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I.  Cryogenic landsliding 

II.  Active layer monitoring 

III.  Thermal denudation 

IV.  Off-road vehicle tracks 

V.  Snow differentiation 



•  Analysis of cryogenic landslide distribution depending on a 
landscape pattern. 

 
• Cryogenic landsliding hazard assessment in different 

landscapes in typical tundra of  Central Yamal. 

I. Landslides: 



Scheme of cryogenic translational landslide 
forming  

Landslide body 

Landslide shear surface 
Forming of icy transient 
layer at the bottom of 
active layer at landslide 
slope (by Leibman & 
Kizyakov 2007) 

Landslide shear 
surface 

Landslide body 

max thaw prior 
to landslide 

max thaw prior 
after landslide 

clay sandy 
loam 

icy transient layer 
 

Sand 

Sandy loam 

Loam 

Clay 

Peat 

Ice 

Thaw depth in 
early summer 



Cryogenic Translational Landslides of 1989  



Vaskiny Dachi Landscape Map 







Map of Cryogenic Landsliding Impact/Hazard 

1 - landscape complexes, 2 - cryogenic translational landslides of 1989, 3 -windblown 
sands 
Degree of modern landsliding impact: 4 – none (0%), 5 – low (0–1%), 6 – mean (1–5%), 7 – 
high (5–10%), 8 – largest (10% and more) 
Degree of cryogenic landsliding hazard: 9 – impossible, 10 – minimal, 11 – average, 12 – 
serious, 13 – maximal. 



The application of this method revealed the following: 
- Very high cryogenic landsliding hazard on concave shrubby slopes is characteristic of all 
geomorphic levels except Mordyakha river flood plain and 2nd river terrace. 
Risk of large-scale landsliding on gentle shrubby/partly shrubby slopes increases from low to high 
geomorphic levels. Small-scale landsliding on subhorizontal surfaces increases with the degree and 
depth of dissection by ravine and small stream valleys independently of geomorphic level.  
Landscapes in the key area are characteristic of typical tundra in the North of West Siberia. Therefore, 
the method tested at the key site can be applied to other plains of typical tundra zone with widely 
distributed tabular ground ice triggering cryogenic landsliding, north of Yuribey river as indicators of 
evolution of hazardous slope processes ongoing since the Late Holocene. 
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The active layer is monitored using a metal probe according to the procedure accepted by the CALM 
program (Brown et al. 2001) within a grid 100 x 100 m in 10-m increments. Different ground and vegetation 
characteristics were recorded at each grid node. 

II. Active Layer Monitoring CALM, Yamal LCLUC, … 





III. Thermal denudation 
New thermocirques  are 
shown in red marks 

Red dashes lines enclose the area with active 
thermal denudation.  





Thermal denudation and infrastructure 
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V. Snow differentiation 



Snow measurements map 
March 2013 
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Map of snow thickness 
(model) 

Landscape map 

Mapping of snow cover 
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