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D2L1 *D\Q/P\*QQP/Dr*PCD/Dr*EPP/D

D1L2 �QE/\\Y�/PD\PP/DD��/DDCQ/DD\C/rD\\\/DEQ�/D

D2L2 Q\C/Y\DC/PD��D/DC��/DDDQ/DD\�/Dr��C/D��D/D

*:?�� �, a N <���a �.$� � �,��
�	 4$� �� t�� � ��/FL� �� ��j SWAP �^�� �<8��� �, N�� N,�d!8� 
8� N�"� ��i.� `���R `�5.

#� ,�� .4$� ��.� 	6�V��  �y n�$��	 � {��d� �, ������ #��H�� 0�

#
� 
��L� � ����	 �,�� ���� #!8�,.

G5 N,�, �,�� K�H,  �& � 0 $%(  ��z	 4�.j ��/��� 0�5 0��

���d	 �, �$�� �5'�( 4�� 0?�� #.�� �5N����� �0 �k �5'�=� 

���� �!��, .���L ��b����� ?���� θ(h) �K(h) ����
� �� 0��5

 ��� �1 ]�^ N,��3� 
8, ��/��� J:�8 �, ��:=� �, ��� ,��

#� N���� 
8� 42
� �,�B"�� #���2� 0 $%�(  ���z	 #!�8�,

]�^ �5���� N, 2� ���� �� #��<L 0.c$��!�  !B� #8� � 0� ��

�^�� ��<8��� �5�� @��1  5 0� � � ��
�	  5 0� � 0���R 0

?�� �5��L �� ?��� �, ���k��� E
8� N�� �g��� .

���=�RMSE #� ��"� 4��� |F!�^� ��+ ��j ��	 �1 �5,

A	 '�(  $,�=� A	 N����� ���=� �� 
<*� N�� #.�� N��� 0 ��k

 ��.!��| I 4$� ��  i� �����  !"��� ��$  !
1 �1�,��, ,���� .

#� ��"� ��� �^�� 4$� N�� �<8���  $,�=� �� ���	 ��1 ��5,

 ?��SWAP '�( #.�� 
�8� N,�, @��T�� �� 0 !B� 0�5���j k� 

 $,�=�RMSE ?��� 0� � LEACHC S���H ;F���1 ��+ �, ���� 

#��<H
8�.

����=�EF �����=� ��� 
<*�� �� N��� 0���8 ��<��  $,��=� 

#��� �*��$�=� ���5�"��� 4�V������ ���.1 .@���
	 ���1 #	����I �,

'�( #.�� ����� ���5�"�� ��  �� � �5�����=� EF A�$ ���  ��� � 

#��� '���(  $,���=� |F!��^� �����I �, � ,���� � N���� #��.��

�����NN�� 0 �k ����5�"�� 4�� |F!^� �� 
<*� |F!^� 4$�

 #�� N��T.�8 ���5�"�� 4�V����� ���=� �� ����I �, � ,���

l��� '��( 4��� |F!^� �,��  	 #�.��  ���.!� ���5�"�� � ��5

 ���=� ���5�"� 4�V���� � ���5�"� 4�� |F!^� �� 
<*�EF 

#�� S��� 
�$�B� _� 

8 ����.1 .���
5  $,��=� �� ��1 ���L 

?���E
8� ,�B"� �?�� SWAP  $,�=� EF ,��/ �� A$,�� 

���.5, ��"�� 4�$� � ,��, �� 
8� 42
� 
��+ 4$ !B� �1 A$

'�( 
��L� ?�<H S��H #.���?�� b8�	 SWAP 
8� . $,��=�

 ?�� #$���1 U$ >LEACHC ��  �!
1 �5��
�	 @�
	 �, �j k 

?��SWAP 
8���, A$ �$ �  dI �� A$,�� 0 $,�=� #�� ,�.

