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Quick Guide and Tutorial Overview 

The ArcGIS Pro Spatial Analyst extension provides a broad range of powerful spatial modeling and 
analysis capabilities. You can create, query, map, and analyze cell-based raster data; perform integrated 
raster/vector analysis; derive new information from existing data; query information across multiple data 
layers; and fully integrate cell-based raster data with traditional vector data sources.  

An overview of the ArcGIS Spatial Analyst and its capabilities can be found here. 

By the end of this tutorial, you’ll be able to:   

1. Set up and create a project in ArcGIS Pro, 

2. Instructions on how to keep your project and data organized, 

3. Access the Spatial Analyst Toolbox, 

4. Add external data to your geodatabase, 

5. Create a contour feature class from a raster or through the editing tools, 

6.  Clip an area of interest, 

7. Create a raster surface from a contour feature class for analysis, 

8.  Perform Slope and Hillshade analysis from a raster. 

 
GIS Terms and Definitions  

For a comprehensive list of GIS terms and definitions, please refer to this GIS dictionary hosted by Esri: 
GIS Dictionary (esri.com) 
 
Project setup 
 
Verify: ArcGIS Pro Software Version and Spatial Analyst Extension License 

It is important to have the latest update for the ArcGIS Pro Software since many small steps change from 
update to update. The most current version to-date (6/26/2024) is 3.3.0. To check what version you have, 
follow these steps: 
 

1. Open ArcGIS Pro   

https://www.esri.com/en-us/arcgis/products/arcgis-spatial-analyst/overview
https://support.esri.com/en-us/gis-dictionary
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2.   On the initial screen, on the top left menu, click Settings (1, above) and then About (2, below) 
if it is not already selected.   

 

3. To the right of the menu, you should see the version that you have installed (3, above) and if you 
need to install any new updates (4, above).  
 
 To check your Spatial Analyst Extension License, follow these steps: 
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4.  On the same screen, click on Licensing (2, see below) on the left side of the screen.  
 

5. Scroll down to the ArcGIS Pro Extensions list until you find Spatial Analyst. If you’re licensed, 
you’ll see the name in the list and when the license expires. If you have Spatial Analyst, there’s 
nothing more you need to do. If not, contact your OSMRE AGOL admin to activate the extension. 

 
Create a Project in ArcGIS Pro 

1. If your ArcGIS Pro is not already open, double click on the ArcGIS Pro icon   to open the 
application. If your ArcGIS Pro is already open from the previous step, click on the white arrow 
located at the top left to get you back to the main screen.  

2. There are two ways to start a project: 
 
Start a new project:  

a. You can choose from any of the options across the top to begin a new project. For a simple 
map, choose Map. This will start your project with a map already loaded.  
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b. When you choose Map, a New Project window will appear with a default name and location 
(shown below): 

 

c. If you prefer to save your project in a different location and/or with a unique name, rename 
your project, and save it in a place that is convenient for you. Leave the Create a folder for 
this project checked. This option will put all your files for this project into one folder and 
will keep it organized for you.  
 
NOTE: The name you choose for your project is applied to the project file and can't be 
changed after the project is created. If you keep your project name as MyProject9, as shown 
above, it will be created with the default settings keeping the name of your geodatabase as 
MyProject9.  
 
It's important to stay organized when setting up a project. See the Keeping Your ArcGIS 
Pro Project Organized section below for some tips. This will ensure you’ll be able to easily 
find your documents later. This becomes extremely helpful and important for larger projects. 

d. When all the names and options are as you like them, Click OK to create your project. Your 
map will open, and you are ready to begin. 

Open an existing project: There are several different options if you wish to open a recent 
project. 

a. You can search for projects using the Recent Projects search box. This can be found directly 
below the New Project area.  
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b. You can open a recent project from the list of Recent Projects shown below the New 
Project area and the search box. Just find the one you want to work on, click on it, and it will 
open.  

c. If you don’t see the project you want, you can browse to the project file by clicking on the 
Open another project option. You can find this to the right of the Recent Projects list, next 
to the yellow folder.  

d. You can also use an existing template if you have one set up. This option can be found on the 
very right of your screen. 

 
 
 

Change Settings for a Project  

To set up or change the settings for a project, check out this link.  

