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Proposing a systematic framework of dynamic periglacial geomorphology
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We compiled data from long-term field monitoring of various periglacial processes

and their controls, as well as data on the distribution, morphology and structure of resulting periglacial
landforms. These data were used to analyze factors controlling the periglacial processes and landforms, t
o evaluate their climatic significances, and finally to propose a systematic framework of dynamic periglac
ial geomorphology. The data analyses revealed the thresholds for the generation of rockfall, solifluction
and rill erosion, the dynamics of rock creep and rock glaciers, and the inter-annual variation and trigger

s of ice-wedge cracking. Full-scale laboratory simulations of frost sorting processes successfully produce
d incipient forms of sorted patterned ground.
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Permafrost and Periglacial Processes

Dynamic periglacial geomorphology

1. Periglacial environments: Classification & environmental
significance.

2. Dynamics of ground freezing: Ground thermal regimes,
permafrost vs. seasonal frost, freeze-thaw cycles, frost
heave.

3. Periglacial weathering: Frost weathering, alpine rockwall
erosion, cryogenic weathering & landforms.

4. Periglacial slopes: Solifluction, rapid mass movements,
permafrost creep, climatic significance & slope evolution.

5. Patterned ground: Cryoturbation & frost sorting, frost
cracking & ice wedges, effects of vegetation, morphology
& environments.

6. Frost mounds: Active layer heave, subpermafrost heave,
bedrock heave.

7. Cold deserts: Dry frost processes, from Antarctica to Mars

8. Extrazonal periglaciation: Periglacial environments in
Japan, Glacial/ interglacial/ paraglacial.
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