[put into lit review? From intro]

On a SAR image, there is a high-contrast boundary between the dry accumulation zone and the seasonal melt zone due to differences in liquid water content (Bindschadler et al. 1987; Fahnestock et al. 1993; Jezek 1993 b). Since SAR penetrates into dry snow, the depth of snow at this light/dark boundary on the image will yield the penetrative depth of the beam for that particular snow condition. By allowing for penetration, the actual location of the snowline can be inferred. A glacier can be divided into four zones (biased on the Benson-Müller facies model): ablation, soaked, percolation, and dry-snow. Previous work has shown an association between SAR brightness and the composition of these different glacial zones (Bindschadler et al. 1987; Fahnestock et al. 1993; Forster et al. 1996; Jezek 1993 b; Partington 1998; Rott and Mätzler 1987; Rott 1993 a, b; Smith et al. 1998). Polar glaciers only have two zones: ablation, and dry-snow, the line dividing these is the ELA.
[field results]


Snow pits were also examined for grain size and shape (Figure 7.10). Polar snow frequently has the consistency of table salt, with a grain size less than 1 mm. Over time, the grains grow and form intergranular bonds through sublimation (Hanagud 1967) and the snow eventually changes and ultimately to ice (Patterson 1994). Snow grains were separated into six categories: facets, rounds, wind crust, honeycomb, broken stellar, and hoar.

[this is part of the snowline discussion. Move it to another place this is about brightness variation maybe it should be moved to pg 110----see pg 107 for Andrew’s comments. Easy corrections already done.]


There are areas in the upper snow zone near stake 19, 21, 22, 23 (Figure 48) that are darker than the surrounding snow areas. The aspect of the stakes is flat (stakes 20, 21) and northeast (stakes 19, 22, 23). The slope for the whole area is mostly flat with a few areas reaching 11˚. Nearby at stakes 17, and 18 the backscatter is very bright and has a northeast (stake 18) or southeast (stake 17) slope. It seems unlikely that orientation to the SAR beam is causing the darker areas; more likely is that there are snow conditions that are reducing the backscatter. Thomas Nylen investigated the area for hard layers around the area of stakes 19 and 21 in November of 2000. The snow surface of the area is covered patches of hard, 3 cm thick wind crust with snow in between (Appendix D). Most of the buried hard layers were fairly thin, some of the ones that could not be punched through, the layer sounded hollow. The snow between the hard layers was soft and easy to pass the probe rod through. The average depth the probe rod could be passed to was 165 cm (35-290 cm). Layers were encountered between 25-180 cm deep. The area is in a gully running from the west-northwest to east-southeast. Nylen hypothesized that the wind may be stronger in this area, blowing some of the snow away. The mass balance at stake 21 is frequently a lower positive balance (hence less snow at the surface) than the neighboring stake 20. Although this observation is made a year and a half after the SAR images were taken, the processes and surface conditions could very well be similar. If this is true, the SAR might be specular reflecting off the hard crusty layer on the surface and not allowing penetration and volume reflection.