 
Keeping Your ArcGIS Pro Project Organized 

It’s important to keep your project organized from the beginning even if the project is small and involves 
only a small number of features classes and analyses. The better you plan, the easier it’ll be to find your 
data later.  

https://pro.arcgis.com/en/pro-app/latest/help/projects/change-a-project-s-settings.htm
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When starting a project, it’s important to understand its scope to better plan and organize as you go. A 
project might include: 

•  Multiple mine maps from multiple seams,  

• Various feature classes connected to each seam, 

• A large project with an undetermined time frame or deadline, 

• Working with more than one other person, some who might not be GIS experts. 

All these components can lead to a very unruly pile if you don’t stay organized. Here are some tips to 
keep everything under control: 

1. Deleting feature classes and/or raster datasets from your Contents Pane. If you are using 
shapefiles, feature classes, and/or raster dataset/s and performing analyses on them, many times 
you won’t need the original file/s as you get deeper into the project. If that’s the case, these files 
can simply be removed from your Contents Pane.  
 
This will NOT delete them, merely get them out of the way. You’ll still have access to them if 
you wish to add them back to your project later.  
 
In the Contents Pane, right click on the feature layer you wish to remove and choose Remove 
from the menu.  

https://support.esri.com/en-us/gis-dictionary/search?q=feature+class
https://support.esri.com/en-us/gis-dictionary/search?q=raster
https://support.esri.com/en-us/gis-dictionary/search?q=raster+dataset
https://support.esri.com/en-us/gis-dictionary/search?q=shapefile
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2. Creating Group Layers. You might be working with a lot of feature classes, but you want to 
keep them within the project so you can use them later in the process. For example, if you’re 
performing analyses and you want to compare the different steps or end products, the best 
organizational path is to create Group Layers.  
 
To do this, right click on Map in the Contents Pane and select New Group Layer from the 
menu that pops up.  

 
A New Group Layer will be added to your Contents Pane.  

https://support.esri.com/en-us/gis-dictionary/group-layer


ArcGIS Pro Spatial Analyst Extension (Contour, Topo to Raster, Slope, Hillshade)  

10 
 

 
Rename it to something that makes sense to you and the project you’re working on.  

3. The next step is to drag the appropriate files into that group layer. Highlight the layers and feature 
classes you want and drag them into the Group Layer, like dragging files into a folder. The 
software will place all the layers into the group. What’s nice about the Group Layers is, you can 
expand the group or close it to help keep your project less cluttered (see below).  

4. Giving your data unique and descriptive names. As you’re creating feature classes, organizing 
them, and performing analyses, it’s important to remember to give them unique and descriptive 
names. This will help you remember what the feature classes are, and how they’re different from 
other similarly named feature classes.  
 
For example, suppose you have a contour feature class named Contour_10. This indicates that the 
contours are in 10-foot intervals. If you want to clip that feature class, you might want to rename 
it to Contour_10_clip. However, if you are creating 10-foot contours from a raster, maybe you’ll 
want to name the feature class Contour_10_raster and, with a clip function, 
Contour_10_raster_clip. This way, you’ll be able to remember what type of feature class it is and 
how it was created.    
 
If the contours are attached to a certain coal seam, you might want to add that seam name to the 
feature class name. All these little steps will help keep everything organized.  
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Accessing Spatial Analyst Toolbox 

Spatial Analyst provides many geoprocessing tools to perform spatial analysis operations. In addition to 
the purely analytic tools, general categories of these tools include those that perform basic mathematical 
and logical operations, as well as raster dataset creation and processing. The tools are organized by groups 
of related functionalities into toolsets. A common way to access the Spatial Analyst tools is through the 
geoprocessing tools. This rich environment allows you to organize and run the tools necessary to 
complete your analytic tasks, and it provides a mechanism to automate, document, and share your 
workflows. 

1. After you set up your project, go to the Analysis Tab (1) then click on Tools (2) under the 
Geoprocessing group.   

2. Within the Geoprocessing Window that appears, click on the Toolboxes Tab (3, below) and 
there you will find the Spatial Analyst Tools (4, below). You will be using some of the Surface 
Tools (5, below) for this training.  

