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              
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

              


    


          
              
  
                
               
            


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
   

           
             
            



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),,( zyx  )(tV  dV 



)(a )(b )(c)(a )(b )(c

Transpiration Transpiration

Root Water Uptake

Canopy

Root zone
or

Transpiration volume

Water Flow

Active roots

Main rootsTrunk

)(a )(b )(c)(a )(b )(c

Transpiration Transpiration

Root Water Uptake

Canopy

Root zone
or

Transpiration volume

Water Flow

Active roots

Main rootsTrunk


          


  
               
            
          
               

     ),,,( tzyxS   



),,,().( tzyxS
z

k
k

t
−

∂

∂
−∇∇=

∂

∂
ψ

θ            



 θ VVW /=   =wV  =V  ∇  

ψ  k  z 



             
 
              



)().().(),,,( PTFGftzyxS βψ=              

 )(βG  )(ψf  )( PTF 
 )(ψf 
              

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
wψ  dψ ψ  anψ 

ψ  
maxSS = 

maxS        



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         



 1k  2k  3k 
 z    r    maxβ   
         ),( 00 zr  pT      

 4k            
 )(tV      




{ }{ }47.1)/(03.3sin5.050.0)( maxmax −+= ff ttztz                 


{ }{ }47.1)/(03.3sin5.050.0)( maxmax −+= ff ttrtr                   


 )(max tz           t  )(max tr     
    t  fzmax      fr .max   

 ft 




 




      
      
             
            
    
      




               



ijwaijaijij uuu δχδσσ )( −+−=′                     
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ijσ ′  ijσ 

 au  wu  ijδ 

 1=ijδ  ji =  0=ijδ  ji ≠  χ 





Parameter Value Reference/ Comments 

wψ 1500 kPa Feddes et al. (1978); 20001500 << wψ kPa 

dψ 40 kPa Feddes et al. (1978); 8040 << dψ   kPa 

γ 20 kN/m3 Samuels (1975); Typical unit weight for Gault clay

frmax 20m Biddle (1998); Estimated from field measurements )2317( max mrm <<

fzmax 1.5m Biddle (1998); Estimated from field measurements 

hsk )( 9105 −×  m/s Terzaghi et al. (1996); Typical saturated permeability of unfissured clay

PI 41 Biddle (1998); Measured plasticity index 

sC 0.023 Ng (1998); Swelling index of heavily over consolidated clay 

max.3 fk β 2.18 m-3 Taken from the general shape suggested by Landsberg (1999) 

4k 0.014 Coefficient of potential transpiration distribution  

fk1 5 Coefficient of vertical root distribution 

fk2 0.50 Coefficient of horizontal root distribution 

PT 45 l/day Schneider et al. (2002)

Passing #200 95% Typical value for Gault clay (5% fine sand) 


              
       

               


            
   








           
 




               
               
 PIw ×  w  mµ 
 PI  k 



λ

λ32

)(
+

= es sekk               


 )(eks           
 eS  λ ( )ψlog/log ∆∆= eS 

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7 
           

             
            

 0rr = 
 0=r  0rr = 






       
)

     



            


           

                 
  
           
      



n.s.=not sensiblen.s.=not sensible


                


 

            

               
           
 
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7            

            
            
            
          




            
          









             


            






              












            






            
          
         


             






