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ABSTRACT 
The present st•dy aimed at applying cokriging to 

predict the values of the primary variable hydraulic 
conductivity, whleb Is sparsely sampled and bard to 
measure, using the Information content of topaoll Clay 
content, which is densely sampled and euy to meuure, 
taking into consideration the fact that these two variables 
are correlated. Rqression analysis of botb clay pereentaa:e 
and hydraulic conductivity Indicated a negatively hl&hly 
correlated two variables, which satisfies the need to carry 
out cokriging analysis of hydraulic conductivity uaia& the 
information content of clay %. The correlation coefllcient 
for this analysis Is -0.815. The semi-varlogram for clay wu 
fitted to the Gaussian model. While, the semlvarioaram for 
hydraulic conductivity was fitted to the Spherical model. 
The cross-semivartogram of clay and hydraulic 
conductivity Is of the collocated type, which means that the 
estimation was performed using variables measured at the 
same location. The most important parameter in this 
estimation is the high R2 (0. 76) obtained from the fitting 
process. This slightly high estimation regression coefficient 
comes helps in explain the spatial distribution of both 
variables. The advantage of cokrlglng over linear 
regression is that it takes into consideration the spatial 
variability of the surrounding points, rather than 
performing blindly the linear regression, which laela this 
improvement. 
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INTRODUCTION 

Geostatistics bas been applied to described the 
spatial variability using the semi-variogram and predict 
the values of soil attributes at un-sampled locations by 
different kriging techniques (Trangmar et al., 1985; 
Warrick et al., I 986; Habel, I 989; Webster and Oliver, 
1989; Burrough, 1989; Webster, 1991; Goovaerts, 1992, 
1998 and 1999; Bahnassy et at. 1995; Bahnassy and 
Morsy, 1996; Janik, 2005; Grego et al.,2006 and Janik, 
2008), ecological properties (Banerjee and Gelfand, 
2002), and categorical variables (Bogaert, 2002). 

The tenn cokriging is used for spatial linear 
regression that uses data defined by different attributes. 
The data set will contain the primary variable of interest 
in addition to one or more secondary variables, which 
are spatially cross-correlated with the primary variable. 
Thus, the dataset will contain useful information about 
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the primary variable. The cross-correlation between 
variables utilized to improve these estimates, and to 
reduce the variance of the estimation error. The 
usefulness of the secondary variable is often enhanced 
by the fact that the primary variable of interest is under
sampled (Issaeks and Srivastava, 1989). The spatial 
relationship between the values of the attribute is 
governed by the regionalized variable theory, which 
states that observations close to each other are more 
correlated than observations taken at a further distance 
(Joumel and Huijbregts, 1978). This means that points 
spatially close to the estimation points should be given 
higher weights than those further away (Cressie, 1993). 
The coregionalized variable theory deals with the same 
situation as the regionalized variable theory, but the 
variables under consideration are correlated, and behave 
the same (McBratney and Webster, 1983 and 1986). 
Consequently, the cross-semivariogram can be modeled 
as a joint function between the two variables (lssacks 
and Srivastava, 1989). The linear coregionalization 
model allows for different ranges of spatial correlations 
for each variable (Wackernagel, 1994 and 1995). 

Due to computation and notation difficulties related 
to cokriging system (Joumel and Huijbregts, 1978; 
Myers, 1982; and Deutsch and Journel, 1998), a limited 
number of researches have been carried out utilizing 
cokriging as a best linear unbiased estimator (B.L.U.E.). 
Habel (1989) used geostatistical approach to describe 
spatial variability of bulk density and moisture content 
in some Poland soils. Danielsson et a1, (1998) applied 
cokriging to estimate the total amounts and the spatial 
distribution for organic carbon, nitrogen and phosphorus 
in the Gulf of Riga surficial sediments, using loss on 
ignition as a covariable. Goovaerts (1998) used different 
methods of kriging and cokriging to model the spatial 
distribution of pH and electrical conductivity in two 
transects in forest and pasture soils. Rivoirard (200 I) 
indicated that the cokriging could be collocated or 
multi-collocated depending on the configuration of data 
and the location at which the value estimated. Bahnassy 
(2002) applied collocated cokriging to study the spatial 
distribution of topsoil sodicity using the infonnation 
content of soil salinity. Morsy (2004) estimated the SAR 
and EC contents in the surface and subsurface layers. 
Moustfa (2005) used cokriging to estimate topsoil free 






















