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APPENDIX C

Kriging
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Computerized mapping systems, in general, require that a horizontal "grid" be generated as
a means of producing contours from randomly-spaced data (e.g., drill holes or wells). The
grid is comprised of an array of values which are calculated for regularly-spaced locations
to define a surface which is consistent with data observed at random locations. Once the
grid values are generated, a variety of commercial software may be used to produce a

contour map that represents this surface.

Kriging is a geostatistical method for generating a grid using observations from drill holes
or wells. Each grid intersection is called a "block” in geostatistics, meaning that every grid

intersection coincides with a block center.

Non-Geostatistical methods for gridding drill hole data typically compute each block value
as a weighted average of nearby drill hole values. It is common for the weights to be
inversely related to the separation distance between the block center and the drill hole (or
inverse distance squared, cubed, etc.). The kriging method computes a linear weighted
average of nearby drill hole values, to produce an estimate for a block. In this respect,
kriging is similar to many of the non-geostatistical methods. The advantage of using kriging
is in the way that the weights are assigned to observed values. Instead of assigning weights
in a purely arbitrary manner (e.g., inverse distance squared), kriging utilizes information
about the observed data, obtained from a variogram, to assign weights in such a way that

the estimation error is minimized (i.e., the smallest confidence limits are obtained). The

C-2
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variogram is a geostatistical tool which is used to obtain kriging input parameters that are
customized for each individual data set, according to the statistical characteristics of the
data. The parameters obtained from the variogram describe the relative importance of
nearby observations as a function of separation distance. For highly-variable datasets, only
the observed values closest to a block are important for estimating the block value. Distant
observations are of no importance. For well-behaved datasets, distant observations have

some importance, and can be used to produce more accurate estimates for block values.

The weighing method employed in kriging avoids two of the most common problems with

non-geostatistical methods:

1. the tendency to extrapolate unrealistic trends into areas of sparse data and,
2. the tendency to over-emphasize the significance of extreme data values (either

high or low).

Predicted stratigraphic elevations may be verified by referring to the observed elevations at
the drill holes. Between drill holes, and especially around the perimeter of the drilled area,
elevations produced by kriging tend to look realistic, and are normally confined within the
range of observed elevations. Confidence contours produced by kriging can be qualitatively
verified by referring to the well locations, i.e., areas of higher data density have smaller

confidence limits, and vice-versa.

HYDROLOGISTS - GEOLOGISTS - ENGINEERS



