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Previously in JULES...

Explicitly modelling microtopography

Two interacting columns
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What we found
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Questions...

Will this work on the

pan-arctic scale?
Two interacting columns

with elevation difference

Q) * How quickly will thaw happen?

* y ¥

Snow blown by
wind into hollows

CHg

Greater insulation in
] winter
Permafrost
preserved

Greater active
layer depth

Lateral Darcy
fluxes of water

Heat conduction
and advection




Pan-arctic palsas

Making simplifications
Two tiles simplified
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Pan-arctic palsas

Two tiles simplified
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Pan-arctic palsas
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Pan-arctic palsas

Difference
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high tile thaw depth>=1m
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Pan-arctic palsas

Difference
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‘Current” (2005 — 2015)

‘current' maximum depth_unfrozen between 2005-02-01 and 2015-01-01
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‘sspl26’ (2072 — 2082)
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‘ssp370° (2072 —

2082)
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‘ssp585’ (2072 —

2082)
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Lateral thaw 2D transect (offline)

Surface temperatures set by JULES output
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Validation at Iskoras




Validation
at Iskoras
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Estimating lateral thaw rate

Modelled temperature profile for 69.

€
@
(W]
(18]
5
n —=0.5 1
g
£ <:I
0 —1.0A
(@]
o]
(o]
4
c - | ®
% 151 Thaw probe
T —— Surface

—-2.04 @ Possible silt

-2 -1 0

Distance from palsa

Plan 1: lateral thaw equivalent to
net energy flowing laterally into the
frozen-unfrozen interface.

Height above mire surface (m)

Thaw rate density profile

Latitude

5 50.25
55.25
4 60.25
65.25
s 70.25
75.25
6 - 80.25
- Mean

—7 - T T T T T

0.0 0.2 0.4 0.6 0.8

Lateral thaw equivalent (m3m=2y~1)




Lateral thaw distribution above 50N (2015-2025)
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Estimating lateral thaw rate

Modelled temperature profile for 69.
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Estimating lateral thaw rate
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To do: lateral thaw rate = area thawed?

. . . Vegetation Canopy and Radiation Controls on Permafrost Plateau Accelerated thawing of subarctic peatland permafrost over the
Forests on thawing pemmafrost: fragmentation, edge effects, R . .
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