Analysis of satellite-derived debris covered glacier surface temperatures for determining
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BACKGROUND:

Debris thickness is a primary control on sub-debris
ice melt.

As it is impractical to measure debris thickness in
most cases, it is desire able to compute this from sat-
ellite imagery on the basis that surface temperature is
proportional to debris thickness.

To what extent are satellite surface temperatures,
and thus inferred debris thickness, and calcu-
lated glacier melt, affected by other factors?
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SATELLITE DATA FROM NGOZUMPA GLACIER:
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Mature debris-covered glacier
with a rapidly expanding lake

behind its terminal moraine

Steep headwalls with frequent
avalanches deliver snow and rock
debris to high elevation snow-
fields or to avalanche cones,
within which lies the glacier mass
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Surface temperature measured at point locations
with a Fluke 561 HVACPro within a 1 hour time
window and a 200m?sample area @ ~3km from the
terminus varies widely and is influenced by the sur-
face properties.

Influence on satellite temperature?

What about ice faces? Surface waters? Shadowing
effects? Local variability?
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The elevation of the Ngozumpa debris covered terminus in
2001 generally decreases at a shallow gradient downglacier.
Local surface elevation variability is evident in the long profile

LANDSAT surface temp.

Satellite pixels that contain significant
proportions of lake surfaces, exposed
ice of shadowed portions of the glacier
will result in computed debris thickness
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Coalescence of lakes near the ter-
minus where supraglacal lakes in-

tersect the englacial water table

Terminal moraine is ice cored and
shows stable and geomorphoi-

logically active areas




