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  ا����$[

�BF�GH�IJرة���Gا��L6�L
ّ

N4Fٌ�7P����Q7�4�Nا�<=>��ا��RQ7STU���V7Wات�ا�=YZ87_^�[\�درا]��ا�Ẁ�ا� ab8ا��cQاBCإن�ا]�98ام�

 
ً
7��Gg� �Yh=�ا��رو]� �. ا�7V7�aت �اY8i=ت �ا��را]� �jkه \]�Llو� �ا���Ynن، �وادي ،A�<اBC� L6� pW�� ��q4ا�� �ا�<=>�  7�7rت

=Ysh 7دل�a8م�ا�
Fد
Sا���a?_�L6�pW��^_7Wا��uvز

��xB��)ESP (���Vا�8�H7W7د����ا�a8وا�?���ا�)CEC( 7ت�V
lB}��a?_و

�7?�
م�Wا�)CaCO3 (���G�BC7]�98ام�<Krigingو��IDW .ا]�98ام��:H250���Grn6�\[�
ً
7�Qا
sز����
6�pq46��lBH7ع�r 

� �ا�ab8`��225ا��را]�، \]� �ا]�6�98 pq46� �lBH� �و 7rع �ا�7sر�إ���7 ��Q7�4�Nا�� �ا�<=>� RQ7STU� ^_7W25ا����lBH�  7rع

�ا�Y8G�Brن �>��gى 7����� pS58ا�� �Q78nا�� :��GH� \]� �ا]�6�98 pq46 .��G�BC� �ا]�98ام ��V7W6إ� ���م �Q78nا�� أ�BPت

Krigingع��
VSimple��L6�pW��^_7Ẁ�ا� ab8ا��\]ESPو�� CECو�CaCO3رة�
Sا��Iإ��:P��
5H�L6�:hB�7<����4وذ���H7hر
ا��

� �G�BC� �ا]�98ام L6� L
ّ

N4F� \��aC� uvز
H� IJ�� 
لS���Kriging .�IJ�� 
لS�Uا� ��V7W6إ� ���م �Q78nا�� �أو��� 74}

��G�BCا]�98ام��IJ���}ق����746�،7أ
�
�CaCO3و�CEC و��IDW�L6�p@���B9H�\]ESP ��748د��Fا����V7Wا�����LN4Fا�

��G�BC�L6�
ً
�����Gا p أ� 7�� Kriging .nإن�ا���G�BC� ��L6ا]�98ام 7����� pS58ا�� �Q78IDW��76� �وjkا 7��� 
ق�
�ا� LN4F

� ¡rTUا� u¢B6� �[
8�� �اj£Uر�ا�<=>��\ :� � ¤HBPأ�)RMSE (� �F�58ا�� p67�6و)R2 (�[ا��رو� RQ7STUا� �x7W� .ه�jk

\]�^_7Ẁ�ا� ab8ا��cQاBC7]�98ام�<��§ 
̈H��[©��ا��را�ا�<=>��ا�89�RQ7STU���V7Wات�ا�BF7Z8درا]��ا�.  

�
ا�-ا� �: ا�R$��ت �n�N�B})Kriging(� ��Vز
�ا� �x7?ا�� 
ب�G6� ،)IDW(�،��V
�H7Wا�� �ا�7a8د��� �ا�?�� �ا�7a8دل، 
مFد
Sا�� ،

�7?�
مW7ت�ا�V
lB}.     

____________________________________________________________________________________________________  

��-Iا�  

�ا �درا]� �ا�<=>��إن �©7ت� :Px� \]� :P6� ^_7Wا�� BF7Z8�

)��Q7�4�Nوا�� ����arا� (��iأ� ��©�}� IJ�� وا�B�8ف


د�. ا���7nت�6¬�7D
إن��­�rS6�:Pxا�BF7Z8ات�ا����V7Wا�

�\]� ¤n6� ��]8©7دة LN4F� �ا�89�©� �ا�<=>� RQ7Si� \]

�و[\� �ا�<=>� �©7ت� �درا]� \]� �ا�?�6�98 
��Bا�74nذجrH

  Bekele)��ا���F=Y?©8ا�89�©���4����إ��اد�Biا��Qا�<=>

  and Hudnall, 2006) .��[درا� L6� �§³7[́ � �ا��Pف إن


ل�S�Uا� 
k� �ا�89�©� �ا�<=>� RQ7STU� ^_7Wا��BF7Z8ا�

�:�G<�`ab8ا�� 7µFوأ� �ا�BF7Z8ات، ��jPه ^Grn6�=Y?©H� IJ�

7�¬6� jì H� :�� �ا��� u ا
�ا� �n�� �ا�89�©� �ا�<=>� 
اصi 

� ���Gg� �ا�<=>�  ;7n��(De la Rosa; 1979ت

Burrough,1989; White et al., 1997; Talkkari et al.,    

2002) .�cQاBC� ��xاBZ£Uا� �ا���
76ت :ºV� ��nGH� وBxت

�ا�<=>�،� \]� 
دةD
�ا� ��V7Wا�� �ا�BF7Z8ات �درا]� \]� ��ة

�=Y?©Hو� :Px� \]� �6©��ة 7��¡<� cQاBrا�� �jkه �»aأ�� ¼�g
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�G�x� �ا�89�©�، �ا�<=>� RQ7STU� ^_7Wا�� `ab8ا��

5
�6<¾ا896�pa �L6��F½§����:�ا�<=>��V�IJ���6�98[ا

���V76وا�����V7Wات�ا�BF7Z8ة�[\�درا]��ا�=Yí 
ات�n?ا��\]

�����arوا�� ��Q7�4�Nا�� �ا�<=>� RQ7STU

(Burrough,1993; Santra et al., 2008; Camachu et 

al., 2009; Corwin and Lesch,2005; Fahad et al., 

1993; Hosseini et al., 2009 ; Usowicz et al., 2004)��،


ب��G6� �G�BC� pq6� ^_7Wا��`ab8ا�� cQاBC� Ä�Å� �g7Hأ

� ��Vز
�ا� �x7?ا�)Inverse Distance Weighting ()IDW (

� �n�N�B}� �G�BCو)Kriging (76ت�
�ا��� :ºV� �ÇÈ<� \]

�7�¬6� ji`H� :�� �ا��� u ا
4��� ^_7Wا�� `ab8ا�� ��xاBZ£Uا

� cQاBrا�� �jkه �وأ�BPت �ا��Y8��7ن،���7nت، 7�Éد
Dو� 7�Ê د

¼g7aا�� �
�أ� ¼�gGotway et al., (1996)  و� ن�ا،

� �G�BC� �ا�ab8`�ا�IDW��^_7Wا]�98ام 7P�Ìi� L6� LN6أ

�nا��¾Y}BHو� ��
µ�ا�� �ا�7دة L6� pW>وأن��ت=ا� �ا�<=>�، \]