#��  �i� ��?��� ��1 ��8�LEACHC �, �� 
���L�  $,��=� 

#$�"�R ��, 0�5��
�	\#$�"��R ��, 0��5��
�	 ��  !B� ��� Q

'�( ��� 
8� N, 1 #.�� .#� w�>�� 4$� '5��1  L�^ �� ����	

 
����L�G���� v�0���5��
�	 �, w�<���� 
����L� �� ]���^ \��� 

0�5��
�	 �� 
<*�Q���� #$�"�R ��, ��� .� $� '2� �, �50

 dI �� A$,�� #!��L��S�<s
1 n���	 )��8�  �� 
��L� ���=� 

#$�"��R ��, 0�5��
�	 �, �1 
8� w�<�� 
��L� ���=�  �� �Q

�1 ���G�� v�
��L� ]�^ ,��, w�<��� A$,�� 0�5�#�� �����	

���� �:^ �� � S��/.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
5.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             8 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.5.2
https://jstnar.iut.ac.ir/article-1-543-en.html


�(� ��	)��* +,	)*� 
	� 
*SWAP �LEACHC+��-� �)���. �� 34�* 
*... 

\� 

���=�CRM ��$  	���� ,��R � 0� � ?�� S$�
	 N�.5, ��"� 

�($4�	N������ �� �*$�=� �,  0 ��k �5
�8 .0� �� 
�<��  $,��=�

CRM �.5, ��"� �#�d.�  $,��=� � ?��  !
1 ,��R � CRM ��� 

N����� �� 
<*� ?��  !"�� ,��R � #.�� 0 ��k �5
�8 .?��� �,

LEACHC ��
5 S2�� �, �1 ��LC#�� N��$, ,���� $,��=� 

'�( #.�� N�����  $,�=� ��  	��� N�� 0 �k 
8� N�� .4��
3	 4$�

 ?�� ���5�"� ��  !"��LEACHC #$�"��R ��, 0��5��
�	 �, 

\
8� N�� S$��	 0,��+ �	 ��� .?��SWAP �, �� 
��L� 

#$�"�R ��, ��
�	Q#$�"��R ��, 0��5��
�	 �, �  !"�� ��� \

'�(  !
1 ��� 
8� N, 1 #.��.

U$ > )�8� �CR?��� ��� SWAP N������  $,��=� 0 ��k

 �� 
����L� N��� ?��� ��  ��!B� LEACHC
��8� N,� 4���
3	 .

 $,���=� )���8� �CR?����LEACHC ����
�	 ��  ���& ���� D1L1�

'�( #��<H S��H ;�!<*� �+ �, �� 
��L�  $,�=� 
8� N, 1 #.��.

��  1{ �x��.j�
���L�  �� N�F/ �'��( ?��� #�.�� ��5 0

SWAP �LEACHC 0����� ���� t���<	�� �, G���� v��, ]���^ 

�.$� � #$�,� 0��� #�8� � � �����:� ,���� K�=�	 4$� �, ��� 


8� �!� k �� H .�,� `��� ��,���$���/FL� )�8�  � h�^ _

�"���R WR K��
/ � `�����$����
�	 ����Ma �, _���5 �� N,�d!��8� ���� 

@ � �����Curve Expert ����I ��� ���,��� P������R 
�8, .

G5 4�.j 4$� 0� � 0��� #.�.� 
H, �1� #$�,� �N���R 
�8,

 @�M��,���0��� G�� v��� N,�d!�8� ��� '$���R ?�L �, ]�^ 

�5��
�	 �� @��1  5 0� � � ��,��� 4$� ���I �� 4���	 ���k��� 

��.

]P[1510
1040 /

D
D

/
)ECEC(
)EC(EC

s
weqi

eqf +








=
−

−

�, ��,��� 4$�ECi�ECe�ECeq _u$ !u�� 
$��5 U�	 	 ��

 �B� ������ w�<�� N���/$_�,��	 � _� h�^ Dw�DsU��	 	 ��� 

�"�R WR K
/$#
8� h�^ K
/ �.N������  $,�=� G8� 0 ��k

 '�(  $,�=�  �� � �, ]�^ 0��� N�� ?��� �, b8�	 N�� #.��

SWAP �LEACHC ��
�	 0� � D1L1 S2� �, QN,�, ��"�� 


8� N�� .

