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�;��K6�?�8'�E; L*4#& ; M5�:�;�� () �NO�')���I� FP3 7�PQ� @�&�? @�HI� �� ���) .��)6��J
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7�9 Y�N�� ()�? @P3 �	q&E'Y�I �� J�K6W�'&�	 rN5& �'�Ws J�)A ���5#���_� ���) 
 	''(Rk1& >)�Q "���6�I� FP3 .	 ''E*	 �� ����&E r���4& ;�� ���) '�KP&�6O)'��6

Zb) �) ���K6; () d.Hb& �Zb) Fp�K6K't̂ *$;�P�4�E�;�V? ;6�I� (H3�� .�) ��$
=K� () (!*	'� B�& Z+� ; u*<*& ��.v	 �H&���� J'��4& >�9P���) �Y�I �� �K6W�'�

�I� F�*) @��SVK;p� (!*	 ��*&.�;� L�I� �) �9P���) ���\& >'.v	 6��) �G.Hb& 6�K
F���Kl+� 6�l(%,�k 6�lF�SHO�� E� >@���) 6�K���� �*!; �85I .! E�l�;� J�� (.= �K
�&�;� () @�*	�*=� F��3� ��&A J'&E 6�K.

�;��K6&E'��) ��&A J6 H& '�K������� (? 6��4& ��HW�I ����? P5HOK ��NI�5& �
P���� .� E��&E F�9P'.,�� �	 (�*=� �K :��&A J]#&'5�(�*=� �) �K6�I� C�N	�� �� �*W w��2� 
�� ;<�� xN2 �) rQ�;'(�K6&E'& Y�=Hk� :��&A J'l)�V	 @�gl) ('��+& J�) C*)�& �l(
(�*=��K6�g� �T) �	'� �I� �HV��;� JSHON=K JH��9 �R� �� �) �K���4& ��HW�I ;�
F���.)�Q ; �K') y)�;� E� F��GHI� �' H& J'���� �K�6) ��;A�) �Q� '�HV6&�3�)5&E �� P'J

I��) () ��&A�A H& E� (HI� @'& (HW���� �K���z� ��HW�I (? �*3��& E;�) �*W E� �P5K� 
)�;��Q6	*$��:��{h:�|�.(� "��N0 ()�I��) () �PH)� �S��*!; ���HW�I �*!; 7P0 �

�z���)':�*!; "�*, �� }~I ; FP3 (HW���� F��� J.v	'�z� >��& 7�8�� �9'��.�K ��
.=0'& "�'��')��=f	 :'I�I� B���(? �I� J���) ��&A YP& T6��) (%)�� ��8'F��� J�K6

� (%+�6�*3 j�bH�� .V85I 7�Q��� () C*)�& �F�SHO�K��>,�*� �� (? ��;o�?'�	*.
�Hk ��)'P5KP��V� :���� ���Q �HVq.Q� �,�50 '=�+%5& ].Q� FE;�&� (? �I� �*)g& '��g) B
�.? ;�?�& �'& (HG9 �=��*3)j��:��{| :|.(

��&E u*5	�@�*50 () ���) �.? >&�0 T'P6I*?� ��4.=0 ; ��HW�I �� ���& 'BHO () �K
& ��=3�A����	 �&� :P'+& �R� E� @A �'9�g) ; L����4& u*5	 E� �H=? -	��& () �& @A �P3�)
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& ���) ���4& r�E*	 ��! 6�;�< 6�&� :@A�P3�) .�;� ; ��;A�) 6��) �G.Hb& 6�K
�& (�*=� @�*50 () (? ���� �*!; �I� J�� E� ���K�' H& J'=b	�;� () @�*	 6�K

JO'	 �'R� :T'I1?�F��3� �)�Ok J'S��'& ;��? .�;� J�� �R� E� �S=K (_�9 �K
�& @�IA ; r��I "�NI�v& ; Z���A :�'#Q*& JH��S� �R� �� (.=! E� �.�a� () �$; :P53�)

�=� ����*W�) �)*W �Q� E� :���A J') �SHON=KP53�) .�;�� 6�S�� 6�K'(? ���� �*!; g
F��� ���4& ��HW�I ; �SHON=K JH��9 �R� �� >'$� ()�'=K� E� �K P5HOK ����*W�) 6���E 