��V7رG6� ��Y8��7ن �ود � 
دةD� �ذات �G�Brا�� �jkه �Q78V

� � Br<Kriging�� �وذ�� ،RQ7STUا� �jkه ��B9H� \]�L6

�¡rTUا� u¢B6� �[
8�� �اj£Uر�ا�<=>��\ :� � �g?7ب Ìiل

)Root Mean Square Error) (RMSE (�:��G8��BÎ`4}


���و µ�ا�7دة�ا��L6�pW��^_7Ẁ�ا� ab8ا���QاBinات�[\<ا�=�

  .ا�<=>�

� � 7رن 74}Las lett et al., (1987)�� �G�BCKriging��u6

��G�BCIDW��p�7©8ا���Dدر����7TU�^_7Ẁ�ا� ab8ا��\]�\]

وأو����P�Q78V:�أن����n�N�B}��G�BC���أ�pµx. ا�<=>�

� �G�BC� L6IDW7ت�V7�<� �أن Iإ�� �ذ�� \]� Ï
�ا�? �وv��ى ،

�u ا
4��� ^_7Wا��`ab8ا�� \]� �ا�?�6�98 �ا�<=>� p�7©H� �Dدر

���V7W6� �Fوا�748د� ،\��aC� uvز
H� �ذات �ا��رو]� =Yh

)Nugget-Sill Ratio (� �و ��4 ،��
aG6)RMSE (�LN4F

7��� 
ق�
�ا�
ز��Vا� �x7?ا�� 
ب�G6� �G�Br<� �V7رG6� و[\�. ،

� �r[ا
<� �4H� �أBiى �Warrick et al., (1980)درا]�

� ^_7Wا�� `ab8�و6��ل��� p6B��� ��
Çا�� �a?bا�� L6� pW�

�>7]�98ام� �7?�
مWا�� 
7VتlB}�¾Y}BHو� \Ñr?ا�� ­ÒBا�

��G�BCKriging���
aG6��Q78V�IJل��
S�Uا�:H�، 
ً
�ا�748دا

V7Wا�� �F748د��� IJ�� ��)Nugget-Sill Ratio (ر�j£Uوا

� ¡rTUا� u¢B6� �[
8�� واj£Uر�ا�<=>��\�) RMSE(ا�<=>��\

� �ا���7ري ¡rTUا� u¢B6� �[
8�)Root Mean Square 

Standardized Error (�RQ7Si��Q78V�:��G8ات��BÎ`4}

�ا��رو]� �. ا�<=>� �G�BC� �أن Iإ�� 
نqg7a7ر�ا�ÎوأKriging�

�ا�� RQ7STUا� :��G8��=YF7�6�Bx
H�\]�Bx
8H� :�� رو]�

� �G�BCIDWذات�� �>�7V7ت Ï�r8H� �G�Brا�� �jkه �إ�Óأن ،

��D�\��aC�uvز
Hذات��
ً
7µFن�وأY8��7��� دة�ود
D.  

� ��Sokoti et al., (2006)وYlن �G�BC� �Krigingأن


��g[\�ا�<=>���pP?Åأور�7�6���^_7Ẁ�ا� ab8ا�?��6�98[\�ا�

G�Br<� �V7رG6� �G� ود� ��ÔB6� �Q78V� �rأ�� �إBFان \]��

IDW��g
�6� 
�7V7ت<�`ab8ا�� IJ�����7�� � �رة L6� 7P�� 7�� ،

�أن� �وأو��
ا ،
ً
7 ÌCإ� ��Hرس :�� �ا��� u ا
�ا� \]� ا�<=>�

�uvز
�ا�8 7�¬�<� L6�
ً
7CوBÎ� Ï�r8H� �ا�?�6�98 ا�7V7�aت

�ا�89�©�،� ��Q7SgÖ� :�k7©�7<� �وإ�7م ���7V7�aت \��arا�


اnÈlو-� 
ً
7µFت� ��- أBZ��74�@�pµxأ��Q78V�^r���7��4أ��

���V7Wا���F748د��)Nugget-Sill Ratio.(  

�=YaD� �أو�­ 74})2013 (� ��G�BC� ��IDWأن �Krigingو

� 7rع� piدا� ^_7Wا��`ab8ا�� ��U?7ب ���Dة �Q78V� �rأ�

��g
�و6� ��Bk7ºا�� �x7qNوا�� �ا�<=>� 
ام � L6� pW�� ا�<=>�

���V
�H7Wا�� �ا�7a8د��� �وا�?�� ��
µ�ا�� �وا�7دة ا�<=>�

x756�\]ا�<=ب��Ä�aاق�B��7<�LFح�ا��Ì���º .�=YaDن�Ylو

)2003 (��G�BC� �ا]�98ام L6� 7����� pS58ا�� �Q78nا�� أن

IDW�� �G�BC� �Q78V� L6� pµxأ� �V7@Kriging���V7@� إذا

�L6� ��8nا�� ¡rTUا� u¢B6� �[
8�� �اj£Uر�ا�<=>��\ �4� 

��[
Ìiل�jkه�ا���G�Brأ{�L6�=Ø �:�اj£Uر�ا�<=>��\��8

�L6�7�����pS58ا��¡rTUا�u¢B6��G�BCIDW.  

� �درا]� ��Jabro et a.l, (2006)و[\ Iإ��=YÎا]�98ام�أ� أن

�IJ�� p4��� �ا�<=>� �©7ت� �درا]� \]� ^_7Wا�� `ab8ا�� cQاBC

pq6́ � ��]ÌZ8ل 7P�ÌZ8[وا� �ا�<=>� �إدارة �>Bا�6 . إ7�Vح

��G�BC� �أن 
اnÈlوKriging �� �IDW��L6و �ا�Yqg7aن �nN6

N<� �ا�<=>� 
اصTU� ^_7Wا��=YZ8ا�� :Pxو� �وx�����7درا]� ©7ءة

=Ø}أ.  
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�وWarrick et al.,  �=YaD) 1980( وYlن أن�) 2014(و�]��74ن

� �G�BCKriging7ت��V7�aا�� 
نWH� 76�n�� ���Dة �Q78V� ^r��

�jkا� carF� �أن �r�BÎ� ،
ً
7���aC�

ً
7�vز
H� �و6
ز�� ���gB6

�^r�Ü� 
ف[�Óوإ� :�Gن�ا�Y<� 
ب���56��g7?6�IJدة�[́

��
aG6�=Yh��Q78V. 

