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5- Co-Kriging 
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 :���312/8916/12822/2381/025/0 05/1 73/14026/19492/4566/041/0 13/1 
 :���415/8009/12542/2182/024/0 05/1 08/13032/19369/4367/041/0 13/1 

IDW

 :���520/7708/12593/2082/024/0 05/1 65/12445/19283/4267/040/0 13/1 
 :���130/11832/16815/2877/032/0 00/1 68/15634/20751/4666/051/0 07/1 
 :���262/15411/25361/4339/047/0 04/1 25/23349/41762/8812/081/0 14/1 
 :���369/13922/24790/4044/049/0 09/1 80/22613/38201/7332/089/0 29/1 
 :���420/12389/18618/3762/036/0 96/0 16/16537/23968/5647/044/0 13/1 

GPI

 :���596/28805/78056/11634/050/1 83/0 08/64587/134647/28231/087/2 53/0 
 :���188/12479/21885/3153/041/0 01/1 16/18043/35674/5824/076/0 04/1 
 :���249/12694/22231/3249/042/0 98/0 11/22200/35999/6313/076/0 05/1 
 :���380/12612/24714/4148/047/0 08/1 31/22240/41690/8612/089/0 31/1 
 :���4------------

LPI

 :���5------------
p76� `o��� !�o}��87/6690/12588/1881/024/0 04/1 44/12410/21105/4259/045/0 11/1 

OV� �
 !�o}��67/7560/13050/2078/025/0 03/1 39/13623/21235/4447/047/0 11/1 
r������ �"E��70/7302/12983/1979/028/0 03/1 67/13326/20956/4357/046/0 11/1 

Q�
)� r������ �"E��86/6646/12384/1882/024/0 02/1 35/12490/19173/4168/044/010/1
RBF

|��� �8;L !�o}��38/7904/20803/2460/040/0 05/1 07/15476/36209/5528/077/0 18/1 
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 G���2-��� �� �.�3�EH ��	����� /$���� 7$�5�  A��� I
5J� ��	 M��� K�$ A�5=
F A�53� ����0�3 �F����' ����B  

�� ����BGG�� ?=* ���G��-&'�* 
MAERMSEMRERGSDrMAERMSEMRERGSDr

2���� ��66/6212/11705/1884/023/0 04/1 59/9576/18669/3571/040/0 12/1 
����49/6086/11584/1784/022/0 03/1 73/9421/18645/3572/040/0 12/1 
�����65/6314/11707/1884/022/0 03/1 98/10067/19215/3671/041/0 11/1 KO

!���$90/7552/12488/2082/024/0 04/1 82/10152/19768/3867/040/0 13/1 
2���� ��53/6338/9243/190,9218/0 05/1 51/9972/14027/3891/030/0 13/1 

����74/6577/9435/2092/018/0 06/1 35/10220/13497/3991/031/0 14/1 
�����71/9268/11929/2890/023/0 07/1 98/14170/16519/5190/035/0 16/1 KS

!���$33/7200/10076/2290/019/0 06/1 94/10328/13959/4090/030/0 16/1 
2���� ��66/6212/11705/1884/023/0 04/1 59/9576/18669/3571/040/0 12/1 

����49/6086/11584/1784/022/0 03/1 73/9421/18645/3572/040/0 12/1 
�����65/6313/11707/1884/022/0 03/1 98/10067/19215/3671/041/0 11/1 KU

!���$90/7552/12488/2082/024/0 04/1 82/10152/19768/3867/040/0 13/1 
��2�� ��32/6556/9423/1992/020/1 05/1 41/11169/14553/4092/034/0 14/1 

����72/7273/9930/2291/019/0 06/1 89/11757/14642/4391/031/0 16/1 
�����89/9110/11403/2791/022/0 07/1 96/13795/16070/4890/034/0 15/1 

