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Research gap

⚫ We KNOW that subsidence is prevalent in burned 

areas

⚫ But we DO NOT KNOW why? Could it be due to fire-

related environmental variables, topographic

variables, or both?

⚫ The objective is to fill this knowledge gap 

quantitatively





2021 thaw season subsidence



Environmental variables







Conclusions

⚫ InSAR and machine learning technique are promising for studying fire 

permafrost interactions in tundra

⚫ Fire-driven environmental variables are driving permafrost subsidence than 

topographic variables

⚫ Scaling up the analysis is fundamental to better understand the subsidence 

patterns and drivers

⚫ What holds the future of numerous and massive fire scars in tundra? 
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Appendix





Study area



Snow free duration



Rate of deformation



Deformation signals









Mechanisms:

Feedback magnitude

- Biomass

- Fire severity

- Weather

Alter permafrost’s thermodynamics

Removes organic layer

Latent heat release
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Sensible heat 
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(soil, ice, air)

Sensible heat 

Latent heat release 6

5

Permafrost degradation 

Permafrost 
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Subsidence 8𝛥𝜙



InSAR InSAR: a technique of 

creating an interferogram


