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The Arctic marine system is a fundamental node in the global hydrological cycle and ocean 
thermohaline circulation.  A new, jointly initiated a scientific assessment entitled the “Arctic 
Freshwater Synthesis (AFS)”, which is focused on assessing the various Arctic freshwater sources, 
fluxes, storages and effects.  The ocean component of this synthesis effort summarizes the 
delivery of fresh and low salinity waters to the Arctic Ocean by river inflow, net precipitation, 
distillation during the freeze/thaw cycle and Pacific inflows; then examines the disposition and 
storage of freshwater components within the Arctic Ocean; and finally discusses the release and 
export of freshwater components into the convective domains of the North Atlantic.  Within the 
Arctic Ocean there are few physical, chemical or biological processes that are not constrained by 
the local quantities and geochemical qualities of fresh water; these include: stratification and 
vertical mixing, ocean heat flux, primary production and ocean acidification.  Observed and 
modelled changes in this system are discussed on seasonal, annual and centennial time scales, 
with emphasis on linking the marine system to atmospheric, terrestrial and cryospheric systems. 
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