
Characterizing Characterizing MeltwaterMeltwater

1. Measure the basal 
meltwater discharge
(snow lysimeters)

2. Measure the 
pathways directly
(snow guillotine)



Objectives Objectives �� Snow Snow LysimeterLysimeter

� Determine the sampling area necessary to 
accurately estimate average meltwater 
discharge

� Determine whether snow depth is 
important in relating basal discharge to 
surface melt



SoddieSoddie LysimeterLysimeter ArrayArray



Data CollectionData Collection



Meltwater Discharge ProcessingMeltwater Discharge Processing



Effect of Sample SizeEffect of Sample Size



Discharge Variability vs. TimeDischarge Variability vs. Time



Snow DepthSnow Depth



Discharge vs. Snow DepthDischarge vs. Snow Depth



Discharge vs. Snow DepthDischarge vs. Snow Depth



Flow ConcentrationFlow Concentration



Meltwater Meltwater FlowpathsFlowpaths OccurrenceOccurrence

� Meltwater flowpaths
occur at a much finer 
scale than that 
measured by the 
snow lysimeters

� Dye applied at the 
snow surface has 
been used to identify 
meltwater flowpaths



The Snow GuillotineThe Snow Guillotine



TheThe
Snow Snow 
GuillotineGuillotine



Image ProcessingImage Processing

� Original Image
� Georeferenced
� Band Ratio
� Data Cube



33--Dimensional DataDimensional Data
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MeltwaterMeltwater SummarySummary
(1m(1m33 scale)scale)

� The snow guillotine enables the collection 
of high-resolution 3-D datasets of 
meltwater flowpath occurrence

� The horizontal distribution of meltwater 
flowpaths is strongly affected by 
stratigraphic interfaces in the snowpack

� Well-defined vertical pathways are more 
prominent near the surface


