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 مقدمه
�tt! E���tt! ,�tt��� �) �A�ttD��! E�tt  u)�tt( ��tt��X

 =��t!��) vct� �t� �t! E�tJO�) �t � L�� �! )�O/!

)Throughfall = TF(،V�&�� )Stemflow = SF(E���t! �

�2�!�)Interception loss = I(h�'�� �
) )Ahmadi 

et al., 2009(،02� �! �B )�t�
 Ht21� .�t�! h�'t��

E���tt! )Rainfall Redistribution(�tt
 �ttJ8A )tt  .�tt!

 ��t5 �t! 0�t
1 �t!w�� .�/t�D /�f�� 7�� �P �A�D��!

=c2� �
 ���� ^P �! ���� .�X ��) ,��� xMtG� =��!

�tt
)tt  )Ahmadi et al., 2009(.1� �Ctt_! V�&�tt� 

�B 7�� �A�D��! �! �O�t  .�� /! E�  .��� �t�� � �tX

 y+t� �t! E�JO�) �t��� �t
 �t��)Hanchi & Rapp, 

1997; Brauman et al., 2009.(�tP �A�tD��! 1� .����


 � � L�� g��.���	�D ��  /f� �) �/�_F� ���!�) �!

�
/! /8'���))/A�! ���D ���� ^B ���,�2�t!� E���! 

�
 �J8A ) )Deguchittori & Park, 2005; Deguchi et 

al., 2006.(
=��!��) V�&�t� �ZS�tO �A�tD��! v�ct�� 1� )Net 

Rainfall = NR(�t
 ��t �!)Levia et al., 2010(�t! �tB 

�
 ���� ^B ��4���� .�tJ��X� /! ��M� V�&�� ����


�tt�� VN E�ctt�
 �) �ttP /ttzD 1� ,)��) �tt��� ^ttP �tt! ��

 7t��X� c{�( c�D b2|S����X � b2|S�! ,m2|SP�{|

� �! �
 /4�� )Take Park& Hattori, 2002; Delphis et 

al., 2003; Delphis & Levia, 2004(،)�tt
 �ttP �/tt}

 � V�&�� �) )�
 ���
~! /�f�,��tO ���  �) �2�c�

��ttO 7tt!G� �tt8�� V�tt � .�tt�! E�1 �)Areal 

Zonation of Understorey Herbs ()��) �tt��� ^ttP 
)Delphis et al., 2003; Delphis & Levia, 2004.(

�DA .��S� V�&�� ����
 `tD 1� �%!�t� �JO�) .�X

�O�  �2��1 ,�DA��D 7�4/s ,�X7�� VN .��) )Bark 

Water Storage Capacity(،� �t���&� g2�/  ,L�� �1��D�

 c�Dg2�/ �
 ��94 �t �!)Tobon martin et al., 2000; 

Levia & Herwitz, 2005; Levia et al., 2010 .( 

7tO�) 7t�� ��2c�4�! ���59O ��P �G �!

�) ��	
 ��D)��) V�&�� ��S� .�t��/! R�t�� /! .�tX

 �t�D 7�4/s ��  ���D� �t�S� ,7tO�) 7t�� VN .��)

 t� 7t�� ��t  �! �� V�&��~�t
 ��/t& /�f tX) �t
�� � �

�tt
 V�&�tt� ��tt�X) �2�ctt4� �tt2 � ��tt��P )��tt�
 �tt �!

)Crockford & Richardson, 2000; Levia & Herwitz, 
2005.(�
 E�CD ��%S�+
 0��a�XX)��t�D 7�4/s �B �-

�DA 0�! �) 7�� .��) ./���Ct} ���8� ^�J_
 .�X

)��) )Levia & Herwitz, 2005; Valova & Bieleszova, 

2008 .( G �!��D 7�4/s ��B ��) VN .��) �DA �B �2�X

 �tD��) /!1 � h�_k 7��,/JCt�! 7t�� )Levia et al., 

2010 (W�t5 � �1�tD 7�� �B �D�JO�) �! �'2��
 �) �

� �D��) E�2/� 7B/( VN/!�	DN ��� .�� H2/t� /t� 

�tt
 �tt �!)Sarj et al., 2008(،�tt�S� ./ttJ�B V�&�tt� 

�
���B.

