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1. INTRODUCTION

Glacier ice melt beneath a layer of rock debris depends strongly on the debris’ thickness; other sources of prediction uncertainty remain poorly constrained. Using
observations from monsoonal North Changri Nup glacier (NCN) and the physically based model SHAW-Glacier, Winter-Billington et al. (2022) showed that predictions
of sub-debris melt were more sensitive to the rain—snow threshold wet bulb air temperature than to all other physical parameters combined. Further, it appeared that
patchy snow cover masked the expected relation between melt and debris thickness in the observational data. Here are some outcomes of part 2 of the study, in which
this hypothesis was tested.

2. OBJECTIVE

Characterise the sensitivity of sub-debris melt to the combined
effects of spatially variable debris thickness and spatially and
temporally heterogeneous (patchy) snow cover.

3. DATA AND METHODS

We conducted a ‘virtual experiment’ using SHAW-Glacier to simulate patchy
snow cover overlying a debris layer. With on-site meteorological data, we A e . ! \ — N/ =
created nine synthetic precipitation—snow deposition scenarios by crossing A7 ° = lce " balance?
three values of the rain—snow partition wet-bulb air temperature, T, ,, and
three snow deposition cases: (wind) Scour, Neutral and Enhanced Deposition.
SHAW-Glacier was run hourly for each scenario with a 500-member Monte
Carlo ensemble to estimate parameter uncertainty. Predicted ice melt was evaluated against observations at NCN (presented in Winter-Billington et al., 2022), while
model outputs of debris temperature, moisture content, SWE, and snowmelt were analysed statistically and graphically to understand the underlying processes.

4. RESULTS
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Fig. 1. Left: Patchy snow cover in the study area on North Changri Nup, Nepal. Right: Schematic
illustrating the problem of spatially heterogeneous debris thickness and patchy snow cover.
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