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Spatial Analysis of Raster Data
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What is Spatial Analysis?

~Spatial Query:
òWhere is ééé?ó

~Spatial Analysis (e.g. suitability analysis):
òWhere is the best place foré?ó
òWhat is the least costly path betweené?ó

~òé a set of methods with results that change when the 
location of objects being analysed changesó 
ðthe spatial aspect of this form of analysis sets it apart



M. Helper   
10-27-09 GEO327G/386G, UT Austin 3

Why Raster?

~Conceptually simple, easy to implement

~Well -suited for surface - and field -related 
phenomena (e.g. elevation, gravity, rainfall, etc.) and 
for discrete features

~Wide availability of data -sets; all remotely sensed 
data of this sort

~De facto standard approach ðoldest, most widely 
implemented, mature, widest suite of tools and 
software

~Best suited for òWhereó rather than òWható 
questions
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~ Converted vector files, e.g. shapefiles, coverages ðTools 
available

~ Created from interpolations of point values ðTools available

~ Directly from raster sources; remotely sensed data, DEMs, 
meteorological measurements, etc.

Where do rasters come from?
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What gets stored?

~Cell values may be:
} Nominal ðintegers are attribute codes (tags) 

} Ordinal ðintegers are ranks

} Interval ðDifference between values makes 
sense, e.g. a 10o difference in temperature or slope 
or longitude donõt depend on values being 
subtracted

} Ratio ðRatio of values makes sense, e.g. 300 m 
elevation is twice as high as 150 m; magnitude of 
ratio has some physical meaning.
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What gets stored?

~Cell values may be:
} Nominal ðintegers are attribute codes 

(tags).  Though numbers, they are 
dimensionless and without scale.

}Numbers as qualitative descriptors. 

Mathematical operations on cell values 
are not meaningful as a measure of 
scalar magnitudes.
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Nominal Raster ðe.g. Geologic Map

~Each raster cells 
contains a value of 1 
to 18:

~1 = water
4 = Huckleberry R. Tuffs
12= Plio.-Pleist. Rhyolite
etc.
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What gets stored?

~Cell values may be:
} Ordinal ðintegers are ranks
| e.g. 1=excellent, 2=good, 3=poor; 

1=low, 2=medium, 3=high

| Ranking scheme used for hazard rating, 
density measures, etc.

| Mathematical & most statistical operations 
meaningless; Median might be useful measure of 
central value
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Ordinal Raster ðe.g. Erosion Ranking

~Each raster cells 
contains a value of 
1-12

~Yellow = 12 = Most 
Erosive

~Blue = 1 = Least 
Erosive
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What gets stored?

~Cell values may be:
} Interval ðdata are organized along a 

continuum with a non -zero starting point; 
intervals between values have meaning but 
values are not on an absolute scale.  
Multiplication/division does not make 
sense, addition and subtraction may.
| e.g. Temperature in Fahrenheit
ÅZero value is arbitrary
Å80oF not twice as hot as 40oF
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Interval Raster ðe.g. mean annual 
Temperature

~Each raster cells 
contains a value of 
50-68

~Yellow = 68oF 

~Blue = 50oF
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What gets stored?

~ Cell values may be:
} Ratio ðdata are organized along a 

continuum and numbers do have an 
absolute  meaning
| e.g. lengths, volumes, heights, etc.

Multiplication/Division, Subtraction/Addition 
make sense for arriving at meaningful new 
cell values.
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Ratio Raster ðe.g. Elevation above MSL

~Each raster cells 
contains a value of 
1544-3578 (meters)

~White = 3578 m 

~Pale Blue = 1544 m


