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ffl = ^\y(XiX0) + M [4]

where /* is a Lagrange multiplier that enters through the
minimization.

In order to make their calculations the authors have used
the fact that both the estimation variance Eq. [3] and the
kriging variance Eq. [4] depend only on the choice of the
hypothetical variogram and the number of nearest neighbors
used in the calculation.

Philip and Watson (1986) have strongly criticized use of
the kriging variance as a measure of accuracy of interpolated
values. They point out that the kriging variance cannot be
a measure of local variation because it is determined solely
by the kriging geometry and the variogram, which is global
in nature. Philip and Watson (1986) argue that.

With the construction of the experimental semi-vario-
gram, differences in local values of the function being
estimated are averaged through the data set. If, in one
location we have large amplitude, short-wavelength var-
iation then lag differences are averaged with other lo-
cations where the converse can obtain. And the result
is that variation is everywhere averaged and nowhere
known.

In response to their criticism Journel (1986) has acknowl-
edged

Neither estimation variance, nor its minimised version
the kriging variance are data-values dependent. They
depend solely on data configuration and variogram
model and are thus area specific indexes of data config-
uration, not measures of local accuracy. Only an arbi-
trary Gaussian construct could allow deriving confi-
dence intervals from these variances.

Warrick and Myers (1987) calculated their "error vari-
ances" corresponding to Eq. [4] above [in Warrick and Myers
(1987) the unnumbered equation following their Eq. [7]] for
five common variogram models. In the light of the preceding
extracts it is apparent that the relative error variances pro-
duced by Warrick and Myers (1987) are in fact values of a
data configuration index. This data configuration index can
tell us nothing about the local variation or the number of
samples required to achieve a given level of accuracy. As a
result, the planning of sampling strategy based on the esti-
mation variance or the kriging variance of geostatistics will
be of little use to field scientists trying to cope with the

difficulties of soil heterogeneity. Moreover, although not
stated by Warrick and Myers, their standardized tables re-
quire a priori knowledge of the integral length scale and
variance of the process under study before they can be used.
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Reply to "Comments on Calculations of Error Vari-
ances with Standardized Variograms"

Dr. Sully is correct in noting that the kriging variance is
not data dependent; this has been well known for more than
a decade. The estimation variance, i.e. the variance of the
error of estimation of Z(x), is the objective function used to
determine the weights in the kriging estimator. It is appro-
priate to choose a sample location pattern that minimizes
the optimized value of the estimation variance. We did not
translate this into a confidence interval.

Obviously the results given in our note require prior
knowledge of the variogram. We believe this was clearly
stated. Although not a specific objective, the effects resulting
from an incorrect variogram is a pertinent question and one
that has been considered by several authors.
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