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Soil Water Hydraulic Functions for a Sandy Soil and an Aggregated Soil

Masaru SAKAI* and Nobuo TORIDE*

Abstract

The Fayer and Durner models, which modified the water retention curve of the van Genuchten

(VG) model, combined with the statistical pore-size distribution model of Mualem were used to

predict unsaturated hydraulic conductivity functions of Tottori dune sand and aggregated

Kumamoto Andisol. Parameters of the Fayer and Durner models, as well as the VG model, were

inversely estimated with the evaporation method. The Fayer model well described unsaturated

hydraulic conductivity for the dune sand reflecting pore water retention for higher water con-

tents and absorbed water retention on the surface of soil particles for lower water contents. The

Durner model was suitable to the Andisol whose hydraulic properties were strongly a#ected with

the distinct the aggregated structure. The Mualem model can predict unsaturated hydraulic

conductivity for a wide range of soil water pressure when an appropriate model is used for the

water retention curve and the pore-connectivity coe$cient, l is estimated. Furthermore, it was

also suggested that we need to use an appropriate soil water retention function to predict un-

saturated hydraulic conductivity for much smaller pressure heads than the minimum pressure

head observed during the evaporation experiment.

Key words : soil water hydraulic function, Mualem model, Fayer model, Durner model, evapora-

tion method

+� � � � �

�	
��
���� ���
� q���
�� h

���� ��� 	���� 
�!"#$�� q% h	�
&�� '(�)
�&�*+,- . /012345
6789� :;89<*+� &=>?5@AB��	'
(�
��
<CDE FG� 
�!"#$�'(�)

�&<H-I-�JKL�&�MNE OPQ� .
R	
�!"#$�'(�)
�&	�S<&TUVW
5@XMNYZ�&�� 
��
���& �soil water

hydraulic function� �@[-B\ �Jury and Hor-

ton, ,**0�.

�!"#$5]\B�� ^_	UVWQ`ab-B
\ . c_d,-ZUVW�� Brooks and Corey

�+30.� 	
�!"#$�&�� efLghij�<k
E. lZ� van Genuchten �+32*� 	UVW�� Smn

	Lo,pLqr<kEZo� sD=5tE uG�Q
v_� wxc_y\,-B\ . Kosugi �+330� �� t
&z{�|�MNYZ}~��|	��!
5��_�
TKLUVW<kYB\ .

�!"#$Q��K��5D��� 	5tY� '
(�)
�&	D��� ^_	����}<PE . �
5� �
���	'(�)
�&	D����5���
� . HR�� �_p,
�!"#$5��\B'(�
)
�&<��E ��Q�L�-B�Z. H	^_
�� �	!
�<�	}~��|���!
�MNY�
b,5���	��3���-<��E R�5@X
'(�)
�&<��E }~��|UVW�� 
�Childs and Collis-George, +3/* ; Burdine, +3/- ; Mualem,

+310 ; Jury and Horton, ,**0�. R	@�L
�!"#
$�'(�)
�&��UVW�� '(�)
�&	 
¡Q¢,-B\ FG5£\Bx�TK¤¥5��\Z

*¦§¨©¨©ª«�¬­©®¯° ±/+.�2/*1 ¦§²³´µ¶·¸· +/11

����	 : 
��
���&� MualemUVW� FayerUVW� DurnerUVW� ¹º»

J. Jpn. Soc. Soil Phys.

�¼	�T�
No. +*1, p. 0-
11 �,**1�


����
� �



��������������	
�� ���
���
������������	��
�
�������
�������� ����!
�"����# $

%&� ��"'(� )*+� ,**1,- ��� .�/0��
12��
3456789�:;����<%��!

�"���=>?@��A��B� ���������
 ��!
�"��#	
C�D� >�EF"��G�
 H� I
 )Eching and Hopmans, +33- ; SÀimůnek
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*4*,3*

¥
*

¥
¥

¥
*4*23

¥
*4*23

*4*23

*4--*
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Fig. 1 Pressure heads change during the eva-

poration process for Kumamoto Andi-

sol : plots are the observed data, and

solid and chain lines indicate predicted

pressure head changes using the Durn-

er and VG models, respectively.
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Fig. 2 (a) Water retention curve and (b) unsaturated hydraulic conductivity as a

function of the pressure head for Kumamoto Andisol estimated with the

evaporation method : open circles are the observed retention data, and solid

and chain lines indicate those predicted with the Durner and VG model,

respectively.
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