E�B�� �X�Y� )�t�
 Ht21� 0��%� .�/! .)�21 .�X

 hJ'��B� �) E���! /JC�! �
� ,7�� ��  ���D� ����� .�X

 �J �) �2�!� E���! � =��!��) .�� /! cB/�� ������� �tD�

 7t�� ��t  ��t�D� V�&�� �! �+!�� �) ./J�B ��%S�+
 �

)Hanchi & Rapp, 1997.(� �) t2D E�/ t���� �) ct��) e

�'�� �! U�F��� E���t! .�t�! h)Rainfall partitioning(�)

 E�A/A �) �&/  =�� �)� �)),�D��(� � �D�!/&$3<? (

/	 D �),E���I�X � .��(�$3<< (7t�� ��t  ��t�D�

 S� V�&�� �! �+!�� �) �S���%S�+
 E�B�� U�! �DA .�-

>�D ��5 .�27�� �J4/.

�1��D� W�X �! /k�( e���� ./�A.��S� V�&���)

U�! �DA ZS�O )Quercus castaneifolia C.A.M(�)

 E�/	� ���CD�) �CX�Y� � 1
N ���� �) �2�� �94

)����)�/�O (74/2>� ��5.

�DA 02/J�	
 1� U�! �DA �t��� �J%�t5 .�X .�tX

 � 7�� ��� i/iy+� 1� �5�) �$?ht�( 1� �t5�) 
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E�/	� ���CD�) �%�FG H!��
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N
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 EN ]� $<
 �5�) �� �!)�I $.(�%S�+
 )�
 �M�

 `�8��� �)$nn#)��) ��/& �2�) y+� 1� ./J
 .

�I $@U�! ���� 7�%&
 )Quercus castaneifolia C.A.M(�CX�Y� � 1
N ���� �!�� H�k �����
 �) �%S�+
 )�


 E�/	� ���CD�)))�/�O ����(

! �D�tt&4 VItt � .���) �tt%S�+
 )�tt
 �Mtt� Utt�

 �
 ZS�O� �! .U�! E�JO�) ��JIX �) )��%�$?n,��5� 

���t� /t!�/! /+& g�J
 3i�JD�t� /tJ
)�&��t( :�t�MB

 ./+&-#�JD�� /�B��( ,/J
 :./+& ��MBn#�JD�� /tJ
 (

E�tJO�) �tB `�t8��� g�J
 �-</tJ
 )�&��t( :�t�MB

 ���8���-n/�B��( ,/J
 :���8��� ��MB3#/J
 (�1��tD�-

A� ./� .���t8��� � ./t+& ��B�/t� �) ����t  ��)�D

 �t��/! )�
 �M� �) �� E�JO�))E�t� �t��� (E�CtD

�
 �X))�I -.(

www.SID.ir


Arc
hive

 of
 S

ID

www.SID.ir

�2�� �94 �) ZS�O U�! ���� .��S� V�&�� ./�A �1��D�... -<

�I -@�%S�+
 )�
 �M� �) E�JO�) ���8��� � ./+& ��B�/� ��)�D 

�)�) R��� /! ���) �tG �) ��t  7Ff ����&� .�X-6

�S��)$3<?@$3i6 (2)cD �) �t! ���� �X ���J'2� 02/JI

 b�J���t� �t��� �X ���J't2� �t�%2 ,�%S�+
 )�
 ��


/	 D)) 7�%&
� �I$()�t2�) y+t� 1� `�t8��� :-$@

�2�ttt�4�/�� �/ttt� ,/tttJ
 :΄3"°3i �tttG � �S��ttt  

�2�tt�4�/�� :΄3#°n$�&/tt  (�Dr�tt� �A�ttD��! gtt�J
 ,

$3#3 ���
 /J
)�&��t( :i/6$�t��
 �t
 )�)/t
 �) /tJ
 � �

/�B��( :6/-3n���
 ��t
 /t	
 �) /tJ
 (�t��) gt�J
 �

���/tt(-/$i�JD�tt� �tt��) )�/ttA)�&��tt( :$/?�tt��) 

�JD�� /�B��( � ��
 0�	! �) )�/A :</-n�JD�� ���) )�/tA

��
 )�)/
 �) (�
� �!)��D �!,$3<?.(

كلاندازه و بارندگي  گيري ساقاب
�1��D� tB �A�tD��! � V�&�t� /2)��
 ./�A �tG �) �

�t2�� �94$3<< �t  ��t�D� .���t�
 �A�tD��! �tB �t!