4��$� ���� ?���� ���1LEACHC ?���� 
��H, SWAP �, �� 

'�( ��� #��� ,����� ]��^ 
���L� #.�� 4!���,  �� �,  L��^ 

G*���2� �5K�H, 0��<� �,  	 0��8�#$��
��� �����d�� � S��� 

0 !B� c$�!� �!*���	 ]�^ ?�M�� ��?��� �� �*$�=� �, SWAP 

#� N,�d!8� N,�8 G*���2� A$ �� �1��.1���5, ��g��� .|F!�^� 

'�(  $,�=� ��,��� b8�	 N�� #.��PN�����  $,�=� �N��� 0 �k

 #� ��"� �5, #$�"�R @�T�� SI��� �1Nm� ( �, �5 9F�I� 0��5

 #� �+ �j �	 ]�^ 	 ����	6;���I� � ����� ��%k �y #�� 
*�$��

 #$�"�R 4�� #���� �MI�� 4$ !B� WR ��.�B� K�
/ ��.1 �, ��� �5

 '$����R �, 0���� '5�1 �, #� �� ��5 e�� ��� 9F�I� 0

]�^ n:=.� #$�"�R��	 , �k �� H  i� �� #5,��� #$���� 0� ��

� 0��� '5�1 �, WR | �� ��$R 
8,.

?��������^��� @��
	 �<�8��� �� S�I�+ c$��!� ��5 0

� �5��
�	 �� A$  5 0� � 0���R ���I ��?��� �, 0� � ��T� 

��,��� ��� �P�#� ��"� �� �5, .�^��� ���Bj  �5 )��8�  �

 ��� ,��� 0���R�?�� LEACHC ?��� ��  �!B� SWAP)���

 ��
�	 `�.�!8�D1L1 ( N����� 0���  $,�=� �!*���	 �� N��� 0 �k

'�( �$�
� #.�� .'�(  $,�=� �*$�=� #.�� N���?��� 0 	 � ��5 0

LEACHC �SWAP ��,��� �� 
<*� �� P#�� ��"� ��5, . ��

 �^�� )�8� �5���,��� f�> ��� N�� �<8��� 0���R 0P�,


8� ��2�R ��� ,��� ?�� �, �� �*$�=�.

c$�!� _8� ���N��R 
8, �"��R ��M+ � 4���� �� $��"�� _

?�� �a ,�, �5�!*���!� �, h�^ `��� ����� �� _��^ ,��R � ���

 N�����  $,�=� �� �*$�=� ��.��� �!��, N�� ` �k 4$� ���.� ��.a ��� 

��� `���8 ��<�� �`���� S+� � �, 9F�� �� ��z	 ��� ���

 
8� �!� k ���I _��^ .S�M�	 ����=� 4$� �, �j  k� �� c$�!� 

��
�	 `� � b=� ��,�
� �g���D1L1 ���!� k ���I #��� `� �� 

��
�	  $�8 �5��� ��,�
� �5����!^� 
�$�/� `� �� � N��� G8� 

?��� �, �B�R `,�/ c$�!� 0�5E��
8� N�� �g��� .

+C�!, 
:�M 

#� ��"� c$�!� �!*����	 #���<H S���H �+ �, ?�� �,  5 �1 �5, 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
5.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             9 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.5.2
https://jstnar.iut.ac.ir/article-1-543-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /�	!"�	# $%&' 

\\ 

y = 1.4321x - 1.6718
R2 = 0.8075

0

10

20

30

40

50

0 10 20 30 40 50

dS/m � ��� ���	 �
���� �
��

dS
/m

��
��

��
���

��
�


��

y = 1.2686x - 1.8692
R2 = 0.9038

0

10

20

30

40

50

0 10 20 30 40 50

dS/m���� ���	 �
���� �
��

dS
/m

� �
��

��
���

���

��

y = 2.7104x - 13.521
R2 = 0.6565

0

20

40

60

80

100

120

0 20 40 60 80 100 120
dS/m � ��� ���	 �
���� �
��

dS
/m

� �
��

��
���

��
�


�� ١ '� ١ ()

