
• GIS empowers the user to perform spatial searches across any or 
all data within a project 

• A “query” is “a request to select features or records from a 
database or feature” 

• Very easy “question-driven” dialog boxes allow user to string 
together multiple queries 

• Queries are most easily performed using a dialog box in ArcMap 

Introduction to  
Spatial Analysis 
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Suppose in the example below that the user wants to find all units that are labeled  
“plains material”. The user will need to query the data as follows. 
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Select the layer and field that 
the query will be based on 

 

“Get Unique Values” will give 
all values in that field 

 

Build the query and click “OK” 

Selecting by feature 
attributes 
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Selecting by 
feature location 
 Features can be 

selected based on 
relationships with 
other features 
 Examine the “Select 

by Location” window 
for specifics 
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“Attribute” and “Location” selection tools and summary 
tools can be used in series for robust data mining 
  

Crater Count example: “Suppose a user wants to know the 
total number and summary statistics of craters that have 
rim diameters between 5 and 16 that reside on Amazonian 
age geologic units” 
• Select by attribute from crater database those craters that 

have diameters between 5 and 16. 
• Select by attribute from geologic map those units that are 

Amazonian in age (crater selection will be preserved). 
• Select by location the selected craters that intersect the 

selected geologic units. 
• Summarize crater diameter field. 

 

Multiple Query for Analysis 
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Mars crater count example 

Crater database 
Global geologic map 



Select layer to query 
Set selection type 

Select field 

Set parameters 

Select “OK” to run 
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Right-click target layer and select “Open  
Attribute Table” to verify selection. 

Note that selected features are highlighted blue 

Attribute table showing selected features 



Do same for geologic unit features… 

Selected craters 

Selected units 



Select from selected features 



 Note that the pattern of selected 
features makes sense for the requested query.  
Good error check. Good for figure, etc. 

Right-click target features (craters) and “Show Attribute Table” 

Right-click on target field (diameter)  
and click “Statistics” 



 Statistics only computed for selected features. 

Summary: There 26,652 impact between 5 and 16 km rim diameter.  Of those, 
2291 occur on Amazonian geologic units.  These average 8.3 km in diameter 
and have a standard deviation of 2.9 km. 
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Hand-on exercise 9. Open CraterStats_ArcMap10.mxd in Exercise 9 folder. 
We will run the through the previous example one more time. 

Hands-on 09 



A powerful tool to calculate statistics of a zone 
dataset (e.g., geologic units) based on values from a 
raster dataset (e.g., elevation) 

Spatial Analyst 
• Cell statistics 
• Neighborhood statistics 
• Zonal statistics – covered here 

Operates out of Spatial Analyst   Moved to toolbox 
• Right click empty space on tool bar and select “Spatial Analyst” 

Calculating Spatial Statistics 
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“A function that calculates a statistic for each cell of an 
output raster that is based on the values of each cell in 
the same location of multiple input rasters.”     - paraphrased 
from ESRI’s online GIS dictionary 

For example, the user could find the range and 
maximum value of albedo from multiple overlapping 
images acquired in different seasons 

 

Cell Statistics 

“Spatial Analyst tools such as cell statistics provide critical analytical 
components for the interpretation of raster and vector data. Statistics can 
help improve the quality of geologic maps.”  
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 1. Add and/or Remove the raster layers that are required for the 
statistics 

 2. Set the statistic that is required (can be minimum, maximum, range, 
sum, mean, std dev, variety, majority, minority, median) 

 3. Type in the output raster name, either as a temporary file (default -  
will be erased the next time the project is closed) or as a TIFF, IMG, or 
Arc GRID. 
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routine 
moved to toolbox 



A function that calculates a statistic on a raster using a user-
specified “neighborhood”, which implies an extent from individual 
cells.  The extent can be a annulus, circle, rectangle, or wedge. 
The user specifies statistics type, neighborhood extent (e.g., circle 
with a radius of 4 km), and out output cell size (default-input cell 
size) 
For example, the user could find the range and maximum value of 
albedo from multiple overlapping images acquired in different 
seasons 
 

Neighborhood Statistics 

“Using Neighborhood Statistics, a user could create a range of filter types.  
For example, a median high pass filter can be produced by using a median 
neighborhood statistic and then subtracting the raster value.” 
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 1. Determine the input dataset and field that will be the basis of the stats 
 2. Set the statistic (minimum, maximum, range, sum, mean, std dev, 

variety, majority, minority, median) and the neighborhood (annulus, 
circle, rectangle, wedge) 

 3. Set the neighborhood size 
 Set the output cell size, raster name, and location 
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A function that summarizes values in a raster within the 
zones of another layer 
The user specifies the “zone dataset” (e.g., geologic 
units) the value raster dataset (e.g., slope) 
Output is a Table that summarizes zone statistics 
For example, the user could find the range and mean 
value of slope for geologic units 
 

Zonal Statistics 

“The Zonal Statistics function allows the user to produce a simplified graph of 
the statistics.  Note the check box in the dialog box.” 
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 1. Set the Zone dataset (the feature that contains the region upon 
which statistics need to be created) 

 2. Set the Value raster (the raster dataset that will be the base of the 
statistics) 

 3. Set the statistic that is required (can be minimum, maximum, range, 
sum, mean, std dev, variety, majority, minority, median) 
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