 1� �)�8Jt���tt� Ht�� ��tt��B .��N)Rainfall Collector (

�D�X) /+& �! �I�J�M�"�JD�� `�8��� � /J
3#�JD�� /tJ


 b2)cD �) ���/! )�
 �M� �! 1�! .�d4 02/�)$n#/J
 

�M� �� ��5�4 (H�� �J�) ��5 �!ht�( � �  .��N

 L��t
 �D�Jt�� 1� �)�8Jt�� �t! �tB �A�D��! �1��tD� ./t�A

�2)/A .Ht�� /tX .)��� y+t� 0J4/A /zD �) �! ���-

,L��t
 �D�Jt�� bt�B �! ��  0��%� h�( � ����B .��N

 H�� /X .�/! �B �A�D��! e�� 0�t�%� ��t��B .��N t �.

Ht�� �tB �A�D��! e�� 0��D��
 �t� gt�� ��t  .��N

Htt���tt�� �tt! ��tt��B .��N /ttX �ttG �) �ttB �A�ttD��! E

�  �J4/A /zD �) �A�D��! .�1��D� �z�
 �!,V�&�t� ./�A

 �tO�) �) )�
 U�! E�JO�) �
��� ���� /!�/! /+& ��J!�

 1� /JCt�! ���t� /!�/! /+& .���) �B �M�n/?�JD�t� /tJ


�1��ttD� ,�ttD)!�tt  ./tt�A ../tt+& �tt�MB 1� ��tt�-n

�JD��,/J
 3& ��MB 1� ,��5� ./+3n�JD�� ,/J
3��t5� 

./+& ��MB 1� �n#�JD�� c�D /J
3`t��
 �) � ��t5� 

"�2)/A V�_JD� V�&�� �D�D 7O�) ��5� .

`tD � )��t%� .�/t! �5�O �I��/� ��X ��B �G �!

H������B .��N )���tD )t�� V�&�t� .�X )Delphis et 
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al., 2003(,V�&�� ,��  ���D� ��%S�+
 /�B� �) �S� �t!

 �SS ����� ��t5 �t! �tB ,�It  �D�)��D �I�J�M� .�X

 �t
 �9tJ
 E�JO�) ��� .�� /! �����
 Ht�� ,)t  .��N

�
 ))/A)�D��(� � �D�!/&,$3<?.(

ct�D /k�( �%S�+
 �) V�&�t� 1� �t5�( 7tO�) �tD

 V�&�tt� �ttD�D E�)��ttD 1� �)�8Jtt�� �tt! ��Jtt�M� .�ttX �

)Stemflow Collector(B�����
 ��5 �! �.�� /! �t�� 

,�tD)! ��t  ]9tD ���t� /t!�/! `�8��� �) U�! E�JO�)

H�� �2)/A .��N)Carlyle-Moses et al., 2004()�It 

3.(�tD�D E�tJO�) .�t�S� V�&�t� et�� �F���
 .�/!

V�&�� h�( ,H�� V�&�� ,E�tJO�) 1� b2 /X ��  .��N

 7tO�) EN L�t� y+t� /t! )Crown Projection Area = 

CPA(h�'ttt�� �ttt2)/A )Toba & Ohta, 2005; 

Shachnovich et al., 2008.(�1��D� .�/! L�t� y+� ./�A

 E�tJO�) 1� bt2 /tX L�� `�%  ,V�&�� �D�D E�JO�) �)

�1��tD� .��D /J
 1� �)�8J�� �! ��5� 7	� ��	} � ./t�A

 �t  �Ft���
 �/t2�) �t
/4 R�t�� /! E�JO�) L�� y+�

)Delphis & Levia, 2004; Ahmadi et al., 2009.(���

 �t! ,�tD�D 7O�) �D g�� .��S� V�&�� e�� 0��D��


�  �J4/A /zD �) �A�D��! /X .��S� V�&�� E���.