�ا cQاBC� �ا]�98ام �ا��BF7Z8إن �درا]� \]� ^_7Wا�� `ab8�

�IJ�� �� ��?�98م :�� �ا�89�©� �ا�<=>� RQ7STU� ^_7Wا�

�ا]�98م� ¼�g� ،IJ5ا�� �ا�?8
ى IJ��
ً
��Dا ��56ود 7rVق

� �) 2015(ا�456 ��G�BCIDWو�Kriging  ���B9H� \]

��Grn6� \]� �ا��را��� p���ا�75 Ä�a�� �g
�ا�� :��GHو

� cQاBrا�� �jkه �ان ¼g7aا�� �وYlن �B?Åت، 
اوة[��rأ�

�Ä�a�� ^_7Wا��BF7Z8ا�� ua»H� \]� 7��� 
ق�
�ا� LN4F� �Q78V

��Q7�4�Nا�� �ا�<=>� RQ7Si .� \�78�7lا��را]��و� �jkه �xن

���G�BC� \]� ��q48وا�� ^_7Wا��`ab8ا�� cQاBC7ر�a8iا� Iإ�� ��Éف

IDWو�Kriging ��L6�p@���B9H�\]CECو��ESPو��CaCO3��\]

]� ����S©8ا�� ¤aÎ� �ا�<=>� 
7gت�� L6� Ä�a�� \�ا�<=>�

BCا>�A،�وادي�ا��Y�nن،�: �
7gت(�pP[��Grn6اU£©7رة�

=Ysh�L< (�}BÎ��r[ا
�Solkhozprom Exportوا���nة�>

��n[�\]1980.  

b�Pا�
cLا%&
  ��اد
و

�H�L��Nو
�
ا�-را7�IJK�:  

� 
لC� ^ri� �>Yن 76� �F�58�7<� �ا��را]� �Grn6� uGH`45 

°12�� ،`15 °13�� ��Bض ^�BQودا� ،
ً
7 BÎ`52 °31�،`52 

°32� 
ً
Ó74Î�Grnا�� �g7?6� à�aHو� 78Nkر،�� 150086،

� c4�¢72و�� ،\áBsا�� �ا�74sل \]�=>6
��}64��\]�=>6
��}

� Iإ�� pSF� �و¢�Bض ،^¢BZا�� 
��23ا�74sلk� 74}�=>6
��}

\]� ­�
6 � pWs�7 ).1(ا���� �67 � �ا��� �ا��را]� أ7Îرت

� 
رتa?}إ� 
زBlومT�[� �}BÎSolkhozprom Export 

)1980 (� 85
ىH� �ا��را]� �Grn6� �أن Iإ��L6� ���د IJ�


عn��5ا�Hى�
8?6�IJ����©�bS8ات�ا�<=>��ا��gو )Soil 

Subtype( )�،pWÎ2.(  

  

pWÎ1 .�[ا��را��Grnا��7م���u 
  .ا�

  

pWÎ2 .��Grn6�\]ع�
n��5ا�Hى�
8?6�IJا�<=ب���uvز
H

  .ا��را]�
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�
ا�-را7de
�  :ا��Q��Pت
ا����-�

��r�Bi� IJ�� 
لS�Uا� :H� �ا��را]�، �أ�kاف c�G58�

6
ا 7�7r �uت�ا�<=>��ا�q4���ا�<=>��ا��r�Bi���4و B�)�=Yh

��4 Bا� (� �ر]: �>7�G4س �ا��را]� �Grn�50,000:1�،

� ¤aÎ� �ا�<=>� B�BGHوS©8ا���������B98ا�� �Bs6وع L6


زارة�ا��را��<�\âا��را.  


 f5%��
 de
 12�Rا�
gPhا��
 cLا%&
 c�PJ�ESP


CECو
و

CaCO3
��
ا� �de:  

:�?GH�:H�،�[اف�ا��را�kأ�c�G58����8[�Iإ��p4�آ����ا�

Iäو�،pgاB6:  

fLا%op�
 deا%SEFا
 q�rsا��
 �$U%�: ه�jk� �Ìiل :H

�u ا
6� �QاBTU� �اBZ£Uا[\ å��æ8ا�� ���4�� ��gBا�

�Yh (��r�Bi�u6�:QÌ88=�ا�7�7r )��4 Bت�ا�<=>��ا�
ر ���

� ��4 Bا�� �ا�<=>� ç�bSH) 
ً
7Ga?6�

ً
7�xاBZD� ��èæ6 (

�ا �ا���
76ت :ºV� �ÇÈ<� \]� �ا��را]� �Grn����xاBZ£U

)ArcGIS10.1.(  

�tu5)و��
 ��Q�Rا�
�@Yو
 ��Q�Rا�
 
ا��Q��Pت 
إد�Nل �$U%�:��\]

�à�7aوا�� �ا�<=>� � 7�7rت �إ�gا��7ت �إد7iل :H� ��gBا�� jkه

�7k��250د���ÇÈ<�\]��[ا��را��Grn6�\]دة�
D
6�
ً
Ìq46�

ً
7�7r 

���xاBZ£U76ت�ا
  ).ºV)�،pWÎ3:�ا���

�V7W67ت�V7�<��7ة� �AÈ[¡H�:H�76���Å��<=>7�7ت�ا�rG���

�إد7iل� :H� ،��xاBZ£Uا� �ا���
76ت :ºV� �ÇÈ<� \]� ��q4ا�

�L6�pW����V7Wا��=Yh7ت�V7�aا�ESPو��CECو��CaCO3���<=>��

� �و�250��7P©�bSH��د p?}ا� ç�6� \]� pq46� �lBH�  7rع

��ÇÈ<� \]� 7Prlور� 7Pº©g� :�� L6و� �ا�<=>�، \]�B�̀ �ا� c4���

��xاBZ£U76ت�ا
  . ºV:�ا���


 G�$��
 �$U%�
 ��w�X3�70
  Exploratory(ا��Q��Pت

Data Analysis :(  

����4�� �إBDاء ��xاBZ£Uا� �ا���
76ت :ºV� �>7��6Bت å�»H

�،7P��\��arا��uvز
5H����p�7V7�aت،�وذ������L6�cG58ا�8

[\�) Histrogram(وا�jي��p4sÜا]�98ام�ا��رج�ا�BN8اري�

�IJ�� �n»?Ü� �ا�jي ��xاBZ£Uا� �ا���
76ت :ºV� �ÇÈ<

Å� �ا��AÈF7Gا]�98ام �إ7�Fد \]� ��Q7SgÖ� :�k7©ا�� Ä�

�7�V��4ا���Gا��\]���q48ات،�وا�=YZ84�����4 Bا����Q7SgÖ

�ا���)Min(êëº�7V7�aت �4�Gوا�� ،)Max(��[
�وا�8 ،

)Mean(� �ا���7ري �و�B5Vاف ،)Standard Deviation(�،

� ��[
�)Median(وا� �و��8
اء ،)Skewness(�år�©8وا�� ،

)Kurtosis(nوا�� ،� 
ال)Mode(�\��lBا�� �وا��ى ،

)Quadratic Range .(  

  

pWÎ3 .�[ا��را��Grn6�\]���q47�7ت�ا�<=>��ا�r .  

