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Previously in JULES…
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Greater active 
layer depth

Snow blown by 
wind into hollows 

Lateral Darcy 
fluxes of water

Two interacting columns 
with elevation difference

Wetter – more 
conductive in summer

Greater insulation in 
winter 

Permafrost 
preserved

Heat conduction 
and advection

Ice wedge polygons 
@ Samoylov and Kytalyk

Palsa - mires
@ Iskoras and Stordalen



What we found
Explicitly modelling microtopography
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• It works

• More methane in palsas

• Potential for simplification



Questions…
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• Will this work on the 
pan-arctic scale?

• How quickly will thaw happen?



Pan-arctic palsas
Making simplifications
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Pan-arctic palsas



Pan-arctic palsas

Filtered for regions where 
high tile thaw depth >= 1 m
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‘Current’ (2005 – 2015)
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Validation at Iskoras
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Estimating lateral thaw rate Plan 1: lateral thaw equivalent to 
net energy flowing laterally into the 
frozen-unfrozen interface. 
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Estimating lateral thaw rate Plan 1: lateral thaw equivalent to 
net energy flowing laterally into the 
frozen-unfrozen interface. 

Plan 2: thaw rate = amount thawed 
beyond reference.

Plan 3: go for it and simulate 
subsidence by ice thawing.



Forests on thawing permafrost: fragmentation, edge effects, 

and net forest loss (Baltzer et al. 2013)

Vegetation Canopy and Radiation Controls on Permafrost Plateau 

Evolution within the Discontinuous Permafrost Zone, Northwest 

Territories, Canada (Chasmer et al. 2013)

Accelerated thawing of subarctic peatland permafrost over the 

last 50 years (Payette et al. 2004)

To do: lateral thaw rate  area thawed?




