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Motivation ‘ Abstract
The ice-albedo feedback mechanism is a positive feedback process in which a change in ice cover, due to a warming or cooling trend, alters the albedo of a planet and
reinforces the original climate perturbation. Because of the spectral dependence of ice albedo, the behavior of this mechanism is sensitive to the type of stellar radiation
incident on a planetary surface. Previous work has implied that planets around M stars would demonstrate a suppression in ice-albedo feedback due to ice absorbing
strongly at infrared wavelengths, where M stars emit a significant fraction of their radiation [1]. Using a 1-D, line-by-line radiative transfer model, the Spectral Mapping
and Atmospheric Radiative Transfer model (SMART) , we quantify the effect of stellar spectral energy distribution on the broadband albedo of snow and ice of varying
grain size and porosity [2]. We demonstrate that terrestrial planets orbiting stars with higher near-UV radiation output than the Sun would exhibit a stronger ice-albedo
feedback, and could become ice-covered . Using a seasonal energy balance model, we examine the degree to which ice line latitude is affected by ice albedo and explore
how changes to land distribution and planetary obliquity affect this result.

Results
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For low obliquities, seasonal variability is low, leading to colder summer temperatures and warmer winter temperatures (which may allow greater snow accumulation
during cold seasons, since warmer-than-average air can hold more moisture). Decreasing snowmelt and increasing winter snow accumulation, coupled with ice-albedo
feedback, can lead to ice volume growth. At high obliquities, the summer hemisphere insolation is high, leading to warmer summers, increased melting of ice at high
latitudes in the summer hemisphere, and colder winters. This may lead to the ice retreating, and eventually melting entirely. For fresh snow and high albedo ice
surfaces, ice-covered states are possible for a symmetric land/ocean configuration on planets orbiting F stars. For certain obliquities and relatively high ice albedos,
multiple stable states are possible. For a modern land/ocean configuration, the ice-albedo feedback mechanism is weakened in the northern hemisphere, due to the
greater percentage of ice-free land.
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