oasis in Dronning Maud Land, Ross Sea, and Filchner/Ronne ice shelves, Antarctica. We also propose a radar sensor calibration/validation and InSAR technique development component with the scientific objectives: (1) to compare PALSAR L-band measurements with those of C-band SAR (e.g., ERS-1, SRTM) and X-band (SRTM) over two types of land covers: an ablation ice sheet (Dronning Maud Land, E. Antarctica) and a well-known land region in North America near Hudson Bay region and the Great Lakes region; and (2) to study the feasibility to improve the ability for determination of accurate baseline length for repeat pass interferometry using ALOS PALSAR by applications of precision orbit determination methodologies to enhance the knowledge of the orbit accuracy of ALOS.

Gilles Peltzer, UCLA:
California projects, Fault and earthquake processes: Analyze deformation field from InSAR data near surface rupture to observe response of fault zone to co-seismic strain. Use time series data to infer temporal behavior of post-seismic deformation. Develop poro-elastic models to describe observed deformation.  Exploit longer time series data acquired by ERS and ENVISAT to characterize fast slip rate observed along the Blackwater fault using limited ERS data.

Kristy F. Tiampo, University of Western Ontario:
Studies of volcanic regions around the world.  Groundwater deformation studies in both the US and Canada.  Bayesian integration of GPS and InSAR signal, in conjunction with other geodetic data (lidar, for example) into a 4-d field with error estimates, and associated inversions.
Matt Pritchard, Cornell:

For research, I hope that WInSAR will acquire data in some areas of the northeast (particularly upstate NY) so that several natural and anthropogenic sources of deformation can be monitored.  This area is of course challenging for C-band radar, but a dense collection of ERS and RADARSAT data can be used to test advanced post-processing techniques, and hopefully ALOS data will also be acquired.

Mike Taylor, University of Kansas:
The University of Kansas is interested in using the WinSAR archive to quantify slip rates along faults that comprise the Eastern California Shear Zone (ECSZ).  Additionally, faults that comprise the ECSZ are generally not through going structures.  Rather, significant faults typically display an en echelon geometry and feed slip into extensional or contractional fault step-overs, or bends.  Characterizing the deformational style and quantifying the strain accumulation at these fault terminations will assist in quantifying the bulk strain within the ECSZ of the Mojave.
Andrew V. Newman, Georgia Institute of Technology:

Over the next 3 years, I plan to use data obtained through the WInSAR consortium to develop robust spatial deformation sequences for ongoing magmatic processes across the globe.  Areas of specific focus for WInSAR data include Long Valley Caldera in California, the Valles Caldera and Socorro Magma Body in New Mexico, and Santorini Caldera in Greece. InSAR data will be combined with ongoing GPS studies to describe 4-D deformation kinematics.

David Schmidt, University of Oregon:
My group is studying fault related deformation, land subsidence from groundwater recharge and extraction, as well other crustal deformation signals in the western US.

Roland Bürgmann, Univ. of California, Berkeley:
We will continue our efforts to study tectonic and non-tectonic deformation in Central California including investigations of (1) locking distribution and seismic potential of active strike-slip faults, (2) uplift rates and kinematics of active thrust faults, (3) kinematics and dynamics of deep-seated landslides, (4) time-dependent deformation associated with slow slip events and postseismic relaxation processes. We are also eager to continue InSAR based studies of deformation in other regions of the world. 

Ricky Becker, Western Michigan University:
We are working on a couple projects where we will be using WInSAR data in the next 3 years. The first is looking at land subsidence in Amherst, NY, which is apparently due to drying in swelling clays, and possibly due to groundwater extraction. The initial part of this was done outside of WInSAR, but we plan on acquiring more data to use a persistant scatterers approach to the problem. We are also developing work on groundwater drawdown related subsidence in the Boston, MA area.
Rob Mellors, San Diego State University:

Examine fault movement and properties in the Salton trough and nearby areas; map areas of groundwater withdrawal and estimate aquifer properties in same area.

John Wahr, University of Colorado:
We have been using WInSAR data to study land surface deformation in eastern Utah related to salt tectonics.  Briefly, sedimentary strata in this region lie atop salt layers deposited during the evaporation of ancient seas.  The salt is relatively mobile, and as

it moves around or gets squeezed out there are accompanying displacements of the overlying sediments. We are continuing to use WInSAR data to look at salt tectonic displacements in other regions of Utah and western Colorado.

