
 

INTEROFFICE MEMORANDUM 

TO: MARK ACREMAN, PUBLIC WORKS DIRECTOR 

FROM: STEVE HENDERSON, PUBLIC WORKS ENGINEER 

SUBJECT: USING KRIGING TO CREATE INTERPOLATED SURFACES 

DATE: FEBRUARY 14, 2007 

CC: DIANE BROWN, INFORMATION SYSTEMS DIRECTOR 

BACKGROUND 

As you requested, I am reporting on an analytical mapping technique that I have encountered in my 
GIS studies that may be useful for an analysis the City may need.  This particular technique is a 
method of creating estimated spatially continuous fields from randomly scattered point data sources.    

This technique is a statistical interpolation method known as “kriging”.  Kriging is a statistical 
process similar to an Inverse Distance Weighted interpolation in that it interpolates values of 
unknown locations based on a weighted distance factor.  However, instead of the weight and 
distance values being assigned based solely on the judgment of the analyst, it uses statistical analysis, 
“letting the sample data speak for themselves in the best way possible to inform the choice of 
function, weights, and neighborhood.” ( 1 )  It was developed in the 1960’s by George Matheron of 
France from methods first used in the South African mining industry by David Krige and is 
commonly known as geostatistics.   

The interpolation technique involves three basic steps.  First, the spatial distribution is summarized in 
a semivariogram, which, in essence, charts the variance of the points against their distance from each 
other.  The semivariogram plot helps define three values, the nugget, range, and sill that describe the 
data.  The nugget is the background stochastic, or random, variation in the data.  The range is the 
range of distances in which the values vary by a mathematical function with distance, and the sill is 
the location there is no noticeable spatial structure to the variation with distance.  (Please refer to the 
O’Sullivan and Unwin book referenced below for a detailed explanation of the mathematics 
involved).  In the second step, a mathematical function estimating this model is developed.  Finally, 
the resulting interpolation weights are determined from this function and used to create a spatially 
continuous field or surface. 

This analytical technique is one of the functions already built into ESRI’s ArcGIS extension, Spatial 
Analyst. 

 

USES 

Kriging is commonly used to create interpolated surfaces over areas where irregular points of 
measured values have been taken.  A common example would be estimating rainfall amounts 
between rain gauge locations or temperatures between thermometer locations.  There are several 
types of data that we have of this kind that could be analyzed using kriging.  We have maximum 



flood elevations from several hurricanes events at randomly scattered locations.   We also have a 
limited number of groundwater depth measurements at various locations within the city and planning 
jurisdiction.  Kriging could be used to create estimated surfaces for both of these examples across 
our jurisdiction to use for planning purposes.  It is also possible that we could use this technique for 
estimating groundwater contaminant levels or many other types of scattered measurement values that 
we may encounter.   

 

RECOMMENDATION 

Given the examples above, it is likely that one or more City departments will need to use kriging for 
some kind of analysis in the near future.  Recommend purchasing at least one seat of ESRI’s Spatial 
Analyst Extension for ArcGIS for the Information Systems Division.  
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