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Influence of supraglacial debris on glacier-atmosphere interactions in the
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The presence of supraglacial debris drastically alters surface conditions, as well as the glacier’s surface energy
and mass balance. However, to date, its influence on near-surface meteorological conditions and therefore
on glacier-atmosphere interactions has not been quantified. Here we investigate the role of debris using an
interactively coupled atmosphere (WRF) and glacier climatic mass balance (CMB) modelling system, which has
been modified to include a treatment for debris cover. The model also includes a parameterization for infiltration
and runoff of moisture in the debris layer as well as its phase changes. WRF-CMB is applied over the Karakoram,
with a grid spacing of 2 km over the study region, for the ablation season of 2004. From the results, we elucidate
regional-scale changes in near-surface meteorological conditions and glacier energy and mass fluxes that arise due
to the presence of debris.



