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Annual Soil Water Flux through Forest Soil Measured

by Porous Plate Tension Lysimeter Method
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Abstract

A Porous Plate Tension Lysimeter (PPTL) method was used to measure the vertical water flux

through a forest soil where the use of electric power is restricted. The PPTL was installed at the

depth of *.3m in the upper, middle, and lower slopes of Katsura Headwater Catchment, and soil

water flux was measured throughout the year. The vacuum pressure of PPTL was adjusted

manually once a week to a target value determined by the matric potential of the adjacent natural

soil profile measured by tensiometer. Annual soil water flux was ,1/, 0*2, and 0*+mm for the

upper, middle, and lower slopes, respectively, showing similar fluxes to annual runo# rate in the

middle and lower slopes. This result shows that the PPTL method is applicable to measure

annual soil water flux.
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Fig. , Schematic diagram of porous plate ten-

sion lysimeter method.

�#"KLB M +*+¼ 8,**/952



���� ����� ��	��� 
����
����
��

-� � �

-�+ �����	
��
������������
��������� 3* cm������ !"#$

% &y3*' ()*� �*� +*,-���.+0.+/.-.0�
./.2/.+.2� .+,.1/.+.0 kPa�01,2�3� 45
6()*� �*� +*,-���.1.*� .-..� ...+ kPa

,789�)*� y3*�+:6&.+0.+ kPa'(� 3; /<
=> ++<�?@39A�B���C�� 3; +0<DE
>�9�F�G��*�+*� y3*(-���././�...+

kPa,7H� )*� y3*(�*� +*DIJKA�B�
DL�MNOPQ39� RS� y3*T	DUM9�� 2*

cm� +** cm������ !"#$%�V(� -WX
�Y�����PZ[K +/, kPa\],789�
^_�`�abc( -WX�������456,�

PcdH ..* kPaL�e� WXf,(� )*�abc�g

+�hiYL�=89 &������456, +.1

kPa'�
-�, �����������
-WXDSMK� ��PZ[9?@jR
���
�
h����9 &k -'� -��(lm���79H +/.0

mm,7H� n�������(op3Y�jRqrh
st>�RM� 3=3�����PZ[K(����2
u�vw39
���2uh����9�

0;=> ++;(�Bhxe�n��D(
���
�
�hyzMNOPQ39� {9� ������,iy�
�B &|B� +0* mm' h789 2; 0/+3<���D
(� )*� �*� +*,� +-<�,-��� ,*� -/� -0

mm�
���
��h����9� F��(n���
���� +�2/+�.� �	�� &0- mm' � +�-/-�/,
789� 3=3
���
��(}��� &|B� /

mm' Y?@3Kyze� )*� �*� +*,� 1<�,
-��� /� ++� ++ mm,789� F�d~D� ��h
����9��D� -����D��89
���
�

��- _������� �	��Sd�
���
��
Fig. - Weekly precipitation, weekly runo# rate, and weekly soil water flux.
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Fig. . Relationship between weekly soil water flux and weekly runo# rate.
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