
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 26, 2023

Heat and Water Transport in Soils and Across the Soil-Atmosphere Interface:
Comparison of Model Concepts

Vanderborght, Jan; Smits, Kathleen; Mosthaf, Klaus; Fetzer, Thomas; Helmig, Rainer; Shahraeeni,
Ebrahim

Publication date:
2014

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Vanderborght, J., Smits, K., Mosthaf, K., Fetzer, T., Helmig, R., & Shahraeeni, E. (2014). Heat and Water
Transport in Soils and Across the Soil-Atmosphere Interface: Comparison of Model Concepts. Abstract from
2014 AGU Fall Meeting, San Francisco, CA, United States.
https://agu.confex.com/agu/fm14/meetingapp.cgi#Paper/7769

https://orbit.dtu.dk/en/publications/9f368900-29ed-4206-b578-2090d936484d
https://agu.confex.com/agu/fm14/meetingapp.cgi#Paper/7769


Heat and Water Transport in Soils and Across the Soil-Atmosphere Interface: Comparison of Model Concepts 

 

Authors 

    Jan Vanderborght - Agrosphere Institute (IBG-3) Forschungszentrum Jülich 

    Kathleen Smits - Engineering Research Center for Re-Inventing the Nation's Urban Water Infrastructure 
(ReNUWIt) 

    Klaus Mosthaf - Technical University of Denmark – DTU Environment 

    Thomas Fetzer - University of Stuttgart 

    Ebrahim Shahraeeni - Agrosphere Institute (IBG-3) Forschungszentrum Jülich 

    Rainer Helmig - University of Stuttgart  

 

Abstract text: 

Evaporation from the soil surface represents a water flow and transport process in a porous medium that is 
coupled with free air flow and with heat fluxes in the system. We give an overview of different model concepts 
that are used to describe this process. These range from non-isothermal two-phase flow two-component 
transport in the porous medium that is coupled with one-phase flow two-component transport in the free air 
to isothermal water flow in the porous with upper boundary conditions defined by a potential evaporation flux 
when available energy and transfer to the free air flow are limiting or by a critical threshold water pressure 
when soil water availability is limiting. The latter approach corresponds with the classical Richards equation 
with mixed boundary conditions. We formulated the different equations and identified assumptions behind 
simplified forms. Conditions for which lateral and up and downward air flow in the porous medium and vapor 
diffusion in the pore space play an important role were identified using simulations for a set of scenarios. 
When comparing cumulative evaporation fluxes from initially wet soil profiles, only small differences between 
the different models were found. The effect of vapor flow in the porous medium on cumulative evaporation 
could be evaluated using the desorptivity, Sevap, which represents a weighted average of liquid and vapor 
diffusivity over the range of soil water contents between the soil surface water content and the initial soil 
water content. Vapor flow influences the shape of the moisture front close to the soil surface. Simulated 
evaporation fluxes under dynamic forcing, e.g. due to diurnal variations in net radiation, differed considerably 
between the models. Experimental methods that allow monitoring of diurnal evaporation fluxes are therefore 
essential for model discrimination and parameterization. 
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