 

5A %.��*(,* :)�	/� +")	/� B�? :)�	/� :�*:� �� 
��  �(  
:�M �(� 	� �(  �
�� SWAP)n7d	� (LEACHC)K�*� d	� (+S�	�� �$

)	?)D�(�	��# �� D1L1 

��(W'.X2	  ��*(,* :)�	/� +")	/� 
*:� 
�	�. 
	� 
:�M B�? � 
��  �(  �
�� �(� ]��# �(  
	� SWAP �LEACHC   +S�	�� �$

��)	��. �	��# �	J7 �� 

RMSE 
EF CRM CR

��
�	 

SWAP 
LEA-

CHC 
��,���PSWAP 

LEA-

CHC 
��,���PSWAP 

LEA-

CHC 
��,���PSWAP 

LEA-

CHC 
��,���P

D1L1 ��/QP�P/����/P\\ �Q/DPD/D�C/\rPD/DrC�/D�Q/Dr�D/DYP/D\\/D

D2L1 *�E/CQ��/YP*�D/DCP/Dr*DDE/DP�/rD*�D/D�Y/D

D1L2 \Q/\\CQ/CPE�/PQP �\/D��/DY\/DrCP/DD�/DrPC/Dr\E/D��/DCY/D

D2L2 ��/�E��/��Y�/�Q��/D��/D��/DCQ/DD�/DPC/D\\/DY\/D�Y/D

*:?�� �, a N <���a �.$� � �,��
�	 4$� �� t�� � ��/FL� �� ��j SWAP <8��� �, N�� N,�d!8� �^�� �
8� N�"� ��i.� `���R `�5.

N����� 0���N�� 0 �k

N����� 0���N�� 0 �k

N����� 0���N�� 0 �k

'
�(
0
��
�

N�
�
#
.��

'
�(
0
��
�

N�
�
#
.��

'
�(
0
��
�

N�
�
#
.��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
5.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                            10 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.5.2
https://jstnar.iut.ac.ir/article-1-543-en.html


�(� ��	)��* +,	)*� 
	� 
*SWAP �LEACHC+��-� �)���. �� 34�* 
*... 

\� 


8� 
��L� G�� v����� �, �� ]�^ �5�� f�M!3� 0�#!�8�,

'�( #.���.1 .4$� �� � ��,��� )�8� �1��,  �5 �, ��!�� ��1

 ��<� 0� � ?�� #��� 
�8� ��*�2$ ]�^ �, WR 
1 + 0��8

e�� �5�� 0,��/ S+ 0�4��.j S�+ 0� �� N��� ��!� k ���1

 �, 4$� �, #	�,��� ?��� S�1 �, � 
8� ���d!� ?�� SWAP 

'�( �!*���	 #.�� �5, @�T�� �� 0 !B� 0�5 .#<*� 0 	 � ,��� ��

 ?��SWAP ��<� �, 0��8�]��^ �, 
��L� n$��	 � 
1 + 

?���� ���� 
<*���LEACHC�?���� LEACHC  L���^ ���� 

0 	 � �5��<� �� t�<	�� �, �1 #$ 0��8 ��.$� � �, #$��
��� 0�5

 ,��, ]�^ b�����,'�( �, 0 �!B� c$��!� ]��^ 0���� #.��

 ?�� �� �*$�=�SWAP 
8� N, 1 �g��� .0 	 � 4$� ��5 ���L ��� 

���</ �IF^ ��� ��:P(?��=!�� N�� �!^�.� G*���2� �8  5 ��

 #� N,�d!8� 9F�� �.1C(��� � 
1 +���$ A	 A	 #$�� ��5 0

?��M�� 9F��� S�1 0��� �� �� ]�^ ?�M�� �, ,����TDS 

)�1?�� �,SWAP #� N,�d!8� ,�� (#� �� H #8� � ,��� �5, 

�Q(
�iM& )��8�  �� �� ]��^ ?��M�� #$��
�� ?,��	 ��5 0

��$ �$�� �5?�M�� ��� 0� �i� �, ��� N, 1 W�8� � ���� ��� 

	 4!� k6���� �  $� A$ �� N,�d!8� �� � b��� �, A5R �$ �k  �y

#� �<8��� ��T� �.1.

