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Supraglacial drainage systems play a key role in glacial hydrology. Nevertheless, physical processes
leading to spatial organization in supraglacial networks are still an open issue. In the present work we
thus address from a quantitative point of view the question of what is the physics leading to widely
observed patterns made up of evenly spaced channels. To this aim, we set up a novel mathematical model
describing a condition antecedent channel formation, i.e., the down-glacier flow of a distributed meltwater
film. We then perform a linear stability analysis to assess whether the ice-water interface undergoes a morphological
instability compatible with observed patterns. The instability is detected, its features depending
on glacier surface slope, ice friction factor, and water as well as ice thermal conditions. By contrast, in our
model channel spacing is solely hydrodynamically driven and relies on the interplay between pressure perturbations,
flow depth response, and Reynolds stresses. Geometrical features of the predicted pattern are
quantitatively consistent with available field data. The hydrodynamic origin of supraglacial channel morphogenesis
suggests that alluvial patterns might share the same physical controls.
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				Abstract

				Supraglacial drainage systems play a key role in glacial hydrology. Nevertheless, physical processes
leading to spatial organization in supraglacial networks are still an open issue. In the present work we
thus address from a quantitative point of view the question of what is the physics leading to widely
observed patterns made up of evenly spaced channels. To this aim, we set up a novel mathematical model
describing a condition antecedent channel formation, i.e., the down-glacier flow of a distributed meltwater
film. We then perform a linear stability analysis to assess whether the ice-water interface undergoes a morphological
instability compatible with observed patterns. The instability is detected, its features depending
on glacier surface slope, ice friction factor, and water as well as ice thermal conditions. By contrast, in our
model channel spacing is solely hydrodynamically driven and relies on the interplay between pressure perturbations,
flow depth response, and Reynolds stresses. Geometrical features of the predicted pattern are
quantitatively consistent with available field data. The hydrodynamic origin of supraglacial channel morphogenesis
suggests that alluvial patterns might share the same physical controls.
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					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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