K
rig

in
g

KD

!���$63/6190/9102/190,9218/0 06/1 88/10631/13509/3992/029/0 14/1 
  

 G���2-�����   
G�� ����BG�� ?=* ���G��

MAERMSEMRERGSDrMAERMSEMRERGSDr
2���� ��40/6742/14456/1577/028/0 05/1 85/10843/22996/4156/051/0 17/1 

����46/6402/14348/1977/027/0 04/1 61/10786/23873/4157/049/0 16/1 
�����84/6765/14497/1976/028/0 04/1 89/12090/25042/4554/053/0 17/1 CKO

!���$04/8079/14451/2276/028/0 05/1 98/12588/25914/4653/052/0 18/1 
2���� ��64/7932/15294/2573/029/0 08/1 67/13417/25172/5449/054/0 24/1 

����16/8340/15948/2771/031/0 08/1 92/14222/26269/5745/056/0 25/1 
�����73/9737/18354/3060/035/0 08/1 47/16248/30057/6332/064/0 28/1 CKS

!���$34/7922/14935/2576/029/0 08/1 86/13887/24466/5453/052/0 24/1 
2���� ��40/6742/14456/1577/028/0 05/1 85/10843/22996/4156/051/0 17/1 

����46/6402/14348/1977/027/0 04/1 61/10786/23873/4157/049/0 16/1 
�����84/6765/14497/1976/028/0 04/1 89/12090/25042/4554/053/0 17/1 CKU

!���$04/8079/14451/2276/028/0 05/1 98/12588/25914/4653/052/0 18/1 
2���� ��06/7618/12756/2382/025/0 07/1 50/11335/19883/4569/042/0 22/1 

����09/7586/12787/2382/025/0 06/1 82/11439/19865/4669/042/0 21/1 
�����48/7767/14373/2776/028/0 07/1 29/12809/21224/5163/045/0 23/1 

C
o-

K
rig

in
g

CKD

!���$93/7836/12829/2481/025/0 08/1 16/12871/19884/4869/042/0 21/1 
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/E�- IDWK *- GPI� *- LPI� *- RBF2 *- KO� *- KS *�- KUt *- KDe *- CKO� *- CKS| *- CKU@ *- CKD.  
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/E�- IDWK *- GPI� *- LPI� *- RBF2 *- KO� *- KS *�- KUt *- KDe *- CKO� *- CKS| *- CKU@ *- CKD.  
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Abstract
Precipitation is one of the most important climatic factors with high variations in time and space. 

Determination of the amount of precipitation in different locations is particularly very important. For this reason, 
to estimate precipitation in various regions of Golestan province, different interpolation methods have been used. 
Precipitation data of 32 rain gage stations with 26-years period were selected. First the accuracy and 
homogeneity of data were evaluated by using statistical tests. Then, to determine the best model of spatial pattern 
of annual precipitation in Golestan province, six methods of IDW, GPI, LPI, RBF, Kriging and Co-Kriging have 
been used. The criteria of statistical error were used to evaluate the results and to select the most suitable method 
of interpolation. The results showed that Geostatistics methods were better than deterministic methods, and 
among the geostatistical models, Kriging give better results (MAE=60.49) than Cokriging (MAE=64.46). Also 
in cases of using the deterministic methods, RBF and IDW have more accurate results than LPI and GPI. The 
lowest MAE (60.49) was recorded in Kriging method with spherical model and the highest MAE (288.96) was 
obtained in GPI method with power 5. 

 
Keywords: Precipitation, IDW, GPI, LPI, RBF, Kriging, Co-Kriging, Golestan Province  

 
  

������������������������������������������������������������
1- MSc Graduated, Department of Water Engineering, Gorgan University of Agricultural Sciences and Natural 
Resources 
2- Associate Professor, Faculty of Natural Resources and Environment, Ferdowsi University of Mashhad 
(*-Corresponding Author Email: mosaedi@um.ac.ir) 

�������	 
 �� ) 
��
��� ����� 
 ����(  
���26� �����1 � ����
�!–"�#$���% 1391�&.64-53 

Journal of Water and Soil 
Vol. 26, No. 1, Mar-Apr 2012, p. 53-64 


