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Proxy-based
permafrost
boundaries

Global climate model-
based permafrost
boundary (MPI as
example; others don‘t
perform better)

Different permafrost boundaries during the LGM
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permafrost boundary
with regional climate
model (WRF) is closer to
to proxy-based
permafrost distribution.
Still, there is a gap.

Different permafrost boundaries during the LGM
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Proxies for permafrost: former sand and ice wedges
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ice wedges sand wedges

Bertran et al., 2014: Fig 2

Andrieux et al. (2018) don‘t take sand
wedges into account for permafrost
reconstruction

Proxies for permafrost: former sand and ice wedges



global MPI-ESM-Pregional WRF-MPI

Criteria are fulfilled
too far south

Simulation and wedge
locations agree quite
well!

Check simulation data for criteria of wedge development based on Matsuoka 
et al. (2018): Where could wedges have developed according to simulations?
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global MPI-ESM-Pregional WRF-MPI

Criteria are fulfilled
too far south

Simulation and wedge
locations agree quite
well!

Check simulation data for criteria of wedge development based on Matsuoka 
et al. (2018): Where could wedges have developed according to simulations?

→ this gives us
confidence for the
permafrost distribution
derived with WRF-MPI
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Conclusions
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1. 
Combine permafrost and wedge criteria to
get a complete picture

2. 
Sand wedges do not 
necessarily indicate
permafrost

3. 
The MPI climate
might be more
realistic

With regional climate modelling, we found:
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regional WRF-MPI



1. 
Combine permafrost and 
wedge criteria to get a 
complete picture

2. 
Sand wedges do not 
necessarily indicate
permafrost – but maybe
seasonal frozen ground

3. 
The MPI climate might be
more realistic: more
easterly wind conditions
and northward deflected jet

With regional climate modelling, we found:

Conclusions

Find more
details here

Becker et al., 2015 

Bertran et al. 2014: Fig 2
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