#�� ��"�� c$�!� S1 �, #�M/ ��1 ��5, 4��� |F!�^� G�&�

'�( ?�� #.�� �5N�����  $,�=� �;�I���3� 0��� N�� 0 �k �, 

#$�"��R ����� S+� �)0���� 0���� G��� v�]��^ (�?��� ��5 

�!*���	 '��( #���^ ��� �� ]��^ 0���� '5�1 ���� ��� #�.��

���.$�
� .#��.�.� ����,��� , �����1 �� S��I�+ c$���!� �*��$�=�

0����� ��� #��$�,� �N����R 
��8, �, ���5��
�	 @���
	 ����/FL� �� 

'�( ]��^ 0���� #.�� ����I ��� �� @���1  �5 �, ����k��� 

N�����  $,�=� �� �5��
�	 '�( � N�� 0 �k ]�^ 0��� N�� #.��

 ?���� �, b��8�	SWAP �LEACHC���.5, ��"��� �����R��1�� 

��,��� 4�.j �� N,�d!8� �,�� 0��� ���=� 4�
3	 �, 0� G��� v�


8� ]�^.

FI� �� � 0��� '5�1 � ]�^ 9����R 
�8, �� b$� �� 

0��� ���=� �� t�<	�� �, ��k����G�� v�]�^ �'�( ?�� #.�� �5

N�����  $,�=� �� 0 !"�� #���3
5 #� 4$� � ,��, N�� 0 �k ����	

?�� 0����"1 0�5, ���1  i� �� �5���� ���	 S��H ���*� .

��	
� ���� ��	N!�* 

P.#�:���w.PQYD .'.a�� � � �, h�^ `��� w�� � ���=� �� 
<*� �!*( GH� �, ?�B� $���3Mk b.n��.� � `����"a ��.� � @�M/

_��<L �)C: (�QrPDP.

C.@ �#��!8 B� ��s��<��.) �.|.@ �0�8�� .) � #����� .�,���8 .PQ��.��/��� b$� �� �, ��$�� � ?��=!��.WR � ]��^ @��M/ 

PE)P: (�Cr��.

Q.m �0 $�� .PQ�E .$��� ?�� #�� �50��� 0�/��� ����R �� ]�^ #$�,� 0�.N� � 0�����R ���� #8�.���1 ���� ��$�( N�V"���, �#"�1

 ���BdI� #!�.IPEQ��dI .

4. Ali, R., L. Elliott, J. K. Ayrars and E. W. Stevens. 2000. Soil salinity modeling over shallow water tables. I: 
Validation of LEACHC. J. Irrig. and Drain Eng. 126(4):223-233. 

5. Black, T. A., W. R. Gardner and G. W. Thurtell. 1969. The prediction of evaporation, drainage and soil water 
storage for a bare soil. Soil Sci. Soc. Am. J. 33:655-660. 

6. Clemente, R. S., R. De Jong, N.N. Hayhoe, W.D. Reynolds and M. Hares. 1994. Testing and comparison of three 
unsaturated soil water flow models. Agric. Water Manag. 25:135-152. 

7. Droogers, P., M. Akbari, M. Torabi and P. Droogers. 2000. Exploring field scale salinity using simulation modelig , 
example for Rudasht area , Esfahan Province, Iran. IAERI-IWMI Research Reports 2. 16pp. 

8. Eloubaidy, A. F., S. M. Hussain and M. T. Al-Taie. 1993. Field evaluation of desalinization models. Agric. Water 
Manag. 24:1-13. 

