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The expected lifespans of Icelandic glaciers and ice caps
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Rapid, near global retreat of glaciers over the last few decades is striking, and is often used to highlight the effects
of anthropogenic climate change to the public. This approach is more effective when modern glacier and climate
change is placed within a frame of reference. Here we present a new, efficient method to assess the timing of
glacier birth and death. We model equilibrium line altitudes (ELAs) from 20 glaciers and ice caps in Iceland,
and in doing so produce the first regional estimates of glacier lifespans. We force the model with three Holocene
temperature reconstructions and five future climate projections, while also exploring the effects of glacial-isostatic
adjustment and precipitation variability. Mass balance parameters are tuned for each ice cap using modern data.
We use inception constraints to evaluate the success of individual model simulations. Icelandic glacier inception
likely ranged from before the Holocene to the Little Ice Age. Anthropogenic warming is therefore expected to
cut short the lifespans of glaciers that have existed for thousands of years. Glaciers that likely formed over the
last 1000 years will lose their accumulation areas within 40 years in all future climate scenarios. Topography is
the primary control of glacier lifespans in Iceland. The onset of Holocene (Neoglacial) cooling could be better
established using new, topographic metrics to identify the glaciers most likely to form first. Our model reveals that
these simple metrics, easily measured from global data sets, exert a first-order control on glacier lifespans, and can
be used as a rapid means of contextualizing ongoing glacier change.



