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Goal

Motivation

Determine the active layer thermal conductivity, heat capacity and 
porosity using a numerical heat transer model.

• Reduce the need for sampling

• Alternative to emperically determined 
thermal properties

• Timescale of thaw events
Figure 1. Thaw slump at the QTP , photo by 
(Luo, J. et. al. 2019)

Method
• 1D numerical model based upon heat 
transfer equation (1)

            (1)

• Varying thermal properties
 Thermal conductivity (λ)
 Heat capacity (C)
 Porosity (θ)

• Ensemble of 768 1D numerical models

Figure 2. Selection of observed temperatures at the QTP by (Luo D. et. al 2018)
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(a) (b)

(c)Figure 3(a) shows the average RMSE between the observations and model results for the investigated parameter space. Figure (b) shows the sensitivity of the 
parameter space for the various error measures.

Figure 4. Future scenario of active layer development based upon three 
optimal parameter combinations
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