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Description of Task Requirements
Our objective is to develop and demonstrate technology for measuring the 3-d surface and basal topography of terrestrial ice sheets and to map the physical properties of the glacier bed.  We will develop and test an airborne VHF and P-band, multi-phase-center, interferometric radar to be deployed in Greenland and Antarctica.  Surface clutter and basal signals will be separated using a new algorithm that incorporates spatial information contained in the interferogram. The expected outcome of our work will be the technical capability to image the base and map the 3-dimenional basal topography beneath an ice sheet at up to 5 km depth.  Our work will be conducted in the time frame of the International Polar Year.  
Summary of Bi-monthly Accomplishments

· We continue to work with Wallops Flight Facility to prepare for the planned April 2007 deployment in Greenland.  This is being done through the regular GISIR teleconference along with WFF scheduled teleconferences of all participants in the April campaign.
· We continued to analyze data from the May 2006 experiment.  We have concentrated on identifying noise sources which contaminate part of the data set and appear to originate with other instruments operating during the flight.  We have processed more of the data files and have prepared raw and filtered interferograms in anticipation of phase unwrapping for topography.
· We completed an initial nadir incidence modeling study which will now be extended to the off-nadir GISIR geometry.
· We presented results at the Fall AGU meeting in San Francisco.

Current Progress Description

General:  We are concentrating on preparing for the April 2006 experiment.  Details are presented below.
Field Experiments:  We are developing proposed flight routes designed to fully test the GISIR instrument.  We are doing this in cooperation with other participants in the April 2007 campaign.  Our science team has provided a valuable planning aid which allows for inspection of multiple satellite data sets of our study area to be compared via a GIS based web services tool.  The web address is:  http://planet.sr.unh.edu/MOG/gismo_mog.
Hardware:  We have completed simulations and specifications for the 150 and 450 MHz antennas to be used in April 2007.  We are working with WFF to finish fabrication.  Necessary cables for connecting the antenna pods to the radar systems have been purchased and sent to WFF.  The 150 MHz radar is complete and the 450 MHz radar is nearing completion.
Analysis:  We computed several interferograms and have tested various filtering schemes in anticipation of phase unwrapping the data and computing topography.
Modeling:  We completed nadir imaging modeling experiments using Method-of Moments and Kirchhoff approaches.  The Kirchhoff model, which is computationally less intensive, yielded essentially the same results as the exact method-of-moments approach and will be used in subsequent off-nadir experiments.  The modeling work showed that only a few parts per thousand of salt in subglacial water will obscure a return from the water rock boundary.  However, the return strength at normal incidence is as expected quite strong.  The key issue to be addressed next is the backscatter signature of water from a roughened ice water interface.
Work Plan for Next Reporting Period

We will be concentrating on further analysis of the May ’06 data set and completing the design and fabrication of the radar antennas.  In particular we will investigate better approaches for motion compensation as a method for improving signal to noise ratios on the interferograms.  We will also attempt to compute 3-dimensional sub glacial topography.
Schedule Status

On track
Delays Problems Experienced

We will need to work closely with JPL during the coming months to assure completion of the real time processor.  We have made arrangements for the $50k fund transfer from JPL to Vexcel and are monitoring the progress of the paperwork.  
Corrective Action/Recovery Plan

We do not anticipate problems in having the real time processor available for the April campaign.  However the contingency is to simply inspect the raw radar data which we know from the May 2006 experiments can be easily interpreted to determine whether we are obtaining usable data.
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Comments

GISIR activities were reported by several online news organizations subsequent to the Fall AGU meeting.
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