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1.0 Executive Summary 
 
The EarthScope Comprehensive SAR Archive proposal set out a vision for building on 
the extensive archive content developed through the GeoEarthScope InSAR archive 
acquisitions and ongoing WInSAR data orders. Funds were requested for imagery 
acquired by ESA largely after October 2008, the end of the GeoEarthScope component of 
the EarthScope facility construction project. Funds were also requested to task the 
Envisat satellite until October 2010 when Envisat’s InSAR capability was expected to 
end.  At the end of 2010, ESA confirmed that costs were waived for all data ordered in 
2010, and that henceforth data could be ordered and would be delivered without charge; 
tasking fees were similarly waived. Following this data policy change, in February 2011, 
NSF and NASA approved a realignment of WInSAR and EarthScope Comprehensive 
SAR archive funding to allow for significant investments in the SAR archive 
infrastructure at UNAVCO. An extensive hardware, software, database and web site 
upgrade was completed in early 2012. 

NASA’s contribution towards this award has been directed to support of the International 
Group on Earth Observations (GEO) Geohazard Supersites Initiative. The Group on 
Earth Observations is coordinating efforts to build a Global Earth Observation System of 
Systems, or GEOSS. A principal aim of GEO is international cooperation in data sharing 
to support disaster preparedness planning and disaster mitigation. The Geohazard 
Supersites provide access to spaceborne and in-situ geophysical data of selected sites 
prone to earthquake, volcano or other natural hazards. UNAVCO’s role in the SAR area 
has been to provide SAR data ordering from ESA; data management for the ordered data; 
and web site hosting and event Supersites content management. 
 
With the substantial completion of the SAR infrastructure upgrade project at UNAVCO, 
and with the completion of the WInSAR grant as of May 31, 2012, support for WInSAR 
and Supersites activities will be the main focus of this grant during the remainder of the 
no-cost extension period. 
 

2.0 PI Science Investigations 

The Western North America InSAR (WInSAR) Consortium is a collaboration among 
universities and public agencies created to manage the acquisition and archiving of 
spaceborne InSAR data for scientific study.  WInSAR is a collective organization 
coordinating the interests of many scientists in different fields.  Our community is 
primarily focused on studying shallow crustal processes such as earthquakes and 
volcanoes, but consortium members have ongoing research in hydrology, cryospheric 
studies, vegetation science, and oceanography, as well as sponsoring research in as yet 
untested application areas. 
 
Most recent innovation has been in the development of new data analysis methods and 
their application to geophysical problems.  In particular, we have pioneered the use of 
advanced modeling and inverse methods, quantifying detailed deformation fields in order 



 

 

to learn about processes at depth in the crust.  Much of our work involves numerical and 
analytical modeling of deformation phenomena, and now is moving toward incorporating 
extensive time series analysis into data reduction methods. The large volume of data 
acquired under this proposal has also allowed development of such innovations as the 
improvement of InSAR time series through combination with models of atmospheric 
noise based on GPS data and weather models, further improving the potential signal-to-
noise ratio of such products.  Many of the analysis methods developed using WInSAR 
data are then applied to data worldwide, as has happened for the recent New Zealand 
earthquake sequence. 
 
The main purpose of WInSAR is to facilitate research in these many areas using pooled 
data, enabling science to be accomplished without requiring each individual proposer to 
request data for each investigation.  This approach saves considerable effort on the part of 
data providers in servicing requests from the U.S. research community, as WInSAR 
catalogs and maintains data for all consortium members.  WInSAR’s approach is also 
helpful for U.S. sponsoring agencies, as data requests are coordinated and internally peer-
reviewed for adherence to WInSAR’s goal of facilitating basic research, reducing the 
need for the agencies to conduct extensive reviews of many disparate requests.  This also 
saves costs and prevents the duplicate purchase of data. 
 
The western part of North America is the focus of intensive scientific research into a 
variety of plate boundary processes including earthquakes, volcanism, mountain building, 
and micro-plate tectonics. The technique of spaceborne Interferometric Synthetic 
Aperture Radar (InSAR) provides an excellent means of observing deformation over 
broad areas. WInSAR members have used InSAR data for the following primary 
objectives: 
 
• Monitor strain accumulation and release along the North American/Pacific plate 

boundary with an emphasis on the San Andreas fault zone. 
• Monitor the deformation of volcanic systems in the western US. 
• Monitor crustal deformations at selected sites in the Basin and Range province and 

along the Baja California peninsula.  
• Assess anthropogenic deformation associated with extraction and injection of fluids 

(water and hydrocarbons) 
 
Increasingly, WInSAR members are also exploring InSAR data from actively deforming 
regions worldwide, and we expect that both the scope and membership of WInSAR will 
become increasingly global.  As part of the research and development efforts of WInSAR 
members, we have: promoted the use and development of InSAR technology for 
scientific investigations, in particular but not limited to, seismic and magmatic processes, 
plate boundary deformation, land subsidence, and topographic mapping; provided value-
added InSAR products and software for use by the scientific community; and advocated 
the open exchange of SAR data by seeking to enlarge the number of member 
organizations. 
 