Falk Amelung, University of Miami:

Gravitational spreading and the volcanic systems of the Hawaiian Volcanoes, Contemporaneous deformation of the Basin and Range Province, Contemporaneous deformation of the Eastern California Shear Zone, Land subsidence is New Orleans, Louisiana Everglades sheet flow.
Paul Vincent, Oregon State University:

I plan on utilizing data from Envisat, ALOS, Radarsat, TerraSAR-X platforms (whatever SAR data WInSAR purchases) over the Pacific Northwest from Cape Mendocino to Vancouver Island along the Cascadia Margin.  The applications are two-fold: 1) for long-term vertical deformation measurements and 2) for short-term landslide potential and 

coastal erosion assessments.  I will also use any WInSAR data inland along the CSZ to search for new and monitor and better characterize existing seismically active crustal faults (e.g., the Scotts Mills earthquake of 1993) using WInSAR data.  I also plan on continuing work in S. CA to get my Ph.D. thesis paper out as well (Southern SAF, 

Superstition Hills Fault, etc.).

Eric Fielding, Jet Propulsion Laboratory:

We have several projects utilizing WInSAR data. We plan to study the postseismic deformation for the Parkfield  and San Simeon earthquakes, and the coseismic and postseismic deformation for any new earthquakes that may happen in the next three years. We are using time series analysis to study interseismic and transient deformation associated with the San Andreas Fault system from the Gulf of California up through the Central San Andreas Fault. We also plan to apply time series analysis to western US volcanic complexes, including Yellowstone, Long Valley and Cascades. In addition, we are working on new techniques to separate the tectonic deformation from non-tectonic ground deformation (related to hydrology and petroleum operations) and atmospheric variations.
John Bell, University of Nevada, Reno:

The InSAR lab has been focusing largely on groundwater-related land subsidence throughout Nevada, but have also been investigating tectonic deformation associated with medium-magnitude earthquakes. Use of InSAR for groundwater resource management in Nevada will be a major research application during the coming years.  The Nevada Geodetic Laboratory also housed here at UNR has utilized WInSAR data covering the Yucca Mountain-Death Valley region to examine secular deformation rates using both InSAR and GPS data, and this research will hopefully continue through the Earthscope Program.  Researchers in the Department of Geological Sciences and Engineering have been utilizing WInSAR archives during the last several years to measure aquifer/reservoir response to geothermal withdrawals in Nevada. This research has been supported by the Department of Energy and will play an important role in evaluating renewable resources in the next few years.
Ben Brooks, University of Hawaii:

Continued monitoring of Big Island, Hawaii volcanotectonic phenomena including: Mauna Loa inflation and possible eruption; Kilauea ongoing eruption; Kilauea south flank slow earthquakes. All of our work on the Big Island is especially important because we also operate a dense continuous GPS network (with Stanford and HVO) so it is an important test-bed for persistent scatterer and atmospheric mitigation techniques (e.g. Foster et al., 2006).  Investigating and monitoring of relative sea-level changes along coastal western US (e.g. Brooks et al,, 2007).  Further developing of atmospheric mitigation techniques in the western US (after Foster et al., 2006).

David Sandwell: Investigate shallow fault creep along the San Andreas Fault system.  Investigate postseismic deformation mechanisms in the Eastern California Shear Zone and throughout the world.  Investigate the widths of fault damage zones in response to changes in crustal stress.

Howard Zebker and Paul Segall, Stanford University:

Sean Buckley, University of Texas at Austin:

Rowena Lohman, Woods Hole Oceanographic Institution
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Mark Simons, Caltech:

Nothing using WInSAR data (other than papers Yuri Fialko is first author on).
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Student Theses
Mark Simons, Caltech:

Current students:  Francisco Ortega (Y1), Sarah Minson (Y4), Celia Shiffman (Y1),  Ben Yang (Undergrad)
Current postdocs: Eric Hetland

Baessler, Michael, On the determination of three-dimensional ice stream velocity fields in Antarctica using interferometry from multiple synthetic aperture radar sensors, The Ohio State University, August 2001.

Baek, S., DEM generation and ocean tide modeling over Sulzberger Ice Shelf, West Antarctica, using synthetic aperture radar interferometry, The Ohio State University, August 2006.

Elizabeth Cochran, UCLA, PhD in 2005
Sara Cina, UCLA, current ESS PhD student

Sergey Samsonov, Integration of Differential InSAR and GPS measurements for studying surface deformation, PhD thesis, March 2007, University of Western Ontario.
Jay Jackson, Integrated Space Geodetic Study of Ground Deformation over the Socorro Magma Body, New Mexico, MS thesis, Georgia Institute of Technology, anticipated summer 2007.

