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• provides a number of interpolation techniques 
that use sample points to produce surfaces of 
the phenomena of interest

• Two main types of techniques: 
– Deterministic
– geostatistical



• Deterministic techniques are based on parameters that control either the 
extent of similarity (IDW) of the values or the degree of smoothing (radial 
basis) in the surface. These techniques do not use a model of spatial 
processes

• Geostatistics assume that at least some of the spatial variation of the natural 
phenomomena can be modeled by random processes with spatial 
autocorrelation

– Describe and model spatial patterns (variography)
– Predict values at unmeasured locations (kriging)
– Assess the uncertainty associated with a predicted value at the unmeasured 

locations (kriging)















Exploring the DataExploring the Data
••The following maps were with default valuesThe following maps were with default values
••Before using the interpolation techniques you should explore Before using the interpolation techniques you should explore 
your data with the ESDA tool setyour data with the ESDA tool set
••This will allow you to select the appropriate parameters for This will allow you to select the appropriate parameters for 
the interpolation modelthe interpolation model
••Normal distribution is assumed when using the defaultsNormal distribution is assumed when using the defaults

••Some of the available tools are:Some of the available tools are:
–Histogram
–QQPlot
–Trend Analysis
–Voronoi Map
–Semivariogram/Covariance Cloud



HistogramsHistograms

• Interpolation methods that are used to generate a surface 
give the best results if the data is normally distributed (bell 
shape curve)

• If the data is skewed you may choose to transform the data 
to make it normal

• Important to understand the distribution of the data before 
creating a surface

• The histogram tool plots frequency for the attributes in the 
dataset enabling you to examine the univariate distribution 
of the dataset for each attribute



• The distribution of the attribute is depicted by a histogram with the 
range of values separated into classes

• The relative proportion of data within each class is represented by the 
height of each bar.

• Important features of the distribution are its central value, its spread, 
and its symmetry.

• If the mean and median are approximately the same value, you have 
one piece of evidence that the data may be normally distributed.

• Histogram is unimodial (one hump) and fairly symmetric and appears 
to be close to a normal distribution.





QQ PlotsQQ Plots

• Compare the distribution of the data to a 
standard normal distribution, providing yet 
another measure of the normality of the data.

• The closer the points are to a straight line, the 
closer the distribution is to being normally 
distributed.



• A general QQPlot is a graph on which the quantiles from 
two distributions are plotted verses each other

• For two identical distributions, the QQPlot should be a 
straight line.

• If the data does not exhibit a normal distribution (same 
with histogram) it may be necessary to transform the data 
to make it conform to a normal distribution before using 
interpolation techniques





• Identifying global trends in your data 
with the trend analysis tool

• Trend analysis tool provides a 3D 
perspective of the data





• If a trend exists in the data, it is the non random 
component of a surface that can be represented by 
some mathematical formula.

• If the trend surface does not adequately portray your 
surface for your particular need, you may want to 
remove and continue with your analysis, modelling the 
residuals, which is what remains after the trend is 
removed.

• The trend analysis tool enables you to identify the 
presence/absence of trends in the input data set.



• A vertical stick in the trend analysis plot represents the 
location and value of each point

• The points are projected onto the perpendicular planes, 
an east-west and a north-south plane.

• A best fit line (polynomial) is drawn through the 
projected points, which model trends in specific 
directions

• If the line were flat, this would indicate that there would 
be no trend







• Allows you to examine the spatial autocorrelation 
(assumed that things are close to one another are 
more alike) between the measured sample points

• A semivariogram value, which is the difference 
squared between the values of each pair of locations, 
is plotted on the y axis relative to the distance 
separating each pair on the x axis

• Each red dot represents a pair of locations



Normal DistributionNormal Distribution

• Mean and median are similar
• Skewness should be near zero
• Kurtosis should be near 3

• If data is lightly skewed you may chose to 
transform it to see if you can make it 
normal









Average 5GDDAverage 5GDD



Average 10GDDAverage 10GDD



Lowest TemperatureLowest Temperature



Average 5GDDAverage 5GDD



Average 10GDDAverage 10GDD



ReferencesReferences

• www.esri.com
• ArcGIS 9 – Using Geostatistical Analyst

http://www.esri.com/
http://www.esri.com/
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