�I 3@�D�D H�� 1� .�����B .��NU�! �DA �) V�&�� 

7�� ./!1 ]2/k)Bark Roughness Index(.�/!

�DA� .�X�JB�4 �! ��� �! U�! `�8��� �) ���  )��%

 �+!�� e!�+
 �X���  g�J
 e�� � ���� /!�/!)$(�F���


�2)/A )Levia & Herwitz, 2005 (

:�
 �X���  g�J
 e��� �! . Df :� �X���  )��%� Fn :]2/k7�� ./!1 , BR �
/4 02� �)،

���� /!�/! `�8��� �) 7O�) ��� ��) �X���  =��� 

 � �2)/A ���D�/!� ��  h�'�� 7O�) ���� /!�/! /+&

�JD�� /X �) �X���  )��%� g�J
� �F���
 /J
 .e��

 �+!��)$(

BR =Fn×Df
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7�� m�P �! �X���  g�J
�1��D� j�� �  ./�A

)Levia & Herwitz, 2005.(

 نتايج

�tt%S�+
 ���) �ttG �),$3)�tt
 �A�ttD��! ett�� �tt!

 �%���-"? ���
 /J
 �2)/A 7Ff .V�&�t� et�� `t��


 ) �GUt�! �)t� .�/t! ./�A �1��D� ���?</#�t��
 /tJ


)-i/#�B �A�D��! 1� �5�) (�
N 7�) �!)����$.(

����$@�2�� �94 �) U�! �)��) .��S� V�&�� � �B �A�D��! 

A�D��!��B)���
/J
(V�&��)���
/J
(V�&��)�5�)(

U�! -"??</#±#i/#*-i/#
*�D� ���%
 W�/ 

�tB �A�tD��! E�ct�
 0�t! �tB )�) E�CD ���/! 02� �

V�&�� U�! �)� �) )��) )t�� .& � 7F�
 ��J'F�X .

���t�
 ,�tB �A�tD��! E�ct�
 �2�ct4� �t! /�2) ���F� �!

�
 E�CD �2�c4� c�D V�&���X) .�B �  Z_C
 0��a�X 

�A�tD��! 1� �t�B �5�) U�! �)� �) ��  ��S� V�&��

�� �B�
 q�9JO� )O �!�X) )�I 6.(

�I 6@V�&�� ����
 0�! �+!�� )SF(�B �A�D��! �)GR(�) �)� U�!�2�� �94 �) ZS�O 

7F'tD 0�! �8�%k l�JF'D �C2�c4� �D�� j2�JD 0��a�X

 �) �� �tB �A�tD��! � �B �A�D��! �! V�&�� �)t� Ut�! 

�
 E�CD �t+
 /t�2) ���tF� �! ,��X) ��t  e!)n(���t�


 � �B �A�D��!~�) V�&�t� h	� �2�c4� .�� /! .)�21 /�f

�)� )���D U�! )n$/#=r2(.
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�I n@�B �A�D��! �! V�&�� 7F'D 0�! �+!�� )GR/SF(�B �A�D��! �)GR(�)�)� U�!�2�� �94 �) ZS�O 

7�� 7
�_k g�J
)±���%
 W�/�D� (E�JO�)

�� �D�D .�/! V�& U�!3/#±?/$�JD�� /J
 �F���


�  .7�� ./!1 ]2/k c�D U�! �DA .�/!6/#±$/-

�
N 7�) �!.

