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��?"u (���V .LK17 �� NIIGATA ���,;I v;`� .= #1/��(w;K� �� �[0 " x�D 
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!,��<OI ")�yy�:���s�V� (�%aL4	 �� %"� �$ �;0 R�L(�	�.= #��,� !�[� !,;
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, .=�ji	 �4	 �;[= G%c, &�d ��[��� �%-#I�[7 {��, x,�C e;��7����D .���$ ^GQ �I(
# �+c;7 e��,�$ ,� #%7 " ��$ �Z�� ^��[��� �,#/7, " �%\K� �	 �$;*� !,aUW� 

FL	 N�<���;/<I%#���= @.�%R�)n!,��<OI ")���X:����s�p� (�%;MJ, �`I a(
�%/�;1%<�,����$ -#11=��A �I(M1� %J,�/�, �� G%e��, �$ ,� �V	,#I�[7 �Z�� �.�,5"� 

LK17 "#� k;c" .����1  -#��#���= .1|OI%� G�O%"�/p!,��<OI ")���� :��s�U(,� �:
47%K�m/7 "%%��I(��1 ,;I ����$ �WW 5"� �-�"� �V,�$ !�/���m3$ �� ,� .J�� (
P[	%���$ k;� })~�M	�!,��$ �(���$����$ ��)	�, " ��= �I(D�M	 ��I�$, �$ (
 ���� ���OI 5, %��[�,� .�)8 #��,� !�[� .
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2- Kato 
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4- Seibert 
5- Dimitrova 
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 .��$5 " .�,�/�#7 ("� ���%7 (���� ("� �$ G%��� 5,�	 �� (��[���d" G�;<	 ��8 &�
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���$ �3S, 97�Z "� .[L� E��* 5, �;+S 97�Z " �$;*� �1+� G%M1� (�I \K� 5,�	 (�I
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1- Riosalido 
2- Changnon 
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5, ]%$ .�?�� ���$ :�;/7 �$�V���3%7 a8 �/7"&;F47 �;[= !,��$ �� E*�17 
7����D .-�M/F�, ���$ G��/[%$ T��I;=��� 9z� .$ �;$�7N�� 7�# �$.$ ^.= (�;*
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GO�$��U� �$N��+7 � ��$ �WX,V�3%7 �/7%J� .$ ^!�75 .$ ���75 ��� 5, !�;$ �	 ���a� 9
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#���D-�,� ^�M�� -�M��� �7 (;8 (�I �7 }P[7 ,� (;8 !���8 �M�;MQ .= # �$ " �5��
-�,� �7 97�  ,� .*;$�7 �4K� " ��[� (�I ���D .-�,� 8 (�I 5, ]I"o� G�, .$ �;$�7 (;

-�,� -�M��� (�INCEP/NCAR F$,"/e;��%c, �37 !�75�� .$ .-#4/7 R'�, ���1 
��, -#  ./ ,��$ .-�,� -�M��� G�, �� ���75 -�"� ^�I��VU�7 �$ �� ,� !;1= �	 " #��%D

-#�� ���Q 5"� �I (,�$ #�#OI R�Z�� �� ���$)-#AI " -�5,"� ^]  ^�`S ( ;� ,� ]
�7 #1I� .-�,� .��I�7 " .�,5"� G%M��%7 G�, �$ -"'Z -#  @I,�� -�M��� G�, �� (;8 (�I
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-�,� .3%�" .$ a%� (�`FO	, (�I.[L� �� 9%F��/�;�u k�`	�, ^G%75 \K� ��[� (;8 (�I
 �� !C !,a%7 " �$;*� �5" ^;8 ���c;� (�I5,�	 �� ��$�"� �Z�� ^;8 �3/P7 (�I5,�	

/P7 (�I5,�	 " ^(;8 �3.[L� �1%75 (�I .$ �;$�7 !,"� �4K� &C �$� "�%� @%��	
#���D..[L� G�, (;8 R� �[/d, ��� 5, �I 5, 5,�	 �	 G%75 \K�W��5, N�<���;/<I ���

.��7�� k;� 	 (�Ii9<  �� �,�D�%j 5, !C R,�%%m	 #�"� " ���$ (�%DVU5, 9)c �Z�� 
���$ !���� �	 ^���$	 " .�aA	 ��;7#�#���D 6c," 9%34.

