GISMO May 23, 2006 Experiment:  InSAR Data Analysis
Lessons Learned
1)  Single pass, across track SAR imaging from aircraft is possible even in areas where the base of the ice sheet appears to be relatively smooth.  We will analyze the rest of the May 23 data set to investigate the range of relative backscatter values observable along this flight path.
2)  Across track interferometry is possible in the area where backscatter is relatively weak.  This is consistent with theory.  We will investigate whether the fringe rates we observe are reasonable for the short (7 m) baseline we achieved on the Twin Otter aircraft.
3)  Given the measured fringe rate patterns, we will investigate whether we can retrieve across track measurements of basal topography.

4)  Data processed so far steer the beam 20 degrees off nadir.  Depending on the product of the beam pattern with the backscatter falloff, this may or may not be optimum.  We will analyze the data with different degrees of beam steering.
5)  We did not observe fringes from the ice sheet surface in the most recently processed data.  Yet we can clearly see internal layers, which should have a much lower backscatter value than the surface return.  We will investigate how beam steering angle influences the measured backscatter from the ice sheet surface.  Are there blanking signals or AGC cirucuits that reduce the surface return?
6)  We observe detailed internal layers in the range and azimuth compressed data.  We also observed the frequently described internal layer free zone near the base of the ice sheet.  Are the returns solely from nadir or are we imaging the layer surface?
7)  140 MHz backscatter strength is sufficient to yield a measurable signal.  We will test and compare 140 MHz and 440 MHz systems.
8)  The May 23 data collected observations along the same in and out bound track.  We will investigate how longer baselines derived from repeat pass data effect data quality.
9)  We observed a systematic noise pattern in the amplitude and interferometric data.  The noise artifacts in the InSAR data will be an additional complication for interferogram filtering.  The noise source is not always on and we will attempt to identify the origin of the noise source.  
Objectives for the April 2007 Experiments:

1)  Acquire data over the May 2006 flight line to compare high and low altitude observations and to compare interferometry acquired with different baselines.  Are results consistent with theory?

2)  Acquire data at 140 MHz and 440 MHz along every flight line and compare backscatter and interferometric frequency response?  Are the results consistent with theory?
3)  Acquire data over areas where we expect to find subglacial water.  Is water detectable either from backscatter maps or from topography?
4)  Acquire data over regions of increasing surface roughness.  This may require observations over heavily crevassed shear margins such as those found around Jacobshavn Glacier.  Can we successfully implement interferogram phase filtering?

