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Increase understanding of the physical processes required to model 

the release of carbon into deep groundwater from thawing permafrost, 

to improve model forecasts. 

Aim 

2 
Water and heat-transfer functions with added solute transport 

parameter 

 

Release of carbon parametrised 
as function of hydrogeological 
conditions and soil properties

Latent heat effects 
of freezing-thawing

Transport of OC in 
groundwater:

Heat flow:



Previous 
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 Controlled soil column experiments 

● Climate chamber with regulated air 
temperature 

● Increased complexity of soil content, 
varying grain size (distribution) and 
carbon content (SOC) 

● No flow situation vs. constant head 
gradient imposed during thaw 

 

 Temperature, soil moisture, preferential 
flows, DOC content 

 

 

Objective  How large is the contribution of different soil physical parameters to 

  the release of carbon from thawing permafrost soils?   
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Schematical representation of experimental setup 



 Implement carbon transport into 

permafrost hydrological modelling 

routines using gathered parameter 

values 

● FlexPDE finite element software, or 

other INTERFROST code 

● Simultaneous heat and water 

transport, development of solute 

transport representation (e.g., C) 

 

Objective  Implement carbon transport by groundwater into permafrost  

  hydrological modelling routines using laboratory experiment results 
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Example steady state model of the temperature development 

through a insulated soil column. 
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Initial results 
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Thanks for listening 
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