Spatial Trend Surface Analysis
Prepared by Tse-Chuan Yang

Definition: The concept of spatial trend surface analysis may be explained in terms of a sample of data observed in
either a random or regular spatial pattern. The location of each point could be defined by a unique coordinate system,
(X, y). The variable of interest, z, is measured in every location. Thus, the sample consists of (X, y, z) that can be
analyzed.

It is also possible the points are summary measures of the variable in a well-defined area immediately surrounding the
(x, y) position. One can thus draw a three-dimensional solid with the height of the solid representing the value of the
summary measure of variable z within the area.

Also, it is reasonable to suspect the outcome of z would be influenced by the adjacent areas. Thus, the solid height
could blend into the surrounding ones so that the entire surface is relatively smooth. Summarizing the surface of the
diagram is the goal of any spatial trend surface analysis.

Application:

Spatial trend surface analysis is used widely. The figure below shows Bouguer gravity data from northwest Kansas. It
is obvious that there is a strong west-to-east trend.

Bouguer gravily, northwest Kansas Bouguer gravity, first-order residual, northwest Kansas
AZimuth -35" (0" iz South), elevation 35" AzZimuth -35° (0 is South), elevation 35°
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Data source: Kansas Geological Survey. http://www.kgs.ku.edu/Tis/surf3/s3trend2.html
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