3.0 WInSAR Consortium 



 

 

 
3.1 Executive Committee 
 
UNAVCO provides organizational and operational support for WInSAR activities. The 
WInSAR Executive Committee acts as an Advisory Committee of the UNAVCO Board 
of Directors. The WInSAR Executive Committee (EC) is elected every two years by the 
WInSAR Consortium membership. UNAVCO's operational support includes 
membership administration, financial management, data management and archiving, and 
software tools for data exploration and access, Current EC members are Matt Pritchard, 
Chair, David Schmidt, Vice Chair, Shimon Wdowinski, Secretary, Franz Meyer, At 
Large, and Paul Vincent, At Large.  The WInSAR EC holds regular teleconferences. 
With advice from UNAVCO on operational implications, the EC makes decisions 
regarding the use of SAR funds and the operational priorities for UNAVCO. WInSAR 
telecon notes are posted on the UNAVCO WInSAR website (http://winsar.unavco.org) 
“Documents” section, which also contains links to reports on InSAR research by 
WInSAR scientists.  
 
UNAVCO hosts the WInSAR Annual Business Meeting at AGU each year. Reports 
presented at the Annual Business Meeting are also posted on the UNAVCO WInSAR 
website (http://winsar.unavco.org) “Documents” section. The next WInSAR election for 
new Executive Committee members is scheduled to take place prior to the December, 
2014 Business Meeting.  
 
3.2 Membership 
 
Institutional membership stands at 119, including 88 Full members (US institutions), 7 
Adjunct I members (North American institutions outside of the US), and 24 Adjunct II 
Members (outside North America). There are 265 data users. The WInSAR EC approves 
all applications for WInSAR membership. 
 
 
4.0 Activities in Support of SAR Data Management, Access, and 
Distribution at UNAVCO 
 
4.1 UNAVCO SAR Data Support 
 
UNAVCO provides data support to the SAR community by ordering data requested by 
WInSAR full members, submitting tasking orders for TerraSAR-X, archiving the data 
ordered, and distributing data. UNAVCO SAR holdings total 39 TB (Table 1). During the 
report period, 1.852 TB of data were ordered and archived (Table 2). 
 
 
Table 1. UNAVCO SAR Archive data holdings by mission through August 15, 2013.  
 

Satellite Mission   Scenes   Size, Gigabytes 



 

 

ERS1  10,099 3,648 
ERS2  30,522 7,713 
ENVISAT  21,510 4,081 
Radarsat-1 64,555 23,484 
TSX 382 452 
Total  127,068 39,378 

 
 
Table 2. UNAVCO SAR Archive data orders for August 2012-July 2013.  
 

Satellite Mission   Scenes   Size, Gigabytes 
ERS1  585 143 
ERS2  3,460 542 
ENVISAT  4,823 725 
TSX 374 442 
Total  9,242 1,852 

 
 
Table 3. UNAVCO SAR Archive data pickups for September 2012- July 2013.  
 

Satellite Mission   Size, Gigabytes 
ERS1 & 2 1,289 
ENVISAT  1,996 
Radarsat-1 1 
TSX 11 
Total  3,297 

 
 
4.2 Data Management System and Web Site 
 
Through its data management system, UNAVCO supports the archiving, distribution, and 
ordering of SAR data on behalf of WInSAR. The WInSAR web site at UNAVCO 
(http://winsar.unavco.org/) is the focal point for users to search and gain access to data 
holdings, to place order requests, and for the membership to gain information about 
WInSAR activities.  
 
A WInSAR user can now place an ESA data order request through the UNAVCO SAR 
GUI. The GUI automatically creates the order information which can then be submitted 
by a UNAVCO data technician. This is new functionality enabled through software 
development activities during the report period.  
 
A major new activity accomplished this year has been facilitating PI and Co-I access to 
TerraSAR-X data through the UNAVCO WInSAR site. DLR has allowed UNAVCO to 
do this data management when the PIs include UNAVCO staff as Co-I and Data Access 
personnel to their DLR proposals. UNAVCO orders data (in some cases) and then 
downloads, archives, and manages access to the individual TerraSAR-X collections for 
each supported proposal. The downloading and archiving is completely automated by the 



 

 

system. PIs receive an e-mail when new data are downloaded and archived for their 
proposal. Currently, eight TerraSAR-X collections are managed this way. 
 