�L6�pW��^í7SgÖ�p��58اء�ا�BDإ���gBه�ا�jkل�Ìi�:H

ESPو��CECو��CaCO3�� �7V7�a�225��،pq46ت �lBH�  7rع

�ا���� �7V7�a�7xت ،7P�� \��arا�� uvز
�ا�8 IJ�� ���B�8ف وذ��

7��x�Bx
8F� :���\]�B�̀ H� 
ف[� ���7T��� \��arا�� uvز
ا�8

^_7Wا�� `ab8ا�� �G�BC� �>�7V7ت�. ا7�8iر p�
5H� :H� 74}

���4H7رh
�ا�� 
رةSا�� Iإ�� �ا��748�� =Yh� RQ7STUا

)Logarithmic Transformation(�L6� cG58��� �وذ�� ،

� �G�BC� �ا]�98ام ��V7W6إ� ����6Kriging�¤6ى L6 .إن�

� �G�BCKriging�ç 
8H -� 
ً
7µFأ-�?g� IJ���F748د��� 7ب

���V7Wا�)Nugget-Sill Ratio (�[ا��رو�RQ7ST�� .�¼�g
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� ���748دCambardella et al., (1994���F(أ7Îر �أن Iإ�

� L6� p أ� Iإ�� 7�Ê4� � pSH� 76�n�� ��
 � 
نWH� ��V7W25ا� 


ن�%76WH�76�n���r[
�وY<25- 75 %��©��Ôن� ،�و86 ،

� L6� =Ø}أ� 
نWH� 76�n�75  .%7ت�V7�<� ��xن \�78�7lو

�L6�p@�RQ7SiESPو��CECو��CaCO3��7��x�cG58Hوا����

��G�BCوط�BÎKriging��\]� �G�Brه�ا�jkف��?�98م�
[

7P��^_7Ẁ�ا� ab8��7،ا���x�Bx
8F�:ا������RQ7STU7ت�اV7�<�76أ

�ا]�98ام� :H� �Gx� ��V7Wا�� �Fو��748د� \��arا�� uvز
ا�8

��G�BCIDW��L6�pW��^_7Ẁ�ا� ab8��ESPو��CECو��CaCO3�،

  .r8H�Ó�jk�Ïه�ا���G<7[��G�Brا��B}jإذا


f5%��
�$U%�ESP


CECو

CaCO3و
�I5%&
����7-ام

)Kriging:(  

� �G�BC� �ا��Kriging��^_7W?�98م LF7a8ا�� p��58�

�و����48 �B48?6ة، 
حr[� �ذات �QاBi� �8bHو� ����7nت،

�\ä7س،�وG7�4ل�ا������Q7SgÖ�RQ7STUا��F�5H�IJ�

 
ً
�ا�?sÜ��6�98<=ط� ن�ا�; �L6أ{ñ=�ا�Brق�����Gا 7V7�aت

� \��arا�� uvز
�ا�8 7��x)Normally Distributed(�،

� �) Stationary(وBG8?6ة 7P�� �ا7�Hه Óو)No trends(�،

�ا�7V7�aت� �>Yن ^rTUا� ��ر7aHط ��ÔB©�� 
دDو� 7µFوأ

)Laslett et al., 1987(��G�BC�L��
ً
7�Ô7ر��=Ya�8ا��LN4و��،

Kriging����78ل�ا��7د���ا�Ìi�L6:  

2
 )1(   

�pq4H�¼�g)h(ن��Y<دة�
D
86
]��7xÌ8i��u¢B6ت�ا�

،Ä�aا�� 7Pµ�Å� L�� ��aH� �ا��� ��V7Wا�� �ا��k7sات

ا�Z ���4�Gا�?��x7ا�©7����>Yن�@�pزوج��L6ا��k7sات،

u 
6� �أي \]� ���7T��� �[7Gا� � ،nأزواج��� ��د

� �x7?�7<� 7Pµ�Å� L�� ��aH� �ا���  ،hا��k7sات

Z�[ا��رو����7TUا�pq4H.  

��G�BCKriging���[
�?�98م�@�L6�pاj£Uر�ا�<=>��\��8

� ¡rTUا� u¢B6)Root Mean Square Error) (RMSE(�،

� �ا���7ري ¡rTUا� u¢B6� �[
8�� �ا�<=>��\  Root(اj£Uر

Mean Square Standardized Error) (RMSSE(�،

 )Mean Standardized Error(و86
]��اrTU¡�ا���7ري�

)MSE (� 7P�Q78V� :��GH� \])Ahmedi and Sedghamiz, 

2007.( 

��G�BC��48��Kriging��76أو��LF7a8ا���r967ب�?g�IJ�

،�ودا���ا��LF7a8ا�B�Ü)Variogram(�^©Snف�>�7©7ر�
BDام�

)Semivariance(� :�� L6و� �ا�74nذج�، �g¡<� 7�ÊG<7r6

� �§³7Wا�� 4
ذجnا�� pq6� ��Ô7�Bا�)Gaussian (ي�BQوا��ا

)Circular (� �) Spherical(وا�BNوي ) Expotinatil(و´³§�


اص�TUا�:�G<�̀ ab8ا��IJ��7�É�74>�¬��7[\� �ر�x�LF7a»Hوا����

�7Pr�B9H�:8F�:ا������u ا
 Warrick et)أو�ا�RQ7STU[\�ا�

al., 1980; Goovaerts, 1997).��:8F74ذج�nه�ا�jk�74أن�}

��7xÌ8iت� u¢B6� �>Yن 76� � Ì�ا�� �lر� 7P�Ìi� L6

�x7?ا��را]��: أي�;وا�� �Grn4<� ��Q7SgÖ� �ا��Ì 7ت أن

�x7?ا�� IJ�� �48�� .� ��L6ا�©7ر�
BDامو�85
ي p@� IJ� :

