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Introduction 

• Mangrove forests provide means for 

immobilization and removal of pollutants in 

tidal zones of river estuaries. 

• Objective of the model is the quantification 

of this remediation potential. 

• The numerical study is part of a large 

experimental effort for estimating model 

parameters. 



This is a typical multiphysics 

problem comprising 
• Porous media flow of water and pollutants 

in soil 

• Ascendent flow of water and pollutants 

based on cohesion tension theory 

• Stomatal controlled evaporation in the 

canopy as driving force 
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Cohesion tension concept 
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General form of equations 
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Canopy 
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Transpiration losses as function of  wind speeed v, 

temperature T, photosynthetic active radiation PAR, 

vapor pressure deficit VPD, leaf  water potential 

 and  air water potential  
l

air

Canopy is conceived as continuum characterized by  

its leaf area density function 



Transpiration submodel 
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bulk transfer coefficient for latent heat 

transpiration rate 



Boundary conditions 
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Flow between adjacent compartments (internal boundary conditions) 

 

)( jiijij KF  

)( jiijij ccJ   matter flow      

water flow 

Exchange with the environment (external boundary conditions) 

 

Infiltration of water )()()( tv
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Infiltration of substance 



Streamlines in the root zone 



Streamlines in xylem  



Water potential 



Concentration of pollutant 



Water content in soil  



Pollutant in soil 



Pollutant in xylem 



Variation of leaf water potential 

Uniform wind velocity Varying wind velocity 
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Experimental Desidn  
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