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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 conducted 150 and 450 MHz radar airborne experiments in Greenland from September 6 through September 25
· We completed an initial analysis of selected data sets and compiled them into a detailed field report.

· We transcribed and distributed the voluminous radar data set to all of the partners by October 20

· We have provided ESTO with assorted materials describing the project.

· We have completed processing all but one of the aircraft motion data sets.

· We submitted two abstracts based on the field work to EUSAR 2008.

Current Progress Description

We successfully completed a series of radar flights that ranged from northern to south-central Greenland.  We conducted experiments at 150 and 450 MHz, over a variety of glacial terrains, and at different elevations.  We collected a rich data set to further tests clutter rejection and basal imaging concepts proposed as part of the GISMO project.  A complete description of the field work is contained in an experiment report posted on the GISMO web site.   We have distributed the resulting data set to all of our partners.  We have distributed all but one of the motion files to the team. We have range compressed over 50% of the data for initial inspection.  We will do azimuth compression on selected portions of the data set subsequent to a planned meeting in Boulder during the week of November 12.  A technical report documenting in situ observations of surface roughness was prepared and distributed to the team.  The data will be used to identify the source of radar wave scattering observed in the data.
Work Plan for Next Reporting Period
We are planning a working meeting in Boulder during the week of November 12.  The purpose of the meeting will be to inspect all of the range compressed data and identify promising data segments for further processing.  Primary objectives will be retrieve swath measurements of ice thickness at both frequencies and to evaluate clutter rejection concepts. We expect to have complete motion files for all of the flights at that time.    

We collected a rich and diverse data set which has given us confidence in aspects of our approach but has also raised questions.  In reviewing observations made during the experiment, we have formulated a list of questions we will try and address over the remaining months of the project.  These are:

1)  Is volume or surface clutter obscuring bottom echoes observed from high altitude? 

2)  What is the total absorption through the ice at both frequencies? 

3)  If surface scattering dominates, then can we retrieve the bottom signal in our test areas using any or all of our clutter rejection techniques?   What are the implications on our algorithms if volume scatter dominates? 

4)  What is the maximum swath width achievable at both of our frequencies?
5)  Can we construct a DEM at both frequencies?  Are the 450/150 MHz DEMS different?

6)  Can we form 3 dimensional images at both frequencies and can we detect water?

7)  What do the scattering patterns from both swaths tell us about the scale and nature of subglacial roughness?

Schedule Status

On track as of the June ’07 schedule.
Delays Problems Experienced

Corrective Action/Recovery Plan

TRL

TRL -3

Comments

None

Publications Presentations

Jezek, K., E. Rodríguez, P. Gogineni, A. Freeman, J. Curlander, X. Wu, J. Paden, and C. Allen, Glaciers and Ice Sheets Mapping Orbiter concept, J. Geophys. Res., 111, E06S20, doi:10.1029/2005JE002572
Jezek, K.C.,  E. Rodriguez, P. Gogineni, A. Freeman, J. Curlander, X. Wu, C. Allen, W. Krabill and J. Sonntag.  in press.  Glaciers and Ice Sheets Mapping Orbiter Concept.  Proceedings EUSAR 2006.

Gogineni, S., J. Paden, T. Akins, C. Allen, D. Braaten, and K. Jezek, in press.  Wideband Synthetic Aperture Radar Imaging of Sub-Surface Interfaces in Glacial Ice.  Proceedings EUSAR, 2006.

Jezek, K.C. , The Future of Cryospheric Research.  Byrd Polar Research Center Colloquy, The Ohio State University, Columbus, Ohio, October, 2005.

Jezek, K.C., Spaceborne Observations of Antartica:  The RAMP and GISMO Project.  USRA Lecture Series, University of Alaska, Fairbanks, October 2005.

Curlander, J., K. Jezek, E. Rodriguez, A. Freeman, P. Gogineni, J. Paden, C. Allen, X.Wu.  Glaciers and Ice Sheets Mapping Orbiter.  Advanced SAR Workshop, Montreal, Quebec, 2005.
Forster, R., Jezek, K., E. Rodriguez, S. Gogineni, A. Freeman, J. Curlander, X. Wu, C. Allen, P. Kanagaratnam, J. Sonntag, W. Krabill, "Global Ice Sheet Mapping Orbiter" , FRINGE 2005 Workshop, Advances in SAR Interferometry from ENVISAT and ERS missions”, European Space Agency, ESRIN Frascati, Italy 28 November - 2 December 2005
Jezek, K., E Rodriguez,  P. Gogineni, A. Freeman, J. Curlander, X. Wu, C. Allen, P. Kaagaratnam, J. Sonntag, and W. Krabill.  Glaciers and Ice Sheet Mapping Orbiter, EOS Trans., AGU, 86(52, Fall Meet. Suppl., Abstract IN13B-1092.
Jezek, K., The Global Ice Sheet Interferometric Radar.  CReSIS Research Seminar, April, 2006.  

Niamsuwan, N., J. Johnson, P. Gogineni, and K. Jezek.  Electromagnetic Scattering Model Performance Assessment of the Global Ice Sheet Mapping Orbiter Concept.  EOS Trans. AGU, Fall Meet. Suppl., Abstract IN23B-05.
Other

Jezek, K.C., 2007.  Surface Roughness Measurements on the Western Greenland Ice Sheet.  BPRC Technical Report, 2007-01.  Columbus, OH, 20 p.
Jezek, K., S. Gogineni, F. Rodriguez, A. Hoch and J. Sonntag.  2007.  GISMO: Arctic 07 – Fall Deployment of the NASA P-3 to Greenland.  Unpublished field report submitted to ESTO, 19 p. 