Schmidt, D. A. (2002), The kinematics of faults in the San Francisco Bay area inferred from geodetic and seismic data, Ph.D. thesis, 181 pp, University of California, Berkeley.

Johanson, I. (2006) Slip Characteristics of San Andreas Fault Transition Zone Segments, 160 pp. University of California, Berkeley.

Boisvert, Alex, Synthetic Aperture Radar Coherence Study of San Diego County and Interferometric Study of Deformation along the Coyote Creek fault, California, M.S. thesis, San Diego State University, 2001.

van Zandt, Afton, Creep measurements and depth of slip along the Superstition Hills faults as observed by InSAR, Undergraduate thesis, San Diego State University, 2006.

Pickard, Stacy, Subsidence in Borrego Springs as Observed by InSAR, Undergraduate thesis, San Diego State University, 2005.

Lin Liu, Physics department, University of Colorado.

Noel Gourmelen, PhD. 2003, Geodynamics of the Basin and Range Province, University of Miami
Scott Baker, PhD, 2006, Volcano spreading and the magmatic systems of the Hawaiian volcanoes, University of Miami
Batuhan Osmanoglu, PhD, 2005- Land Subsidence measured with persistent Scatterer Interferometry, University of Miami
Kimberly Psencik, PhD, 2005- Neotectonics of Baja California, University of Miami
Utley, J.A., 2004, Using InSAR and GPS to detect subsidence in Pahrump Valley, southern Nevada and California: M.S. thesis, University of Nevada, Reno, 91 p.

Baffoe-Twum, E., in progress, Using InSAR and hydrostratigraphy to establish the relationship btween groundwater withdrawala and subsidence in the Kelly Creek Basin and Pumpernickel Valley, north-central Nevada: .S. thesis, University of Nevada, Reno.

Katzenstein, K., in progress, The mechanics behind bedrock subsidence related to mine dewatering at the Betze Post open pit mine, central Nevada, using InSAR:  Ph.D. thesis, University of Nevada, Reno.

Christin Shacat, University of Hawaii, MS thesis 2006

Davis Thomsen, Monitoring Ground Subdence due to Groundwater Withdrawal at Buckman Wells, New Mexico using InSAR, MS Thesis 2005

Courses

Mark Simons, Caltech:

GE193 - Applied Tectonic Geodesy

GE166 - Radar Imaging of the Earth for Geoscience Applications

Gilles Peltzer, UCLA:
ESS 162-262: Advance Remote Sensing

Matt Pritchard, Cornell:

EAS 731: Graduate seminar on Ground water, surface deformation and InSAR, 5 graduate students in two departments (Earth & Atmospheric Sciences and Biological & Environmental Engieering) each completed a term project with actual WInSAR data processed data with ROI_PAC.

Andrew V. Newman, Georgia Institute of Technology:

Modern Geodetic Methods (Fall 2006): Using WinSAR data from the Hector Mine Earthquake I developed a series of web pages that outline InSAR processing using the ROI_PAC software.
David Schmidt, University of Oregon:
An upper-division undergraduate course in Radar Interferometry where students process WInSAR data as part of their course project.

Roland Bürgmann, Univ. of California, Berkeley:

EPS 116 - Structural Geology and Tectonics

EPS 216 - Active Tectonics

Ricky Becker, Western Michigan University:
We have started using WInSAR data in the remote sensing course at Western Michigan University (GEOS 5210,  Remote Sensing Applications in Geological and Environmental Sciences), in the new section of the course covering radar interferometry.

Rob Mellors, San Diego State University:

Computer applications for geologists, (GEOL 300), undergraduate course that covers all aspects of the geosciences including remote sensing and image analysis.

Topics in Geophysics, (GEOL 630), graduate level course on select topics. INSAR and GPS processing is topic of the 2007 semester. 

Falk Amelung, University of Miami:
Satellite Radar Interferometry in the Earth Sciences 

Geophysical Inverse Theory

Paul Vincent, Oregon State University:

I do plan on using WInSAR data in classes I will teach in '08 (geodetic techniques, satellite geodesy, radar interferometry, etc.)
John Bell, University of Nevada Reno:

Department of Geological Sciences and Engineering has added a graduate level course titled “Radar imaging—Geoscience applications” that draws extensively on WInSAR data for instructional purposes.
Sean Buckley, Univ. of Texas at Austin:

In a graduate-level InSAR course, WInSAR data over several locations are used as part of class projects. These data provided students with hands-on experience processing both earthquake and subsidence-related InSAR data sets.  The course is attended by geological science students as well as electrical engineers and aerospace engineers.