Nugget )C0 (�piدا� ^íا
s�ا�� LF7a8ا�� 6?8
ى� pq4F

� �ا��ى �ا�?) Range(ا�7V7�aت، Iإ�� =YsÜ�\]� �x7

Semivariogram�� �4� � �إ�\ pSH� �Sillا��� ،Sill )C0+C (

�à�aF� �ô�}=>ا�� LF7a8ا�� ¼�g� �õ5n4��� �ا��7ور �TUا� YaFن


ى�SG84¤�ا�� )Cynthia et al., 2000.(  

��G�BC�c�arH���V7W6إن�إKriging���[ه�ا��راjkل�Ìi�L6

�L6�p@���B9H�\]ESPو��CECو��CaCO3 ��Q78V�IJ���48�Ü

��5H� ��gB6��x7sN8[�� �ا�7V7�aت p .��GG5H� 76� �xذا

�¤V�x� I�́و � ��gBا�� \]� �وا�7sر�إ���7 �G�Brا�� �jkه BÎوط

�7PG�arH� ��V7W6إ� ���م ��7g� \]� �أ76 ،7PG�arH� :8F� 
ف[

��G�BC7ن�xIDW��̀ ab8�7[\�ا��¬��
ً
7Ô
�LN4Fأن��?�98م��

� L6� p@� ��B9Hو� ^_7Wا�ESPو��CECو��CaCO3�76� �وjkا ،

�L6��F��ا��¤HBPأ� 
ً
�.ا��را]7ت�ا�?��G<7ا�7sر�إ����7]�©7

� �G�BC� c�arH� �BÎوط �GG5H� 76� ��7g� \]Kriging��¤V�x


ف�8F:�ا]�98ام�[225��p��7r 250ع��L6�pq46��lBHأ

̀�ا��RQ7ST���^_7Wا�7sر�إ���7،� ab8ا��\]�pq46��lBH7ع�r 

�ا���
76ت� :ºV� �ÇÈ<� \]� ��8nا�� �QاBTUا� :��GH� :�� L6و

� �>748�Ó7د ��xاBZ£UاIJ���u¢B6� �[
8�� اj£Uر�ا�<=>��\
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� ¡rTUا)RMSE(�¡rTUا� u¢B6� �[
8�� �ا�<=>��\ �اj£Uر ،

  ).MSE( ،�و86
]��اrTU¡�ا���7ري )RMSSE(ا���7ري�


f5%��
�$U%�ESP


CECو

CaCO3و
�I5%&
����7-ام

)IDW:(  

���Vز

ب�ا�?��x7ا��G6��G�BC�=Ø8��)IDW (�cQاBrا��L6

� IJ�� �48��� Ó� �ا��� ��BF�G8ا��\]� ��Ó748gت ��BºV

IJ���48���p<�،7��7?g L67ت �]8©7دة�V7�aا� �[7Gا� \] 

u ا

ل��IJ أpD ا�L6��Grn [\ �56دة 6S�U7ت اV7�< \] 

8
7GV Ó BxطH 7��x �Fأ ���Gg� �ön6£���.  �7]7ت �48��

�7�xاBZ£Uا� 
نV7 � 
مP©6� IJ�� ́]7س � \]� �G�Brا�� jkه

�B�l
8�)Tobler, 1970(�RnF� @ø�p§�ء�" ��IJأن�،�وا�jي

���aHBH� �´ Bب 7�Î́ء � LNو�� Biآ� �ø§�ء pW<� �aHBF

�ا�a���ة 7�Î́ء � L6�=ñ}أ� 7Pµ�a<"; أن: أي p@ �rGV 

�6

ن  6��WF 7P� ن وزنY�6 pi�F \] 7ب?�U7ن�. اW6ù7<

� �g?7ب \]� �ا�?�6�98 ��Ô7�Bا�� �ا��7د�� ç�) IDW(و

5
�ا��78\nا��IJ�:  

  )2(   

                      )3(   

  

pq4H� ¼�gdi  ��4� � BF�GH� �ا�Bاد �rGnا�� �>Yن �x7?ا�

� �6
�ا��� �rGnوا�� 7k�n�� ���7TUاi� ،Z*(u)���rGnا�

� ،7k�n�� ���7TUا� BF�GH� �ا���
Z(ui)���6ا�Bاد �rGnا�

� ���7TUا� :� � 7k�n�i��rGn��� �6BHp ���x7?ا�� أس

  .ا�?�p67�6�x7ا�
زن���IJأ]7س����F�58�λا�
زن،�

RT�8H ةBNx زن
7�� أوزان إ�7rء [\ ا�i �rGn�� �n� 

Ó �48�� ��Gx ´وزان إن �g¼ ا�8
]�، ا�g �}B?7ب

IJ� �x7?ا� ��� �-���48 إ74V ا�7Gnط، >Yن ا�©7
ً
7µFأ-�IJ� 

uvز
 �IJ >�وره Ü��48 وا�jي ا�7Gnط �jPه ا�7W_^ ا�8

 Brه�ا�jkب�
���L67ط،�وGnن�ا�Y<�^ا�j7ط�ا�aHأن��ر��G�

�:[7<� �B�Üف 76� �أو �{Bو�� 
ن��� 7��� ��8nا�� �QاBTUا

)Bulls eyes) (Fotheringham and Rogerson,1993.(  

�\]� �ا�7V7�aت 
نWH� �أن �G�Brا�� �jkه c�arH� \]� وsv<=ط

�ا�Bk7ºة� �4� � �xB�6و� ،��NaÎ� �أو ��rGV� 
رة�


ن�WH� �أن �sÜ<=ط 74}� ،�[7Gا��=Yh� cC7nا�� \]� ا��رو]�

�ا�8 :�Gا�� �x7@�LF��Uا� �7�6ل L4Ô� 
رةS56� �� 


��n��ا��\]�û_́د  . )2005ا���45وآBiون،�(�IJ�́و

� �G�BC� Bx
HIDW76ت��
�ا��� :ºV� �>7��6Bت �Ìiل L6

�،�rab8?ا�� �Q78nا�� :��G8��
ً
7�Q7Sgإ�

ً
7l
�أ]� ��xاBZ£Uا

� ¡rTUا� �[
86� �g?7ب �Ìiل L6� ) Mean Error(وذ��

)ME(rTUا�u¢B6��[
 Root Mean(¡�،�واj£Uر�ا�<=>��\��8

Square Error) (RMSE(� :� �=Ys�� ¼�g� ،MEو��RMSE�

�LN4و�� ،�Gو�� �أ{ñ=�د � ا̀ت ab8ا�� �أن Iإ��B©Sا�� Iإ�� ´ Bب

�L6�p@7ب�?gRMSEو��ME����78ا����Ô7�Bا��7د���ا��L6:  

           )4(       )4(  

  )5(            

 

� pq4H� ¼�gnأ�� �ا�7V7�aت ���د �ا�7�7rGت،  �pq4Hو

7����ا��رو]�،�) ا�ab8¡���7(ا���4�Gا��Gرة�T�� �pq4H

� �[7Gا�� �4�Gا�� �ا��رو]�، ���7T��Z*اد��Bا�� �rGnا�

7k�n�����7TUا�BF�GH.  

� �G�BC�c�arH� �ا��را]� �jk�\]�:8Fه 
ف[IDWل��
S���

�L6�pW��^_7Ẁ�ا� ab8ا���QاBi�IJ�ESPو��CEC و�CaCO3��\]

��G�BCوط�BÎ�Bx
H�����7م�gKriging� 
ً
7G<7[�77ر�إ���sا� .

