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Climate forcings - from SAFRAN and ERAS

To simulate ground surface temperature, we need climate forcings

Cyrogrid community model

We apply the CryoGrid community energy and hydrological balance
model. The CryoGrid community model is a flexible toolbox for
simulating the ground thermal regime and the icewater balance for

The warming of mountain permafrost due to climate change poses significant
challenges for slope stability and ecosystem dynamics in alpine regions.
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Existing permafrost mapping methods are either developed using : permafrost. | (L 100,
(i) Rock surface temperatures and rock glacier inventories. The objective is to simulate temperature dynamics at monitored sites in 5 500 ol |
(ii) Statistical models linking permafrost evidence to air temperature and solar radiation | | the French Alps, spanning elevations of 2500 to 3800 m a.s.|. o MM L \ m
Those current models struggle to capture complex thermal regimes associated with CryoGrid stratigraphy 0 0 - s |
variable snow accumulations and their application is particularly challenging for
: . o 0t te _y FORCWG snow class .10 Specific humidity [kg/kg] Incident Shortwave rad. [W/imZ] Rainfall rate [kg/m?/s]
intermediately steep slopes (40°- 60° inclination). STRATIGRAPHY | 1000f 1 150]
: C g . . . lass 1 800}
Intermediately steep slopes, a significant portion of alpine landscapes, present unique o 5 . o0l
1] : TILE 1
conditions : | | CUN INFO ~.., l:l ass 2 4 [ 400 |
 they are strongly influenced by snow accumulation patterns. - - ) 200 | li ” ‘
» they exhibit fractured rock, surface debris, and variable snow cover. class 3 0 0 L, A
y et - - LATERAL SRS SR IR
* they retain larger ice volumes due to refreezing of meltwater from seasonal snow. [:l RN AN .
* they have distinct thermal regimes and geomorphological behaviors. e - ot 5 _Wind speed [m/s] Incident Longwave rad. [W/m?]
» their complex micro-topography amplifies variability in solar radiation and snow 41 SAFRAN reanalysis are
3_
2

available from 1958 to 2024
for each French alpine
massif by range of 300 m

Hierarchy (left to right) of the different types of CryoGrid classes required
for multi-physics simulations within the CryoGrid community model.
Arrows represent pointers to classes employed in the hierarchical level

Intermediately steep slopes have consequently strong implications for thermal and
mechanical stability. In this project, we calibrate and applied advanced mapping
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