
Arc
hive

 of
 S

ID

   

(D)

Bruce and KluteMeyer and Warrick

 

Gardner

 

Ashcraft et al.

Baruah and HasegavaHillel 

et al.Kashefipour and Sepaskhah

Bruce and Klute

Bruce and Klute

                                                                                            

 

*1Shabani&ali@yahoo.com  

Wang et al.

Bruce and Klute

Wang et al.

Wang et al.

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

  
Wang et al.

Brooks 

and Corey
L

rs

r
sDD

  

D(cm2min-1)

sD

(cm2min-1)

(cm3cm-3)

r(cm3cm-3)

s(cm3cm-3)

L

 

Wang et al.sDL

1

)(

b

a

D
is

is
s

  

1

1

1

b

L
rs

  

ab

fx

a
i

 

fbxI

 

i(cm min-1)

I(cm) 

fx(cm)

Wang et al.

ab

1m

hK
a ds 

 
1

1

1
)(

m

n
b is

  

sK(cm min-1)

dhcm

hcm

mBrooks and 

Corey
m

d
s h

h
KhK )( 

 

hcm

n

Brooks and Corey

n

d

rs

r

h

h

  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

  
(cm3cm-3)

(cm3cm-3) 
(g cm-3) 

HCO3
- CO3

2- Mg2+ Ca2+K+ Na+ Cl-

(meq l-1) 
pH 

EC 
 (dS m-1) 

R2

0

5

10

15

20

25

0 10 20 30 40 50 60 70

Xf (cm

I(
cm

) 

(b)

 

b (cm cm-1)

bmn

Rawls et al.

bWang et al.

a

1m

Kh sd

Ks

Ks

a

KshdmRawls et al.

a

aKshd

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

  
Ks

a

a

ab

)( sD

)(L

sD

L

sD

a

is

i
es

Cox et al.

Kool et al.

a

 

a (cm2 min-1)

0,00

0,05

0,10

0,15

0,20

0,25

0 0,05 0,1 0,15 0,2 0,25 0,3

cm-1

i(
cm

 m
in

-1

L  Ds

Ds (cm2 min-1) L

-25

-20

-15

-10

-5

0

5

0 0,2 0,4 0,6 0,8 1

Se

L
n 

(D
)

1.0E-04

1.0E-03

1.0E-02

1.0E-01

1.0E+00

1.0E+01

1.0E+02

0 0.1 0.2 0.3 0.4
cm3 cm-3

D
 (c

m
2

 m
in

-1
)

1994

Cox et al.

1.0E-06

1.0E-05

1.0E-04

1.0E-03

1.0E-02

1.0E-01

1.0E+00

1.0E+01

0 0.1 0.2 0.3 0.4 0.5
cm3 cm-3

D
 (c

m
2 m

in
-1
)

1985

Kool et al.

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

  
1.0E-10

1.0E-08

1.0E-06

1.0E-04

1.0E-02

1.0E+00

0 0.2 0.4 0.6

cm3 cm-3

D
 (c

m
2
 m

in
-1
)

1994

Cox et al.

Crank

dDD
s

i
i

is

667.0

667.1

667.1 

 

dDD
s

i
i

is

85.0

85.1

85.1 
) 

 
Cox et al.Kool et al.

(cm2 min-1)

cm3cm-3

Wang et al.

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

  
sDL

Wang et al.

Wang et al.

Crank

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

   
REFERENCES
Ashcraft, G., Marsh, D.D., Evans, D.D. and Boersma, 

L. (1962). Numerical method for solving the 
diffusion equation: Horizontal flow in semi-
infinite media. Soil Sci. Soc. Am. Proc., 26, 522-
525. 

Baruah, T. C. and Hasegava, S. (2001). In- situ 
measurement of soil evaporation from a volcanic 
ash soil by TDR technique using soil water 
diffusivity. Geoderma., 102, 317-328. 

Brooks, R.H. and Corey, A.J. (1964). Hydraulic 
properties of porous media, Hydrol. Paper 3, 
Colo. State Univ. Fort Collins, Co. 

Bruce, R.R. and Klute, A. (1956). The measurement of 
soil diffusivity. Soil Sci. Soc. Am. Proc., 20, 458-
462.  

Cox, C. L., Jones, W. F., Quisenberry, V. L. and Yo, F. 
(1994). One-dimensional infiltration with moving 
finite elements and improved soil water 
diffusivity. Water Resource Research, 30 (5), 
1431-1438. 

Crank, J. (1956). The mathematics of diffusion. Oxford 
Univ. Press, New York. 

Gardner, W.R, (1956). Calculation of capillary 
conductivity from pressure plate outflow data. 
Soil Sci. Soc. Am. Proc., 20, 317-320.  

Hillel, D., Krentos, V.K. and Stylianou, Y. (1972). 
Procedure and test of an internal drainage method 
for measuring soil hydraulic characteristics in 
situ. Soil Sci., 114, 395-400. 

Kashefipour, S. M. and Sepaskhah, A. R. (1995). 
Determination of unsaturated hydraulic 
conductivity by internal drainage assuming a 
uniform soil water profile. Iran Agric. Res., 14, 
203-216.  

Kool, J. B., Parker, J. C. and van Genuchten, M. Th. 
(1985). Determining soil hydraulic properties 
from one-step outflow experiments by parameter 
estimation: I. theory and numerical studies. Soil 
Sci. Soc. Am. J., 49, 1348-1354. 

Meyer, J.J. and Warrick, A.W. (1990). Analytical 
expression of soil water diffusivity derived from 
horizontal infiltration experiment. Soil Sci. Soc. 
Am. J., 54, 1547-1552.  

Rawls, W.J., Barkensiek, D.L. and Saxton, K.E. 
(1982). Estimation of soil water properties. 
Trans. ASAE., 25, 1316-1320 

Wang, Q., Shao, M. and Horton, R. (2004). A simple 
method for estimating water diffusivity of 
unsaturated soils. Soil Sci. Soc. Am. J., 68, 713-
718.  

www.SID.ir

www.SID.ir

