1'2: Remote Sensing of 1ee Sheets
Radar interferometric stndies of the Greenland Iee Sheet.
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Synthetic-aperture radar interfer omcety y hois s hown tremendous potential for polar rescarch by
offering the uniq ue opp ortunity tomcasure barhmeter-scale surface topography and millimetric
daily ice motion of polarice sheets, atannnpnecedented level of spatial details, over vast and
remotearcas. Sceveral examples of apphic ation of this techimique are discussed in the case of the
Greenland lee Sheet. Insouth-westemGrees land, i the midst of the featureless percolation
facics, we retrieved both surface velodity and topogr aphy and compared the results within-
sttu velocities collected along a 40 ko sce mentusing (1PS. In Noith Greenland, we located the
hinging zone of Peterman’s Gletscherw it linthlim, separat ed tidal flexurce from topography and
horizontalmotion, and derived a1net 11(,1(11(1{) to cstimate the calving flux of calving glaciers
with SA Ri nterferometry alone. The techni jue was utihzed to estimate the grounding lines
and calving fluxe g of major outlet placicis of south- castern Greonland, theleast well-known
remaining portion of Greenland.

Topographic mapping of polarice sheers hir been less suc cessful than ice velocity mapping
because of decorrclation features in t heloRS 1 data, 1 andom propagation delays, baseline un-
cert ain ties, and unknown penct ratron depth of the radar sipnals. To answer the question
of pencetration depth, an airborne catpaien was launched in May 1995 using the NASA/JPL
TOPSA Rinstrur nent equipped withhoth €0 5.6 cin) and L-Dhand (24 eni), dual-antenna, radar
interferometers and a third antenna operating at P-ba nd (68 cm). Several thousand kilometers
of data were collected along al the major aow facies of the Greenland lee Sheet, several major
outlet glaciers and ice-streams, as well o5 thasuminit car nps. Processing, of these data is still
in progress. The resultinig topogi aphicniaps will be compared to Jaser altimetry data collected
at the same time by the NASA /Wallops /201 instiument. The results will determine the per-
formance of SAR interferometry at ynapping surface topogiaphy across different glaciological
regimes and will help evaluate thementsandvalues of 3 radar ficquencies for interferometric
monitoring, of polarice sheets.