3. If you don’t want to explore the toolsets, you can search for a specific tool in the search box at the 
top of the Geoprocessing Window, right above where you found Toolboxes (3, below).  
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Creating Contours 

A contour is a line that connects points of equal surface value. Contour lines reveal the rate 
of change in values across an area for a spatially continuous phenomena. Where the lines are 
closer together, the change in values over an area is more rapid than when they’re farther 
apart. Contours are commonly used to map elevation, but they can also be used to map any 
surface with continuous values, such as barometric pressure or precipitation. By following 
the line of a particular contour, you can identify which locations have the same value. 
Contours are also a useful surface representation because they allow you to simultaneously 
visualize flat and steep areas (distance between contours) and ridges and valleys (converging 
and diverging lines). 

 
Add an Existing Contour Shapefile to your Map 

If you have a shapefile you received from someone else or downloaded from a website, you can add the 
data to your ArcGIS Pro project by following these steps: 

1. Within the Map Tab (1) at the top of your ArcGIS Pro screen, click on the Add Data (2) button 
under the Layer group. 

 

 

 

 

 

2. Within the Add Data Window that pops up, navigate to the location of your contour shapefile 
(the file will end with .shp). Click on the file and then click OK at the bottom.  

3. Your contour shapefile is now added to the map. 

 
Create a Contour Feature Class from a Raster 

You can also create a contour feature class from a raster. In this example, we’re going to create two sets 
of contour lines, one that will show 10-foot contours and one that will show 50-foot contours. You will 
create them from a one-meter resolution digital elevation model (DEM) produced through the 3D 
Elevation Program (3DEP). The DEM can be downloaded from TNM Download v2 (nationalmap.gov).  

For detailed instruction on how to use the National Map Download application please refer to this 
video: Using The National Map Download Application. 

https://support.esri.com/en-us/gis-dictionary/digital-elevation-model
https://apps.nationalmap.gov/downloader/
https://youtu.be/4kh2lqm5ryE
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To download the DEM, follow these steps: 

1) Go to TNM Download v2 (nationalmap.gov). There are several steps involved to download the 
DEM.  

2) One way is to define your Area of Interest (1) by using a variety of map tools, and then selecting 
the product you wish to download under the Map and Data sections (2). 

 
 
 
 
 
 
 
 
 

 

https://apps.nationalmap.gov/downloader/
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3) For this training, we’re going to define our Area of Interest by using the Search Box at the top 
right corner of the page (3). In the Search Box, search for Wister, OK (3), select 1 meter DEM 
under Elevation Products (3DEP) (4), and then select GeoTIFF, IMG under File Formats (5). 

 

4) When everything is selected, click on the Search Products button under Advanced Search (6) 
located at the top left corner. 
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5) You will see a list of 1-meter DEMs for Wister, OK on the left side of the screen. Add the USGS 
one meter x33y388 OK North Corridor B4 2017 (7) raster to the cart (8) for download. 

 



ArcGIS Pro Spatial Analyst Extension (Contour, Topo to Raster, Slope, Hillshade)  

17 
 

6) Click on Cart (9) at the top of the screen and, under Download, select Other Format (TIF) (10), 
and save the file to whichever folder you choose. 
 

 
 
 

7) Once you downloaded your DEM (Wister, OK for this training), you will need to add it to your 
ArcGIS Pro project. From the Map Tab (1) in ArcGIS Pro, click on Add Data (2) within the 
Layer group. In the Add Data Window, you will navigate to where you saved the DEM, 
highlight the file, and add it to the map, as you did with the shapefile in the previous section. 
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Your map should look something like this. The image on your screen may vary depending on the DEM 
you’re using.  
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8) Now it’s time to create contours from this raster. Click on Tools (1) from the Analysis Tab 
within the Geoprocessing group and, within the Geoprocessing Window Search Area (2) in the 
Geoprocessing window, type in Contour, and select the tool labeled Contour (Spatial Analyst 
Tools) (3). 

 

9) In the Contour Geoprocessing Window, complete the fields as follows for the 10-foot contour 
feature class:  

• Input raster: choose the DEM you added to your map. 

• Output Feature Class: Change the name to Contour_your interval 
number_datasource (In this case, it will be Contour_10_raster because we want 
to indicate that this output feature class contains 10-foot contours, and it was 
created from a raster). 

• Contour Interval: 10 (for 10-foot contours). 

• Base Contour: Leave as default. 

• Z Factor: Leave as default. 

https://support.esri.com/en-us/gis-dictionary/z-factor
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• Contour Type: Contour 

• Click Run, at the bottom. 
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10) Note that the 10-foot contour line feature class, named Contour_10_raster, has been added to 
your Contents Pane on the left. 
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11) Repeat the same process to create a contour line feature class with 50-foot contour intervals. 
Below, the second contour feature class has been created and added to the map.  

