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The use of WInSAR archival data in research and academic activities at the University of Nevada, Reno includes several InSAR elements: 1. InSAR research within the Nevada Bureau of Mines and Geology; 2. use of InSAR in teaching and research within the Department of Geological Sciences; and 3. application of InSAR in student theses. 
1. WInSAR utilization in the Nevada Bureau of Mines and Geology (NBMG) research program. Under the direction of John Bell, facilities at the NBMG include a fully operational InSAR laboratory that runs the interferometric processing packages DIAPASON and ROI_PAC on Linux workstations. 
a) The NBMG has extensively used WInSAR archival data for two major funded research projects which involve the application of InSAR to contemporary crustal deformation topics: 

Development and Transfer of InSAR and GPS Methodologies to Local Government in 
Nevada: Groundwater Management and Land Subsidence Mitigation (J. Bell, P.I, 
currently funded by NASA). This project is utilizing WInSAR archives to study aquifer 
deformation in several groundwater basins of Nevada, including measurement of land 
subsidence and measurement of aquifer properties, such as elastic and inelastic storage 
coefficients. 


Geodetic Monitoring of the Yucca Mountain Region Using Continuous Global 
Positioning System Measurements (G. Blewitt, P.I., currently funded by US Department 
of Energy). This project is utilizing WInSAR archives to develop interferometry in the 
region of the proposed high-level nuclear waste repository at Yucca Mountain. Principal 
focus of the study is on using InSAR in tandem with dense continuous GPS station data 
for detection of crustal motion.
b) Two graduate thesis studies supported by the NBMG research program are extensively utilizing WInSAR archival data.

Emma Hill, a Ph.D. student, is utilizing WInSAR data as part of a dissertation titled "A 
geodetic investigation of ground deformation at Yucca Mountain, southern Nevada". She 
has processed WInSAR data using ROI_PAC and is currently trying to interpret and 
stack the resulting 80+ interferograms to look at crustal deformation around Yucca 
Mountain. GPS data are being concurrently processed for the BARGEN continuous 
stations in the area, anticipating that the InSAR results may clarify and explain the GPS 
results. This is an interesting study from a geodesy standpoint in that the Yucca Mountain 
GPS network provides a high density of stations in a single SAR scene.  This can provide 
insight into whether it is possible to use GPS to aid in InSAR atmospheric corrections, 
and to study techniques to directly compare GPS and InSAR results.  Finding ways to 
combine InSAR and the results from densely spaced GPS stations will be important with 
PBO, and Yucca Mountain provides an operational test site.

Julie Utley, an M.S. student, is utilizing WInSAR data for a thesis titled “Land 
subsidence in Pahrump Valley, Nevada”. This study processes WInSAR data using 
DIAPASON to measure groundwater-related land subsidence occurring since 1992 in a 
rapidly urbanizing area in southern Nevada. Results of the InSAR study will be used to 
characterize the properties of the regional aquifer system and to provide data for use by 
the local groundwater managers. The Pahrump Valley lies adjacent to the Yucca 
Mountain region, and the results of this study will be integrated with the dissertation 
study of Emma Hill to enable differentiation of  hydraulic and tectonic deformation 
signals.
2. WInSAR data resource utilization in teaching and research in the Department of Geological Sciences (DGS)
a)  WInSAR Resource Utilization in the UNR Geoscience Curriculum  

Radar Imaging Processing Facility for Teaching

In 2001 a Radar Imaging Processing Facility for teaching and research applications was created in the Arthur Brant Laboratory for Exploration Geophysics (ABLE) utilizing  ROI_PAC software on a SUN Blade 1000 system. The facility is currently under the direction of Gary Oppliger  and Jim Taranik. The availability of WInSAR data resources are a major motivation for implementing this facility.   

Courses
In 2001, a new graduate level course in geoscience imaging radar applications was developed under the direction of Jim Taranik: Geology 701h - Radar Imaging Applications Course. The course has been given twice since 2001 and will be offered every 18 month as a standard offering.  Currently taught by Gary Oppliger, eight students are completing term projects involving radar interferogram formation (with ROI_PAC) and interpretation using over 80 ERS-1 and -2 scenes from the WInSAR archive.  

Special Project Courses in Radar Imaging Applications 
Two graduate students in special projects courses under Dr Taranik implemented, demonstrated and documented procedures successful operation of our ROI_PAC - WInSAR processing facility. 

Within a Geology 702h special projects course in progress, Gary Oppliger and graduate student Cheryl Goudy are working on an NASA EPSCoR core funded InSAR-GPS ground water study of the Reno area employing WInSAR data. This work will form a section of the student’s dissertation.   

b) Funded Research using WInSAR Data in the DGS. 

Two research projects utilizing WInSAR data are being conducted under the direction of Gary Oppliger, P.I.:


“Investigating the relation between geothermal reservoir compaction, geometry and 
production rates from a ten-year InSAR ground displacement history at the Bradys and 
Desert Peak fields: Assessing the potential of retrospective InSAR monitoring to assist 
reservoir management and expansion over fields without previously documented 
subsidence”, currently funded by US Department of Energy.

“An Interferometric Synthetic Aperture Radar (InSAR) research capability for 
developing integrated groundwater-monitoring methods: An InSAR-GPS Investigation of 
the Seasonal Groundwater Response In Reno, Nevada”, currently funded by NASA 
EPSCoR.