J'&E �;� (.=! @A E� (?��&Ao�&P3�) .J'&E �� �*!; 7P0 �� �*!; �I��) () �PH)� ��&A
F��� J') ���4& ��HW�I�& (HW���� �K >'.v	 :���4& ��HW�I �*!; "�*, �� }~I ; �*3

F����& 7�8�� �K��'9 .(�*=� �I� J4=& (HN$�(.,�� �) �;�8& 6�K� �5'#& 6��HW�I -$�Q �
() C*)�& ����+& J') ()�V	 @�g'& (? �I� ���P) �$�k J�� �� :P53�) (HO)�; BK () ���4&

(�*=�T��g� 6�K �� FP3 ��8�� "��'' 	 :���4& ��HW�I �*!; "�*, �� ���E :�I� �HV') �	
() �NO� �� �*W () T��g� 6�K�z� 6;� 6���9�'���	 6��) 6�HV') }��3 J'#& 6�z� T� 

P���� �*W E� �	�;� 6�K�z�)5V$�:P�E ��{� :{�.(cbV& "�v'<*	 J�� () (!*	 �) 
�&�;� E� F��GHI� �) (? �*3J'&E 6�K�& ��&AF��� E� @�*	 "�fHb& �� �'=? T� 6�K

(%+� �� �'=? @�=K ��P+& :7*.#&�E J'=b	 �� �S�� 7*.#& "�fHb& �) 6� .

(5'&E �� 6��'O) "�+'+v	 @*5?�	@�'& F��� �)�� "�*, @���� ; @��! �� �='.Q� 6�K
�I� (H��9 .}=3 �5�P$�)��|� :��((+%5& "��'' 	 M5'8��? �;� E� F��GHI� �) 6�

@�HI� �� �� �9P���)��� 7�8�� @���� �$�=3 6�K .6�G,)��{� :��� (J'=b	 E� 6�K�9
J'&E4N3 ��8�� 6��) 6��&A]jA X%I "��'' 	 Z��� (5'�) Y�=�=_ �3� �5'&E��E

 
1- Knapp and Smith. 
2- Austin et al. 
3- Collins et al. 
4-Thissen. 
5- Geostatistic. 
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��? F��GHI� .	 ��l6P�& yI*	 (? �S�� �+'+v�;� :P3 7�8�� F��EJ'&E d.Hb& 6�K ��&A
���) ; �&� ��;A�) 6��) ��l<*k �� �9P]_���� g��)A l& :('&;�� (l��� ���Q �)��E�� ��*

)P�&6:F��E ��{� :��� .( @��P�& ; �='k�)��{� :��� () -I�5& �;� J''#	 ��! 6��
�;� E� :�Q�3 ; 6g?�& @���� (��K�& ���) ����+& �TPSS@�*	 �) �P���? F��GHI� .

@���*#O&)��{� :��('�	 6��)]BK (V+� P5HO��� -I�5& �� M5'8��? �;� :@���� 6�&� .
L�P& ; ���%.I)��{� :�h(�� �� @��G,� @�HI� �� �$�O\VW "P3 ; ���;�����

�� @��G,� @�HI� F�SHO���$*=#& M5'8��[ �;� E� F��GHI� �) }~I ; P���[ >'.v	�

�;� (V+�qP��*=� B'I�	 �� @��G,� @�HI� �$�O\VW �V9E�) .@���4=K ; FE�	)��{| :
��� (J'&E E� F��GHI� �); ��&A GIS (5�� �� *O���	 �4VW (��=��;� ; F��? 6P5) 6�K
J'&E(5�� ��! �� 6��&AJ�� 6P5) ��) ��*& (��=� �$*=#& M5'8��? �;� ; F��� ���Q �I

P���? �)��E�� -I�5& �� .F�?�O0)��{| :��(���) �I��) �)��P5GI� ��|� J�� () :
@�'& ��! *S$� J��H�) (? P�P'I� (8'H�@���� ���) �)�� �%W YP& :�*?�& E;� 6��) J'&E

�& M5'8��? T'54	 E�P3�) .