 

****Make sure to save your project! **** 

 
Editing in ArcGIS Pro 

Editing geographic data is the process of creating, modifying, or deleting features and related data from 
layers in a map. Each layer is connected to a data source that defines and stores the features; this is 
typically a geodatabase feature class or a feature service. By default, ArcGIS Pro starts an edit session 
automatically for the workspace of a selected layer when you create or modify data and stops the session 
when you save or discard edits. Any subsequent edits resume the edit session until the edits are saved or 
discarded.  
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NOTE: Editing tools remain enabled, and there are no buttons to start or stop an edit session. 

The Edit button is available when ArcGIS Pro is configured to enable editing tools manually within the 
Edit tab and allows ArcGIS Pro to manage workspace edit sessions.   

 
Create a Contour Feature Class Through the Editing Toolbar 

If you’re working with a mine map (or a topo map), either surface or underground, and you want to 
record the lines of elevation shown on your map/s, you can create a new feature class in your geodatabase 
and digitize those contour lines.  

NOTE: This section will require a georeferenced mine map. Follow the instructions in step 3 of Create a 
Contour Feature Class from a Raster above to add a map to your project.  

When setting up your project, ArcGIS Pro created a geodatabase where all your project data is stored.  
You’ll now go to that geodatabase to create a new feature class.  

1. In the Catalog Pane, under Databases, expand the database for your project by clicking on the 
arrow to the left of the Databases folder, as shown below. If you chose not to give your project a 
specific name, the geodatabase will be named whatever the software assigned it when you were 
setting up your project. In the example below, the Geodatabase has the default name, 
“MyProject9”.  
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This what your geodatabase will look like with a specified name and saved features classes within 
in it.  

 
 
 

2. Many times, the pane is open and docked on the right side of your ArcGIS Pro screen. If your 
Catalog Pane is not open, you can find it under the View Tab (1) within the Windows group at 
the top of your ArcGIS Pro screen. Click on Catalog Pane (2) to open the Catalog Pane. You can 
leave it floating or choose to dock it.  
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3. Right click on your database within the Catalog Pane, hover over New at the top of the 
first menu, and then click on Feature Class in the second menu. This will bring up the 
Create Feature Class window. This will take you through the steps to create a new 
feature class, in this case, your contour feature class.  

 

4. You will choose the following options within the Create Feature Class window for your 
new contour feature class. 

a. First screen:  
Insert Name and Alias- The name you pick for this contour feature class should be 
descriptive and tell you what part of the project it’s connected with. For example, if the 
contours are for a specific coal seam, add that coal seam name into the feature class 
name.  
 
In this case, we will start with the 10-foot contour feature class and name the line feature 
class Contour_10_edit. We add the descriptive “edit” at the end to differentiate it from 
the 10-foot contour lines we created above with the raster, Contour_10_raster. 
 
Feature class type- line (contours will always be lines). 
 
Leave everything else as the default values and click Next.  

b. Second screen: 
Field Name-Add the attributes you wish to collect under the “Field Name” column as 

https://support.esri.com/en-us/gis-dictionary/search?q=attribute
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you create this feature class (see below). This could include elevation, seam name, 
geologic information, flooded/not flooded, etc. These attributes will vary from one 
feature class to the next and from one project to the next. You can always add additional 
attribute fields after the feature class is created.   
 
Data Type- Not all feature classes are collected and recorded in the same way. Some 
data is collected numerically (e.g., elevation or temperature) while other data is collected 
as text (e.g., notes or property names).  
 
To change the data type, click in the section under “Data Type” and choose the 
appropriate category for your data from the drop-down list.  

 
For more information about the different data types and the best one to choose, check out 
this link. Overview of the different field data types.  
 
When done inputting the attributes you wish to record, click Next. 

c. Third screen: 
Spatial Reference-Set the spatial reference for the feature class. The coordinate system 
you choose will vary based on the location of your data and the type of data you’re 
dealing with, for example local vs national.  
 
Click Next.  

d. Remaining screens:  

https://pro.arcgis.com/en/pro-app/latest/help/data/geodatabases/overview/arcgis-field-data-types.htm
https://support.esri.com/en-us/gis-dictionary/search?q=spatial+reference
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Leave everything else as the default and then click Finish on the last screen.  
 

