
Module 1 
Objectives and Tasks

• Enable the Spatial Analyst, SRITB Extension
• Add Spatial Analyst Toolbar to the View
• Merge DEMs
• Project DEM Data
• Clip a DEM to a Defined Area
• Calculate Elevation Values by Map Unit



Enable Spatial Analyst & SRITB Extension

Open an ArcMap session

Click on “Tools” → “Extensions”



Enable Spatial Analyst Extension & SRITB, cont.

From the popup menu, place a check 
next to “Spatial Analyst Extension”
and “SRITB”.



Add Spatial Analyst Toolbar to the View

Click on “View” → “Toolbars”
and select “Spatial Analyst”

Place the Spatial Analyst 
Toolbar to desired location



Environment Settings

Environment Settings control Spatial Analyst processes 
within the ArcToolbox window.

– The “Current Workspace” setting directs ArcGIS where to look 
for input data and where to store output data

– The “Scratch Workspace” setting directs ArcGIS where to store 
temporary data

– The “Output Extent” setting controls the overall size of the 
study area

– The “Mask” setting controls which cells within an Output Exent
will be considered (clipping function)

– The “Cell Size” setting controls resolution (the smaller the cell 
size, the finer the resolution)



Merge DEMs

Click on the ArcToolbox icon



Merge DEMs, cont.

In the ArcToolbox window, click on
“MT Soils -- Spatial Analyst Tools AG92 ver 5.6”
→ “Merge Rasters” → “Mosaic To New Raster”



In the “Mosaic to New Raster”
dialog box:

• Accept the other default settings

• Load the rasters that will be 
merged by clicking on the folder 
icon and navigating to their 
location.

• Enter the location where the new 
file will be stored.  For example, 
“C:\WorkSpace\spatial”.

• Name the raster (no extension 
is required).

• Set the Pixel type to 
“32_BIT_FLOAT”

• Set the Mosaic Method to 
“MEAN”

Merge DEMs, cont.

• Click “OK”



Project DEM Data

Although ArcMap has the capability to project on the fly, it occasionally projects 
layers inaccurately (this is a known “bug” with ver. 9).  Because of this flaw, it 
is critical that DEMs are projected prior to conducting any spatial analysis.



From the MT Soils -- Spatial Analyst Tools AG92 ver 5.6
Toolbox, click on “Projections” → “Project”

Project DEM Data, cont.



In the following example, a DEM, 
with a projection of 
Nad_27_UTM_Zone_11, will be 
projected to Nad_83_UTM_Zone_11
Navigate to and select the raster 
that will be projected.

Click on the icon next to the Output 
coordinate system.

Project DEM Data, cont.

Name and set the path to where the 
Output raster will be stored.

Under Geographic 
Transformation, select 
“NAD_1983_UTM_Zone_11N”

For Resampling technique select 
“CUBIC”, and click “OK”

Click on “Select” → “Projected 
Coordinate Systems” → “UTM” →
“Nad 83” → “NAD 1983 UTM Zone 
11N.prj”



Clip a DEM to a Defined Area

In this following exercise, the Extract by Mask Tool will be used to clip a 
DEM (dem_nad83) to a shapefile (clip_area).  



Clip a DEM to a Defined Area, cont.

From the MT Soils -- Spatial Analyst Tools 
AG92 ver 5.6 toolbox, click on “Extraction” →
“Extract by Mask”



In the Extract by Mask
dialog box

Clip a DEM to a Defined Area, cont.

• Select the DEM or raster

• Under Input raster or 
feature mask data , select 
the raster, feature class or 
shapefile that will be used to 
clip the DEM”

• Name the Output raster
(ex. “dem_clip”)

• Click “OK”



Calculate Elevation Values by Map Unit
The Spatial Analyst Toolbar → Zonal Statistics option can create a table with 
elevation values for each map unit. The output table includes Min, Max, Mean, and 
Standard Deviation.

In this exercise, an elevation raster (“dem_clip”) is used with a soil polygon layer 
(“soil_clip”) to produce a map unit elevation table.  

Click on the Spatial Analyst Toolbar and select 
Zonal Statistics…



Calculate Elevation Values by Map Unit, cont.

In the Zonal Statistics dialog box

Select a soil polygon layer 
(“soil_clip”) in the Zone dataset field.
For Zone field, select “MUSYM”.
For Value raster, select a DEM 
(“dem_clip”).
Uncheck Chart statistics.
Name and save the file 
(“mapunit_elev.dbf”) in the Output 
table field.
Accept all other default values and 
click OK to complete the process.



The resulting table has several columns with statistical information about 
individual map units such as MIN, MAX, RANGE, MEAN and STANDARD 
DEVIATION. 

Calculate Elevation Values by Map Unit, cont.