 بحث
�94 �) U�! ���� �) V�&�� ��S� �%S�+
 02� �)

74/A ��/& ���/! )�
 �2��.�G �) V�&�� ����


 .�/! �%S�+
 ���) ���� U�!?</#���
 /J
)-i/#

�! 1� �5�)�B �A�D� (�
N 7�) �!) .����$.(

���� �) V�&�� ����
U�! (Quercus serrata)�)

 )�%!� �! ��M�-#×-#J
/0��| �) $#�A�D��! 1� �5�) 

�� �94 �)�2��  =��cA 7��(Silva & Okumura, 

1996).
���� �) �) V�&�� /2)��
 0��a�XU�! (Quercus 

acutissim)�c�DU�! (Quercus serrata)�0��| �) H&�

 ]��/� �!n/-�3�A�D��! 1� �5�)�� ���)�2A��X�

7�� ��  =��cA )Toba & Ohta, 2005.(

Carlyle-Moses et al. (2004) ���� �) �%S�+
 �! 

U�!)Quercus canbyi(�)(Quercus cupreata �)

 �� V�&�� 0��D��
 ,b2cI
</#�Dr�� �A�D��! 1� �5�) 
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)�
 U�! ���� �) V�&�� /2)��
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)�A�D��! `&� E�
1 � ��
 ,����
 ,�� (�) WMJO� ,

����&� g2�/ )� )�! 7�/� ,7!G� ,���/( ���)

EN 7	� (�8� �hB�/� ,]�B/� ,� � L�� ��JO�� �) ��

7'D�) E�JO�) .|S4�
 �)Price & Carlyle-Moses, 

2003; Toba & Ohta, 2005.(
�%S�+
 )�
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�2�� �94 �) ZS�O U�! ���� .��S� V�&�� ./�A �1��D�... 3-

�
 VN E�  .��� 1� � ��  VN V>� ���! �B � �!

y+� /!�
 .)�21 �( �� ��� �X�B .���/! j2�JD Levia & 

Herwits 7�� 0J �) ]F� �! U�! �B )�) E�CD c�D 

.���	�D 7�4/s ,/!1 � h�_k .)�21 VN7�� � )��) 

�� ��� y+� /! ��  .��� VN 1� .)�21 �_! 7O�)

�
 V>� ��B)Levia & Herwitz, 2005.(0��a�X 

�� y+� �) e��� .�X���  )�� w8D ���! U�! 7

E���� 1� � ��  7�� g�� V>� � �	DN �O�) �! VN
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 ��B
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 7F'D �DA 02� 7�� ��JO�� �! �� ��X))Silva & 

Okumura, 1996; Tobon martin et al., 2000.(
hB 7
�_k �! U�! �) .��S� V�&�� ����
 E)! 

�DA 02� 7�� )�21)C�! VN ����
 � /JC�! E�
1J.�/! /

E�  `�F � (U�! �) ./!1 ]2/k E)! r�! �! 0��a�X �

��  ��� y+� /! .��� VN 7B/( E�  /���B ���! �B

�
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�
� �!.
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 �!�2)Kuraji et al., 2001; Ahmadi et al., 2009.(
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Abstract 
Measurements of stemflow (SF) were conducted during the 2009 summer season in a pure and natural 
oak (Quercus castaneifolia C.A.M) forest located in the Kheyrud Forest Research Station of Tehran 
University. Measurements were made inside a plot of oak forests with area of, 0.12 ha. SF was 
collected from nine oak trees with different diameters by the spiral-type SF collection collars installed 
at diameter at breast height. Gross rainfall (GR) was collected by means of three manual collectors 
placed in a neighboring open area from the study plot. All the measurements were performed on a 
rainfall event basis. During the study period 13 events were recorded with cumulative GR of 297 mm. 
The cumulative SF depth for oak forest was 0.78 mm. At the event scale, the averages intercepted 
rainfall by the stemflow in oak forest, i.e. SF:GR, were 0.26%. A weak positive correlation was 
observed between SF:GR and GR (r2 = 0.51). Average bark roughness coefficient calculated by the 
number of bark furrows and furrows depths was 2.10. This study indicated that GR allocated to SF is 
not a remarkable amount in the oak forest. SF:GR was found to be highly correlated with bark water 
storage capacity as well as bark roughness of the oak trees. 
 
Key words: Bark roughness coefficient, Oak, Stemflow 
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