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A new, physically based snow distribution and melt model at spatial scales of tens of metres and temporal scales of days is applied across the Norse Greenland landscape, in order to assess the significance of snow variability in sub-arctic human ecodynamics at resolutions relevant to human activities. The medieval Norse in Greenland were a comparatively isolated population that relied on a combination of pastoralism and hunting for survival. Model outputs show the likely range of snow depth and duration experienced across the medieval Norse Greenland landscape as a result of climate and vegetation change. Results show that increases in snow cover would have put pressure on the terrestrial ecosystem and could have been significant drivers of transformative change. Increased climate variance and recovery times are potential early warning signals of threshold-crossing change. Model results show that these signals could have been masked for the Norse decision making elite because they were located in the most favourable and least snow covered locations. Masking could have been further increased through the intensified seal hunting implemented by the Norse as an adaption strategy, and these actions could have developed into a rigidity trap. When the conjunctures of the 15th century developed in terms of increased sea ice, snow cover, storminess, culture contact, changing trade and sea level rise, it was too late to develop different responses. Whilst current populations have improved technology and knowledge, there is a risk that adaptations will lack long-term utility, spatially restricted indications of change may be ignored, and rigidity traps develop. 