To facilitate the TSX data proposal management, and to help users and UNAVCO staff 
more efficiently manage WInSAR accounts, a new WInSAR Portal website 
(https://winsar.unavco.org/portal) has been implemented. Using the portal, TSX PIs can 
set up their projects and access lists, and can set up automated data downloading. The 
portal also allows WInSAR users to reset their passwords and contact information 
without requiring UNAVCO staff to take manual actions. 
 
4.3 Data Tasking 
 
During 2011, the opportunity to task the TerraSAR-X satellite at no charge arose when 
the German Space Agency (DLR) made a quota of 1,000 scenes available for tasking by 
WInSAR. The quota was increased in 2012 and again in 2013 to 2,000 scenes. Tasking 
targets are proposed to the WInSAR EC who then prioritize the approved requests. 
Through the new WInSAR Portal, (https://winsar.unavco.org/portal), users can see all of 
the tasking targets with status and success rate information (Figure 1). 
 

 
 
Figure 1. TerraSAR-X tasking requests overview web page. 
 



 

 

 
4.4 GEO Supersites Data Management and Web Site Support 
 
For the GEO Supersites and Natural Laboratories initiative, UNAVCO provides data 
ordering (from the European Space Agency), along with data management (download 
and repackaging) of the orders received, and upload of the orders to the ESA supported 
cloud storage (Terradue/Hetzner storage services). Nearly a terabyte of data were ordered 
and uploaded during the report period as part of data management activities for 
Supersites. 
 
In addition to this operational data management activity, UNAVCO provides web site 
content management and hosting for Supersites (http://supersites.earthobservations.org/). 
 
 
4.5 ISCE Software Support 
In June, 2011, the WInSAR EC approved a proposal from JPL that WInSAR would 
support the distribution of the InSAR Scientific Computing Environment (ISCE) 
software. ISCE that is the next generation of software that follows JPL’s popular 
ROI_PAC InSAR processing code. UNAVCO hosts the software and manages user 
access. A preview of the ISCE software was demonstrated in the UNAVCO “InSAR for 
Beginners” Short Course in August 2012. UNAVCO staff participate in the bi-weekly 
ISCE software telecons lead by the JPL development team. 
 
 
4.6 Future and Synergistic Activities 
 
The NASA Advancing Collaborative Connections for Earth System Science (ACCESS) 
seamless synthetic aperture radar (SAR) archive (SSARA) project is a 2-year 
collaboration between UNAVCO, the Alaska Satellite Facility (ASF), the Jet Propulsion 
Laboratory (JPL), and OpenTopography at the San Diego Supercomputer Center (SDSC) 
to design and implement a seamless distributed access system for SAR data and derived 
data products (i.e. interferograms).  A major milestone for the first year of the SSARA 
project was a unified application-programming interface (API) for SAR data search and 
results at ASF and UNAVCO (WInSAR and EarthScope data archives) through the use 
of simple web services.  A federated query service was developed using the unified APIs, 
providing users a single search interface for both archives 
(http://www.unavco.org/ws/brokered/ssara/sar/search).  A command line client that 
utilizes this new service is provided as an open source utility for the community on 
GitHub (https://github.com/bakerunavco/SSARA).  Further API development and 
enhancements added more InSAR specific keywords and quality control parameters 
(doppler centroid, faraday rotation, InSAR stack size, and perpendicular baselines). To 
facilitate InSAR processing, ongoing work to the federated query service includes the 
incorporation of URLs for DEM and tropospheric corrections in addition to the URLs for 
SAR data.  This federated query service will provide relevant QC metadata for selecting 



 

 

pairs of SAR data for InSAR processing and all the URLs necessary for interferogram 
generation. 
 
5.0 Short Courses 
 
UNAVCO’s Education and Community Engagement program hosted two short courses 
to provide training in the processing of raw SAR data to interferograms and other 
products during the summer of 2013. The GMTSAR package was the focus of a course in 
June (http://www.unavco.org/edu_outreach/short-courses/2013/insar/insar.html), and 
ROI_PAC and GiANT were the focus in July 
(http://www.unavco.org/edu_outreach/short-courses/2013/insar-roi/insar-roi.html). Both 
courses were well-attended. UNAVCO project staff members provided instruction on 
accessing SAR data from the UNAVCO SAR Archive, and highlighted the capabilities of 
the SSARA API underdevelopment. 
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