��G�BC��6�98[ا�
�IDWف��
[�¤V�x� [\�jkه�ا��را]�

 �- 748���:8Fد
ً
7µFأ-��IJ�225��p� 7rع��L6�pq46��lBHأ

�ا��را]��250 �Grn6� \]� 
دةD
6� pq46� �lBH� إن�.  7rع

7P4��GH�:8Fف�
[��G�Brه�ا�jkل�Ìi���8nا���QاBTUا��\]

� ��xاBZ£Uا� �ا���
76ت :ºV� �ÇÈ<7ب?g� �Ìiل L6ر�j£Uا�

� ¡rTUا�u¢B6� �[
8�� �وا�jي�)RMSE(ا�<=>��\ ،��4�G<�B�¡8F

���4�7د���) P(أس�ا�?��F�58���x7ا�
زن�
ً
7Gx3(و(�¼�g�،
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�74�@� �ود � �G��=ñ}أ� ��8nا�� ^_7Wا��`ab8ا�� �QاBi�=Ø8��

  .jDر�86
]���u¢B6ا�L6�¡rTUا�B©Sا <=>�� �:�

U%�
GR�
12�Rا�
gPhا��
fLا%N
��U��

��I�
�$ESP

و

CEC

  :CaCO3و

�jkه� L6� 7����� pS58ا�� �QاBTUا� ��gÌ�� �gدت

� �>7]�98ام ��25ا��را]� pq46� �lBH� 7r )10  %�L6ع

�ا��را]� �Grn6� \]� 
دةD
�ا� اY8i=ت�) ا�7�7rGت

�^_7Wا�� `ab8ا�� \]�
ً
7G�r6� 7P6ا]�98ا� :8F� �و�:

ً
7�Qا
s�

�ا� �ا�<=>� RQ7STU��F�5H� ¤�Ìi� L6� :H� �وا�jي �رو]�

�ا���48ة ���G<7r6. ا�74nذج ��gBا�� �jkه \]� ��BDأ� ¼�g

� ����د �[7Gا�� �Biا25���Qا�7V7�aت u6� pq46� �lBH�  7rع

� RQ7ST��� ^_7Wا�� `ab87(ا���� ¡ab8ا�� :�G). ا�����4�

7V7�< (�u6ت�7r )�[7G6ع�7V7�<��G<7r625��pq46��lBHت�

H� 
ف[� ^_7Wا�� `ab8ا�� �QاBi��4�Gا�� �F�5H� L6� ��©

� �[7G25(ا�� 
ً
7�7r  (� �QاBi� L6� pW�� 7��� ¡ab8وا�ESPو��

CECو��CaCO3 u ا
�ا� A©V� �n� .ا]�98ام�� :H� ¼�g

�7����� pS58ا�� :�Gا�� ���5Vار���BF�G8د � p��5H� ��nGH

�L6IDWا��7د�����¤��
Hا�����
5nا��IJ�)6:(  

                     (6) 

pq4H�¼�g��:� α���[7G��4ا��Gن�ا�Y<�� Ì�ا��p�6��4� 

� �ا��رو]� ���7T��)x (رة�Gا�� �4�Gوا� )y (7]�98ام�<

)IDW .(��[7Gا�� �4�Gا�� ��?7وي �n�� ¤Vأ� �ا��7د�� وYaHن

� �ا��رو]� ���7T��)x (7]�98ام�<� �ا��Gرة �4�Gا�� u6

)IDW .(� pا��� �4� � �وا�x)α (�gن ��Ys=� �:�. �?7وي 74}

�F�58ا�� p67�6 )R2 (���nGH� �ا]�98ام L6� ¤���� pS58ا�

�Y?©H�IJ=�ا�5H)5 (�\]�=YZ8���5V��pار�إ��G6�Iرة�ا��7د���

ا��L��ü§ø7nا�YZ8=�[\�ا�IDW (�:�G(ا��G:�ا��Gرة�>7]�98ام�

�[7Gا� .� :� �=Ysو�α��� د� �ارH©7ع Iإ�� �gا
�ا� L6� �a�BGا�

  ).BF�GH)6ات�ا��7د���

  

�X��Kوا�
�L��Kا�  

 G�$��
 �L��Q

 Z�
 GR�
 ��w�X3�70
 
ESPا��Q��Pت
و

CEC

  : CaCO3و

�Ìiل� L6� ��x7sN8[�� �ا�7V7�aت p��5H� �Q78V� أ�BPت

�ا���
76ت� :ºV� �ÇÈ<� \]� �ا�BN8اري �ا��رج ا]�98ام

� L6� pW�� ^_7Wا�� `ab8ا�� �G�BC� �F�58�� ��xاBZ£UاESP�

��CECو �jkه� ،CaCO3و L�� �ا�8
Bxة �ا�7V7�aت أن

H� Ó� RQ7STUا�،\��arا�� uvز
�ا�8 �BÎوط 7��x� Bx
8


رة�Sا�� Iإ�� �ا�7V7�aت p�
5H� Iإ�� �ا��£
ء :H� \�78�7lو

��4H7hر
7�����@�L6�p. ا��iأن��ýg
�CECو��ESPو ���


ل�S�Uا� LN6أ� ��4H7رh
�ا�� 
رةSا�� Iإ�� 74P��
5H� �n�

�c��8F� 74�x� �أ76 7�Y8Èن،TUا� ��YH7Pن \��aC� uvز
H� IJ�

� ���79<CaCO3 7تV7�aا��BPºH� :�xأو���
ً
7���aC�

ً
7�vز
H

��G�BC� c�arH� ��V7W6أ� ���م IJ�� ��Fل 746� ،
ً
Ì�7486

Kriging )�pWÎ4(��G�BCن��x�\�78�7lو�،IDW��Ï?_´�\ä

���7TUا� ��jPه ^_7Wا��`ab8��. � �G�BC� c�arH� :HKriging�

� ��?
�ا� 
عnا�� L6)Simple (�L6� pW�� ^_7Wا�� `ab8��

�����7iESPو��CEC�Iإ�� 
رة�ا�� ا�5
�Y8نS��4،�ا�H7رh


�^©Snا�� LF7a8ا�� �ودا�� �ا�©7ر�
BDام �g?7ب �nو�

)Semivariance(L6�p@�u6�7�ÊG<7r6³7§�،� ،�وWذج�ا�
4nا�

� �إ���V7W6وا��اBQي، ��6ى IJ�� ���B�8ف �و´³§� وا�BNوي،

ــــــــا� ��ــــــS5ــ �iـــــــ
ل IJــــــــ �ا�ـــــــــــBاQــ �ذات ــــ8ــــــ� ــــــ4ـــــ ــــ7دFـ ـــــــــــ ــ ــــــــــــ���ـــ ــ ــــــــV7ـــــــــ�ـ   6ــــــــــNــــ

