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The snowpack is an important water reservoir that contains dissolved gases and particles. These impurities, that can be either nutrients or pollutants, can be released to the atmosphere during metamorphism or transferred to terrestrial or marine ecosystems during snowmelt. Understanding the fate of the chemicals contained in snow is critical to predict atmospheric composition over snow-covered areas and the input to ecosystems. To address this question, we are studying the physical and chemical evolution of the snowpack in Fairbanks, Alaska, under conditions of very strong temperature gradients that induce large fluxes of water vapor and dissolved compounds. To investigate the possible range of the magnitude of the transformations, we are also investigating the evolution of the same snowpack subjected to very low temperature gradients by allowing air circulation under it. The comparison of time series of major ions, aldehydes, stable isotopes of water, snow specific surface area, snow permeability, and of the morphology of snow crystals in both snowpacks shows that the magnitude of the temperature gradient is crucial in determining the physical and chemical evolution of the snowpack. We intend to use our results to quantify the fates of the species studied as a function of metamorphic history and to speculate on how climate change can impact these fates.
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