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Abstract: Permafrost thaw and the melting of ground ice can drive
major ecological changes, damage infrastructure, and disrupt
biogeochemical cycles. A new paleogeographic model for northern
Canada maps the distribution of relict, segregated, and wedge ice,
linking their occurrence to past climate shifts, deglaciation,
vegetation changes, and inundation processes. Results align with
field data, showing relict ice dominance in the western Arctic,
widespread segregated ice in fine sediments, and wedge ice linked
to prolonged cold exposure.
Ground ice loss also leads to thermokarst formation. Based on
nearly 16,000 observations, a conceptual model identifies
“thermokarst domains” that reflect terrain conditions controlling
landform distribution. These domains help interpret past
permafrost thaw and anticipate future landscape changes.
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