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Analysis of a topographic-based INSAR SWE estimation technique
for low-land permafrost terrain north of Inuvik, Northwest Territories & st

TerraSAR-X Footprint

InNSAR (Interferometric Synthetic Aperture Radar) is a well-established method for measuring small-scale surface deformations over large
regions; however, contaminating effects of snow cover on the InNSAR phase prevents the use of (usually less noisy) winter INnSAR data, limiting

the accuracy of comprehensive measurement of seasonal dynamics in permafrost terrain. In this study we investigate if a previously
. . developed topography-based approach for estimating the contribution of the Snow Water Equivalent (SWE) from repeat pass InSAR phase is = . B,
Alllson Plourde; MSC- Candldate accurate enough to correct the displacement phase of the winter data. We use a stack of TerraSAR-X strip map data covering several winters : | Ao 5 [ 10km
Department Of Engineering SCience, over a study region located in low-lying permafrost north of Inuvik, Northwest Territories. In the study region several ground truth sites have e
. . . been instrumented with (1) an inclinometer to measure vertical surface deformation due to active layer dynamics of the permafrost, and (2)
SlmOn Fraser UanerSlty an ultra-sonic range finder to measure snow-depth. Our analysis found a high uncertainty in the topographic SWE estimates around our
ground-truth sites due to insufficient variation in terrain preventing us from evaluating the method directly against the ground truth. Estimates
for other areas with higher terrain variability further away from our ground truth sites, however, showed more promising results in terms of
error estimates from the topographic SWE estimation being small enough to correct the phase of winter INSAR data to allow their use for
comprehensive permafrost active layer displacement measurements.
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