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Introduction

Permeability results from laboratory experiments are
commonly included in numerical models of geothermal
systems using a conversion to depth. This conversion is shown
alongside the usual assumptions and underlying physical
mechanisms. The limitations of these assumptions lead us to
suggest an alternative to depth conversion. Lastly, we compare
the pros and cons of both methods.



Curve Fitting

Rock permeability evolution as  a function of effective pressure converted to depth (modified from Eggertsson et al. 2018)

• Linear
• Exponential
• Background permeability
• Partial or full range

Conversion
• Peff to Z
• Hydrostatic
• Saturated
• constant densities



Issues with 
assumptions

• Peff lower when pressurized fluid

• Peff higher when unsaturated

If Pfl changes during simulation, use 
Peff for permeability implementation



Pros & Cons of using
Peff directly vs depth conversion

Direct

• realistic

• Simulations evolves making it
harder to investigate

• Ease of the implementation
depends on implicit or explicit.

• More realistic

Depth conversion

• realistic

• Static is easier to investigate

• Easy to implement

• Less realistic



Additional Issues

• Two phase
• Boiling zones

• Two-phase experiments required

• Viscousity

• Fracturing

• Upscaling

• Temperature effects

• Chemical dissolution or precipitation
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