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Assumptions

• Intact Rock Glaciers are an indicator of  presence of  permafrost

(Active and Inactive Rock Glaciers are grouped into Intact Rock Glaciers 

(Baral and Haq, 2020)

• Relict Rock Glaciers are an indicator of  absence of  permafrost 

• Topo-climatic variables Mean Annual Air Temperature (MAAT) (1960-2018), 

Potential Incoming Solar Radiation (PISR), Elevation, Aspect and Slope 

favorable to rock glaciers is also favorable to permafrost



Rock Glacier Number

Intact 89

Relict 78

Total 167

• Regional estimates of  
permafrost distribution 
are frequently based on 
rock glaciers (Haeberli 
et al, 2006)

Mapping based on Schmid et al, 2015
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Objective

• Find the region favorable for permafrost for future monitoring

• For that, data must be free and widely used and available

• Models must not be too complex



Correlation Matrix

Dataset



Methodology
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Results

• Model’s Accuracy



Cutoff  

Uncertainty

• 0.5 in Haq and Baral, 2019 

and Lewkowicz and Edine, 

2009

• 0.6 in Sattler et al., 2016





Distribution

Class

Median

Elevation (m)

0.6-0.69 5235 

0.7-0.79 5334

0.8-0.89 5466

0.9-1 5902

Distribution

Class

Median

Elevation (m)

0.6-0.69 5428

0.7-0.79 5424

0.8-0.89 5328

0.9-1 5197

Distribution

Class

Median

Elevation (m)

0.6-0.69 5249

0.7-0.79 5377

0.8-0.89 5597

0.9-1 6110



Sensitivity 

Analysis

• To understand how model’s are 

predicting

• Which features are important  

and which are not



Conclusion

• Logistic Regression performed the best, followed by Support Vector 

Machines and Random Forest

• Random Forest’ result vary wildly with other two

• No North-South distinction of  permafrost zones; necessity to include 

precipitation in future permafrost distribution modeling