)Nugget-Sill Ratio (��V7Wا�� �F748د��� �أن ­�Hا� ،��
  

� L6� pW�� 7����� pS58ا�ESPو��CECوذ����� �©��Ô� �V7@  

5
�ا�
�­�[\�اU£�ول�nا��IJ�)1.(  

� �اU£�ول \]� ���
�ا� �Q78nا��BPºH)1 (�
ً
7µFأ��G�BC� أن

Kriging�� 
عVSimple ن� � �وذ�� ^_7Wا�� `ab8��� ­�SH� Ó

�L6�pW��7�����pS58ا����V7Wا���F748د��ESPو��CEC�L6 

ا�?��6�98[\�jkه�ا��را]��@��V7أ{74V��x7@Kriging��=Øذج�

�L675 %p�
5H�L6�:hB�7<وذ����،���Z�Sا��I7ت�إ�V7�aا�   
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�pWــــ ــــ7ر��ëHو�) أ،�ب،�ج(Sـــــــ���Q7اSTUـــــــÎ4 .gÖ�RQ7ـــ ـــــ�L) د،�ه،�و(Yhـــــــ=�ا��
hـــ ـــــ6�pــ �JـــــــCaCO3��Iو��CECو��ESPا��
hـــــــ7رW���ëHــ

  .ا�8
ا�\

��4H7hر
B�̀ة��76ا�� ،�وv��ى�ذ���إ��IارH©7ع��6ى�ا�?��x7ا�

�F�746ل�����IJم��Dوى�. >Yن�ا�7�7rGت�ا�q4���ا��رو]�

7�Y8Èن�TUا� ��YH7Pن ^_7Wا�� `ab8ا�� �QاBi� IJ�� 
لS�Uا

G�Br<��Krigingع��
VSimple��،�6�98?74ذج�ا�nا���x7@�u6

� ^_7Wا��L6�pW�ESPو��CEC�،CaCO3��G�Brه�ا�jkن� �،

�
ً
7µF7ت�وأV7�a���p�748ا��uvز
��BÎ�L6�AÈو�cG5H�7PCا�8

� Ó����7T��� ��V7Wا�� �F748د��� �g?7ب IJ�� �48��

  . ا��رو]�

 أ

 ب

 ج

 د

 ه

 و
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4
ذج�. �D1ول�n��^©Snا��LF7a8دا���ا��RQ7Si Krigingع�
VSimple.   

���7TUذج  ا
4nا�  Nugget 
Partial 

Sill  
Sill 

��V7Wا���F748د��  

Nugget-Sill Ratio  

��F748د���ç�bSH

��V7Wا�  

ESP 

�§³7W100  0.5 0 0.5 ا� �©��Ô 

 Ô��©� 100  0.5 0 0.5 ا��اBQي 

 Ô��©� 100  0.5 0 0.5 ا�BNوي

�§³´  0.5 0 0.5  100 �©��Ô 

CEC 

�§³7W84.8  0.132 0.02 0.112 ا� �©��Ô 

 Ô��©� 83.6  0.122 0.02 0.102 ا��اBQي 

 Ô��©� 77.0  0.131 0.03 0.101 ا�BNوي

�§³´  0.113 0.01 0.123  91.8 �©��Ô 
          

  


f5%��
�L��QESP

�I5%J�)IDW:(  

� ��B9H� �Q78V� ��ESPأ�BPت �G�Br<IDW� �أن ،35.3  %�L6

� L6� 6?8
�7ت� �ذات �ا��را]� �Grn6ESP ن�Y<� 76� ��gود \]

2.28  - 2.93 %�74nÈ<�،30.6  %0.4و�%  2.4و�%  24.4و�  %

�L67ت��
 -  �g�\]0.48ود����Grn6�L6ESPا��را��[ذات�8?6

 13.21 - 5.84و�%  5.84 - 3.84و�%  3.84 - 2.93و�%  2.28

  ).5ا��IJ�)�،pWsا�8
ا�\�% 


f5%��
�L��QCEC

�I5%J�IDW:  

� ��B9H� �Q78V� ��CECأ�BPت �G�Br<IDW� �أن ،28.9  %�L6

� L6� 6?8
�7ت� �ذات �ا��را]� �Grn6CECن��Y<� 76� ��gود \]

  %  BD20.7ام�6 /100��74nÈ<�،�lBH�7W6�\J[���5.43و��2.17

�%  8.1و�%  14.7و�%  20.7و L6� 6?8
�7ت�  [\�CECذات

و��6.26 - 5.43و��7.93 -  7.02و���g6.25  - 7.02ود�Y<�76ن�

7.93 - 11.83 � �]7W6� \J�6 /100�� �ا�8
ا�\�BDام IJ�� �lBH

)�،pWÎ6.(  

  

  

  

   

  �pWÎ5 .����7TU�^_7Wا��uvز
[\�ا�<=>��>ESP���G�Brا�8

IDW .  
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�pWÎ6 .����7TU�^_7Wا��uvز
   [\�ا�<=>��>CEC���G�Brا�8

IDW.  

  


f5%��
�L��QCaCO3 
�I5%J�IDW:  

� �G�BC� IJ�� ���748د �n�IDW�� ��B9H� \]CaCO3ن�YaH� ،

� �ا��%  31.7أن �Grn6� L6ذات�� 7Pr�B9H� :H� را]�

�L67ت��
8?6CaCO3 نY<�766.63  - 8.83 %�74nÈ<�،20.8  %

�H:�%  5.1و�%  17.4و�%  17.9و� �ا��را]� �Grn6� L6

�L67ت��
 �g�\]8.83ود�Y<�76ن� �7P©�bSHCaCO3ذات�8?6

 13.86و�%  13.86 - 11.15و�%  6.63 - 0.96و�%  11.15 - 

  ).�IJ� )�،pWÎ7ا�8
ا�\%  33.84 -

��QاBi7ل�WÎ́ �7و��6و��5ا�8
ز�uvا�7W_^�ا�7sر�إ����7[\�

� �ا]�98ام �Ìiل L6� 7����� pS586225���lBH�  7rع

pq46 .� \]� �6��48ة �QاBTUا� �ا7�8iر��7PDإjk78Vه IJ�


ل��Best Power (�:� �IJ(أ�pµxأس�S�U7ح�اHي�أjوا�

�¡rTUا� u¢B6� �[
8�� �ا�<=>��\ �اj£Uر L6� �µ©9n6

)RMSE .(�:� إن�RMSEو��MAE���L6�pWESPو��CECو��

CaCO3ذات��� �ا��را]� �jkه L6� 7����� pS58ا�� �ا�<=>� \]

��Y8��7ن� 
دةDو� �د � �ذات 7�� � 7��� 
ق�
�ا� LN4F� :� 

  ).�D2ول�(

  

  
�pWÎ7 .����7TU�^_7Wا��uvز
[\�ا�<=>��>7]�98ام� CaCO3ا�8

��G�BC)IDW(.  

12�Rا�
gPhا��
fLا%N
��U��:  

�58��F���gÌ��Wا�� `ab8ا�� �QاBi� L6� pW�� ^_7ESP�

��CaCO3و��CECو �G�Br<� ��8nوا�IDWا]�98ام�� :H� ،

� �ا��G:����25د �F�58��
ً
7�Qا
s��

ً
Ìq46� �lBH�  7rع

¡ab8وا�� �[7Gا� u ا
�ا� A©V� �n�� RQ7STUا� ��jPه 7�� .

