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In catchments where snowmelt constitutes a major 

component of the annual hydrograph, groundwater recharge 
from snowmelt may account for the majority of annual 
groundwater input [1,2]. The currently established techniques 
to quantify the contribution of snowmelt to recharge, 
however, are still critically flawed. The often used approach 
of stable water isotopes analysis, for example, requires an 
unfeasibly large number of spatially and temporally 
distributed measurements in snow, snowpack, snowmelt, rain, 
surface water and groundwater. New methods to quantify the 
contribution of snowmelt to recharge are thus needed. In this 
study, a method to quantify recharge from snowmelt through 
portable mass spectrometry-based dissolved (noble gas) 
analysis (i.e., of N2, Ar and Kr) is developed. As noble gases 
are inert, their concentrations in groundwater are controlled 
entirely by physical processes. Knowing them allows 
estimating the temperature at the moment of recharge [3], and 
noble gas recharge temperatures can be used to estimate 
mixing of water from different sources [4]. This method to 
quantify the sources of recharge is applied to snowmelt and 
tested alongside basic hydrological as well as stable water 
isotope analyses in the boreal Forêt Montmorency research 
catchment in Québec. 
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