G%75 \K� �� �%a-�,� .$ �;$�7 (�I!,"� 4K� &C�!�75 "a=�O	�$� ^����$ (,�$ 
�<��7C ��0 ���`B !�75�� �$�A	 N;7�� 5, -��`/�, �$ " ����$ 9%� �K0)SCS(�.= 

5, ��, R��)Z�:
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)2.0( 2
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R:k�`	�,!,"� �1�, >FB �$ &C ^P:�D#���$ k�`	�, )�1�, >FB�$(^S:.$ �;$�7 97�Z
.M� �$ ��, �$,�$ !C �,#L7 .= G%75 \K� �� &C � ,� :

�()101000( −=
CN

S

�OFc G�, �� .=CNB \K� �� &C v;`� �,#L7 .$ �;$�7 �7 .�; # �${k�`	�, !,a%7 
!,"� #���D .)��47 ���$ 5, 9S�B &C .�	�)��47 N;7�� 5, �$� �_=,#B a=�O	 !�75 ���
�%��=:

�(385.077.00003.0 −= SLtc

#���D .)��47 ��, ���/7 #B," �� .= .N;7�� G�, ��L�3S, �"� �%F7 �� .�;B N;* 
^�/7 >FB�$ S>% �3S, .I,�$C )�/7 >FB�$ ("tc >FB �$.%��j �� >+<7 �/7 �7# �$.

1- Soil Conservation Service
2l%3Z G%7,-�,a 
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, �,#+	�3c, �/7,��� G%O�7 �� ,� %!�N�� I�(��, -�,� ��z/0, �;0 .$ .+J�K7 ��;7 .
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$.[L� e��, ��I(�� G%75 \K� ��[� VU^���$ 5, 9)c �Z�� 7��$ ���� (��[��� a=
-#  ��A�, (a=�7 (��"�, ("�"./FI a=�7 (��[� �$ !C ���� -#  ./F$ N�<���;/<I 

��,.)-��O  9< ��J, l(�,#/7, �� ������  .$ "� ,��[��� a=�7 G� ��[��� a=�7 ^
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�M��(����A�, �a0 (���� �� ��D�-#./FI �� ��[� .= !C (a=�7�$ !"a�, ���U 
N�<���;/<I7�# �$ .�;[= �J�O  .O%� ��[��� a=�7 G�,	 �4	 ,�i�� " -�,� �,�c �;0 �%j

 e�D,5 -;= ./ � �,#/7,��, -#  .�,"� &;18 �O� .$ ..��$5 ,��[� �$ a=�7 G�, 5, ��
���U �	 N�<���;/<I &;18�/�5;0/7, !#,���, ./��� .

!,�;� �;[= ��  " a=�7 ���%^a#% �;0 (u��, ������ �j, �� $ .$ �7� ^%5, ]��
/��� .8���,a�, �,�D�]�, >8;7 " ./�����A��@= a=�7 �	�,�B ��[� �$ (a=�7 ��[�

���V N�<���;/<I ��D���, -#.@= a=�7 ��[�	�,�B��M��(�%a!�/F$�Z a=�7 ("� �$ 
.$ !C a=�7 �� ��[� .= -#  ./F$$%5, ]���U N�<���;/<I ��D �J�$���, -#)9< 

 -��O �l�J, (.

���n^���$ 5, 9)c �Z�� ��[� ��a=�7 ��[��� �� 6c,"(��"�, 5"� .$ �)F� (a=�7 
9)c�]I�= N�<���;/<I��, ./��� .$ !C (a=�7 �OFc �� ��[� "���� N�<���;/<I 

-#%���7 �L���C &�d .LK17 ("� �$ 6c," ��[��� a=�7 �$ !#  x�d�, N�B �� "# �$.5,
�M�� (;� a=�7 �a0 (���� ��  ("� �$ .= (��[���c�,�� ,�^>LZ ��  �O� .$ 

�$ " -��= �1%[� ��[� N��+7 (a=�7��V�N�<���;/<I ^-#  6c," (�)%� .LK17 ("� �$ 
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