��F�58ا��p67�6ل�Ìi�L6ن�Ø8و�)R2 (��F�58ا��p67�6أن�

� �[7Gا�� :�Gا�� �>Yن 76� � Ì�ا�� �lBF� ) ا�©����(ا�jي

7��� ¡ab8ا�� :�Gرة( وا��Gا� (� � 0.98و�0.99و��Ü0.98?7وي

� L6� pW�ESP وCEC�� �ا�8
ا�\��CaCO3و IJ�� �ا�<=>� \]

)�pWsدي�)10و��9و��8ا�BC7ط�aHد�ار
Dو�IJل���F�746�،

�̀ ab8ا�� �QاBi� ��gÌ�� \�78�7lو� ،RQ7STUا� ��jPه 
ي 

^_7Wا� ��G�BC� IJ�� �>748�Ó7د 7����� pS58ا�� RQ7ST��

IDW�rn6�\]�[ا��را��G.  
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̀�ا��D2.��L6�pW��^_7Wول� ab8ا���QاBi��Q78Vدة�
D�:��GHESPو��CECو��CaCO3.  

���7TUا  
  أ�pµxأس

)Best Power(  

¡rTUا��[
86  

)MAE(  

¡rTUا�u¢B6��[
  اj£Uر�ا�<=>��\�86

)RMSE(  

ESP (%) 2.9  1.56  ×6 -10  
0.02 

CEC  

)�\]7W6�\J�6 /100��lBHام�BD(  
1.9  3.42  ×6 -10  0.03 

CaCO3 (%)  1.5 4.36  ×6 -10  0.08  

  

  

  

  

  
�pWÎ8 .�:� ن�Y<�76�� Ì�ا�ESP�7���¡ab87]��وا�Gا�.  
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�pWÎ9 .�:� ن�Y<�76�� Ì�ا�CEC�7���¡ab87]��وا�Gا�.  

  

  
�pWÎ10 .�:� ن�Y<�76�� Ì�ا�CaCO3�7���¡ab87]��وا�Gا�.  

  

  ��h�7ج0 

q6� ^_7Wا��`ab8ا�� cQاBC� �ا]�98ام �إن ��G�BC� pKriging   

�IDW��RQ7STUو� ^_7Wا�� uvز
�ا�8 IJ�� �ا�B�8ف \]� �4P6

�:�G<� `ab8ا�� IJ�� 7�Éر�G�� �وذ�� �ا�89�©�، ا�<=>�

ا�RQ7STUا��رو]��[\�ا�
ا �uا�����:�7n���7�¬6�ji`Hت�

���Gg.  L8ـ��6ــb8ـ?ـ_�kه�ا�ــjـــ9ــ8ــ��أن�ا]ــ�را]ــCـــ�ام��Bـ�G  

  

Kriging ع�
VSimple�\]��L6�pW��^_7Ẁ�ا� ab8ا�ESPو�CEC�


دة�CaCO3و�Dو� �د � IJ�� �{Ya=ة �Dر�<� �48�Ü 7ت�V7�aا�

�IJ�� 
لS�Uا�
ً
7µFوأ� 7P�� \��arا�� uvز
�وا�8 ا�?�6�98

��
aG6� ��V7W6� �Fأ  .ا�748د� 74}��8b8[ � ا��را]��jkه

�ا�<=>�� RQ7Si� �>�7V7ت p�
5H� L6� :hBا�� IJ�� ¤Vأ
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Sا�� Iإ�� �Fا��7د� 
رةSا�� L6� �ا��
7hر���4Hا��رو]� 
رة


ز��\��aC�uv�7V7�aت،�وÌi�L6ل�g?7ب�H�IJل��
S���

�74Vذج� u6� 7�ÊG<7r6و� �وا�©7ر�
BDام ^©Snا�� LF7a8ا�� دا��

Kriging���G�BC� �ا]�98م ��V7W6إ� ���م ­�Hا� ا�89�©�

Kriging��:�Gا�� IJ�� 
لS�Uا� \]� �ا��Gرة ����م وذ��

� ��V7Wا�� �F748د�Ì�� ��
aGا�)Nugget-Sill Ratio (ا����

��jPه� ^_7Wا�� `ab8ا�� �درا]� \]� 7��� 
ق�
�ا� LN4F

RQ7STUا .��G�BC� � �رة �ا��را]� �jkه ��8b8[ا� 74}

IDW��L6�pW��^_7Ẁ�ا� ab8ا��IJف��B�8ا��\]ESPو��CECو��

CaCO3ق���7،�وذ����
�
�g¼�أ���7أ��LN4F��Q78V��rا�

�¡rTUا� u¢B6� �[
8�� �اj£Uر�ا�<=>��\ �g?7ب �Ìiل L6

)RMSE (ا�� p67�6و� �F�58)R2 (��[7Gا�� :�Gا�� �>Yن 76

7���¡ab8وا� .�Iورة�ا�����إ�Bµه�ا��را]��ا�jkت�BP�74أ�}

�RQ7STU� ��V7W6� =Yhو� ��V7W6� �>�7V7ت � ��7ة AÈ[¡H

�[\�ا��را]7ت�
ً
7�n6وز�

ً
7�V7W6�7P�a»8©�،�وذ�����ا�<=>��ا�89

���aG8?ا�. 
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Abstract 

Determining variabilities of soil properties is important for ecological modeling, environmental predictions, 

precise agriculture, and management of natural resources. This study was aimed to examine Kriging and 

Inverse distance weight (IDW) to predict the spatial variability of Exchangeable Sodium Percentage (ESP), 

Cation Exchange Capacity (CEC) and Calcium Carbonate Percentage (% CaCo3). The study area selected for 

this work consists of Tripoli, Wadi Almjainin, and Bin ghashir, soil profile sheets. 

Data for 250 randomly distributed representing soil profiles were encoded in spreadsheets, 225 of them were 

used for predicting the spatial variability in the GIS environment for ESP, CEC and % CaCo3. The rest of Data 

(i.e. 25 representative soil profiles) were utilized to evaluate the maps produced using Kriging or IDW 

methods. 

The results showed that using Simple Kriging method for spatial prediction of ESP, CEC and % CaCo3 was 

unsuitable due to the higher range of Nugget-Sill Ratio (i.e. spatial dependency). Whilst the result produced 

using IDW method was more trustable because the values of RMSE and R2 for all the IDW maps were within 

the acceptable range. The study suggested adopting the Geostatistical methods for studying spatial prediction 

for different soil proprieties. 

Key Words: Kriging, Inverse Distance Weight (IDW), ESP, CEC, CaCO3. 

 

 

 

 