��J=S5�@���4=K ;)���{ :��� (J=<�? �;� ��)��?�8'=b	 �� M5'& J'S��'J
9P���)���*&�; ��3 �� (�a�I �Q�3 Y�=3 ����&A �� () :�4�H� J'I� (8'�Q� �) (? P�P

=2�'@�5��& P,�� �� E� @�*	�& ��! �;� J'@��)��� �� ���) ��*=� F��GHI� ��3 J.
g	��*9o)���� :��� (�;� E� F��GHI� �)� :(.,�� �;�8& }40 6�K �) �%W @*'I�9

@�'& () F��I ; �$*=#& M5'8��? ; JO'	 :u�G	��(+%5& (�a�I 6�&� ; �9P���) �)�� () 6�
 �#I;����'?.�;� @�*) -I�5& �S��') @�V�� U��H� :P5HW���� Y�+	�� �*V? E� r)�& �H&*

�;� ���I () �NO� F��I M5'8��?�& �*?�& 6�KP3�) .;�9��K�)���� :��� (��!

 
1- Thin Plate Smoothing Splines. 
2- Ordinary Kriging. 
3- Dingman. 
4- Vermont. 
5- Goovaerts. 
6- Executive 
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A�)�;� E� }'`*I �� �9P���) ��; 1~I��J1P���? F��GHI� .?*$'N5'@�)�� ; >�)���� (
��! =b	'�z� J���&� 6k�*� ���HOK*? �YP& E� :�K6I�9� '�*�� ; F��I '�'; FP
5�=K'3 "��! E� J'P��*=� F��GHI� -.}.8�; ; }��'?�E�)���h :��(Z��� �*R5& ()

 �) :@A ���4& >'.v	 ; �$�O4VWV+� :(.,�� �;�8& }40 �;� E� F��GHI�]�9P���) 
P��*=� B'I�	 �� (�a�I �9P���) yI*H& Y�&�� P,�� (V+� ; (��K�& .

 	 () (!*	 �)''^� ��9P���) B�H� �� '7�9 (8&E F�? @P3 �	'$�O4VW E;�) ; J���
Y�I�K6W�'� �� ��� () (!*	 :@�HI� J�O& J�(&���) �*R5& () ($��g6�H�) &E �� '5]

��fHQ�6E ;��Ov&'%��&� 6& j*Ov& B�& ��*3 .��) ��$6�'� () >�� �� wPK J�J
�;� E� F��GHI� �) (#$�%&�K6�?�8'�E; L*4#& ; M5�:�;�� () �NO�')���� ���) 

g8	 ; @�&�? @�HI��.v	 ; ('�H� >��I� FP3 7�PQ� @A E� >,�k U.

������  ��!

�����!

F����K6�*& � �� F��GHI� ��:(#$�%& J& ��&A'S��'() C*)�& ���) (��K�& J���F�SHO
I�53�*K�; @�&�? @�HI� ����I�53�*K F�SHO�@�HI� �K62 �� �;�8& ��;� q��&A 6

��|�i����&�P3�) .

� ����;� E� F��GHI� �) (#$�%& J�K6�E; L*4#& �(.,�� )IDW4(�? ;�8'�) :M5
7�� T=? ��g��Surfer & ()'��')���I� FP3 (HW���� @�&�? @�HI� ���) .��) �PH)� ��6

& u*� �K 7�8��'��')���)�Y�H5? C�+� P)r!�& (�*3 cbV& .2�+� Y�H5? C�+��(? P5HOK 
�E�� ���A L�I� �)& 7*.#& �K��*3 .#	''.k�& :(4N3 J]& j*Ov& @A P#) ��*3.�T

Q1	 >,�k (4N3�+�� C*%W ��*=0 ;6& �0�) (? �I� ��;Pv& (? �*3q(#$�%& ��*& 

1- Spline 
2- Lookingbill and Urban 
3- Tsakiris and Vangelis. 
4- Inverse Distance Weighted. 
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� ���& (#$�%& J'��')���? �;� ;� L�I� �) �8'"�*, (.,�� r)�& }40 ; M5 (H��9
�I�.�? �;��8'��) M56%+� ��;A�) ]�K () (HW�53�� �(�*=� E� T�K6FE�P�� 9'�6FP3 

��E; T�& �NO� �� �PK� .�?�8'M5�%W ��;A�) T�E >43 () ��I� �)5Ok�:��� 
��{� :��h(.
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E� P5	��N0 �I� FP3 F��GHI�:
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&�P55?.NI�v& �;�]#& L�I� �) @A E ($���& ��P3�) :

)�(zwz i

N

i
i∑

=

=
1

0

1- Karnieli.
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