9. El-Sadek, A., J. Feyen and J. Berlamont. 2001. Comparison of models for computing drainage. J. Irrig. and Drain. 
ASCE 127(6): 363-369. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
5.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                            11 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.5.2
https://jstnar.iut.ac.ir/article-1-543-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /�	!"�	# $%&' 

\Y 

10. Feddess, R. A., J. C. Van Dam and A. Hamdy. 1997. Modeling of water flow and solute transport for irrigation 
management and drainage design. Volume 1. Keynote papers, Water management, salinity and pollution control 
towards sustainable irrigation in the Meditranian Regions. CIHEAM International Conference, Valenzo, Bari, 
Italy, 22-26 September, PP: 145-179. 

11. Hagi-Bishaw, M. and R. B. Bonnel. 2000. Assessment of LEACHM-C model for semi-arid saline irrigation. ICID J. 
49(1):29-42. 

12. Hutson, J. L. and R. J. Wagenet. 1992. LEACHM (Leaching Estimation and Chemistry Model): A process-based 
model of water and solute movement, transformations, plant uptake and chemical reactions in the unsaturated 
zone, Vers. 3.0. Department of Soil, Crop and Atmospheric Sciences. Cornell Univ., Ithaca, N.Y. 

13. Metha, S. C., S. R. Poonia and R. Pal. 1985. Dependence of different exchange selectivity coefficients on sodium 
saturation of soils. J. Indian Soc. Soil Sci. 33:15-19. 

14. Prathapar, S. A. and A. S.Qureshi. 1999. Mechanically reclaiming abandoned saline soils, A numerical evaluation, 
Research Report 30. Colombo, Sri Lanka, International Water Manag. Inst. 18pp. 

15. Rastegari, J., R. Amidi, S. Saadat, A. Khorasani, F. Dehghani, M. A. Mousavi Shalmani, T. Mostatabi, A. R. 
Okhovatian and R. Vakil. 2000. Sustainable utilization of salt affected wastelands and saline ground water for 
plant production. IAEA Project (INT/5/144). 39PP. 

16. Reynolds, W. D. and D. E. Elrick. 1985. In sito measurement of field-saturated hydraulic conductivity, sorptivity 
and the α parameter using the Guleph permeameter. Soil Sci. 140:292-302. 

17. Reynolds, W. D. and D. E. Elrick. 1990. Ponded infiltration from a single ring: I. Analysis of steady flow. Soil. Sci. 
Soc. Am. J. 54:1233-1241. 

18. Robbins, G. W., R. J. Wagenet and J. J. Jurinak. 1980. A combined salt transport-chemical equilibrium model for 
calcareous and gypsiferous soils. Soil Sci. Soc. Am. J. 44:1191-1194. 

19. Smets, S. M. P., M. Kuper, J. C. Van Dam and R. A. Feddes. 1997. Salinization and crop transpiration of irrigated 
fields in Pakistan's Punjab. Agric. Water Manag. 35(1-2):43-60. 

20. Szabolcs, I. 1989. Salt Affected Soils. CRC Press Inc., Boca Raton, Florida. 
21. Tanji, K. K., L. D. Doneen., G. V. Ferry and R. S. Ayers. 1972. Computer simulation analysis on reclamation of 

salt-affected soils in San Joaquin Valley, California. Soil Sci. Soc. Am. Proc. 36:127-133. 
22. Tanji, K. K. 1990. Agricultural Salinity Assessment and Management. ASCE, New York. 
23. Thomas, G. W. 1982. Exchangeable Cations, Method of Soil Analysis. Part 2, Chemical and Microbial Properties. 

2nd ed., Am. Soc. Agron., SSSA, Madison, WI., pp. 159-165. 
24. Van Genuchten, M. Th. 1980. A closed form equation for predicting the hydraulic conductivity of unsaturated soils. 

Soil Sci. Soc. Am. J. 44:892-898. 
25. Van Genuchten, M. Th., J. Simunek, F. J. Leij and M. Sejna. 1998. RETC, Version 6.0; Code for quantifying the 

hydraulic functions of unsaturated soils. US Salinity Laboratory , USDA, ARS. 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
5.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.5.2
https://jstnar.iut.ac.ir/article-1-543-en.html
http://www.tcpdf.org