Your feature class is added to the Contents Pane. You’re now ready to start creating your 
contours and adding features to your new feature class.  
 

****Make sure to save your project! **** 

 

5. Click on the Edit Tab (1) on the top ribbon and click on Create (2) in the Features group, as 
shown below. A Create Feature Window will show up and there you’ll see all the layers that 
you can edit. The shapefile or feature class you want to edit will need to be turned on (checked) in 
the Contents Pane.  
 

***NOTE: The editing screen shot examples in the next few steps are from a different project so 
they’ll look different from the previous images used above and what you might see on your 
screen. You’ll notice all the names are different, but the process is the same no matter what files 
you’re working with.  

6. Click on the feature class you want to edit. A dropdown menu of icons 
will appear (see image to the right) and, to start editing, click on the 
first icon in the row, the one that looks like a diagonal line.  
 
Your cursor will turn into a crosshair indicating you are ready to edit. 
The crosshair will appear no matter what vector data type you are 
editing, point, line, or polygon. 

7. Place your crosshair where you want to start drawing your feature and 
click to create the first vertex. Then move to the next spot along the line 
and click to create the next vertex (Image 1). Keep moving along the 
feature and creating vertexes and drawing the line (Image 2). When you 
reach the end of the line/contour, double click to complete the feature 
(Image 3).  

https://support.esri.com/en-us/gis-dictionary/search?q=vector+data
https://support.esri.com/en-us/gis-dictionary/search?q=polygon
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Image 3: Completed contour line. 

 
 

8. You’ll now add attributes to this new contour segment you created. Go to the Edit Tab (1) at the 
top ribbon and click on Attributes (2) from the Selection group. 
 
An Attribute Window will appear (below, right). In the bottom section, input whatever attributes 
you want to track or record for this feature. In this example, we’re only collecting elevation 
values. 
 

Image 1: Start editing a line feature class.                       Image 2: Continue creating the line feature class. 
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9. Once all the information is recorded, remember to save your edits. To do this, go to the Edit Tab 
(1) at the top ribbon and click on the Save Button (2) within the Manage Edits group. If there 
are edits to save, it will look like the image below. If there’re no new edits to save, that Save 
Button (1) will be grayed out.   

 

10. Now you’re ready to create the next contour line. Find the next contour and follow the same 
process until all the contours are digitized. 

**REMEMBER to save your edits and your project often! 

 
 
Create a New Polygon Feature Class  

Sometimes you need to create a polygon feature class or denote an area of interest for further analysis. 
You will do this by first creating a polygon feature class. This process follows steps 1-3 above in the 
Create a Contour Feature Class Through The Editing Toolbar section above. The only differences 
will be the feature class name and the feature class type.   

In step 3a, the first screen should look like the image below (in this case, we are creating an Area of 
Interest for further analysis): 
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After creating your Area of Interest feature class, you can see that it’s added to your map in the Contents 
Pane, but no features appear on the map. Just like the contour lines, you’ll need to create them or digitize 
them.  

To do this, follow steps 4-7 in the Create a Contour Feature Class Through the Editing Toolbar 
section above. Keep in mind that you’ll be creating a polygon, not a line, as the instructions above 
discuss. The one difference is, in step 5 above, when you click on Area of Interest within the Create 
Features Window, the icons that appear below the feature class will look a bit different (shown below). 
To start editing, you will still click on the first icon in the row, only this one will look like a polygon and 
not a line.   
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When your polygon is complete, your map should look like this.  

What if my polygon looks different? See NOTE below image.  

 

NOTES:  

Don’t worry if your polygon looks different than the image above. For this tutorial, this is the area of 
interest we chose, and it will differ from project to project.  

The color and shape of your feature classes may be different than shown here. To change their 
appearance, right click on the feature in the Contents Pane, select Symbology and from Symbology 
Window you can make any changes you want. 

****Make sure to save your project! **** 

 

https://support.esri.com/en-us/gis-dictionary/search?q=symbology
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Clip an Area of Interest 

Now that you created your Area of Interest polygon, you will use the Clip function to separate your area 
of interest from the rest of the data. This analysis will help get rid of the noise, the data that might 
influence or skew the results.  

Follow these steps to clip your area of interest: 

1. Navigate to the Analysis Tab (1), click on Tools (2), type Clip into the search box at the top of 
the Geoprocessing window that pops up (3), and then Select Clip (Analysis Tools) (4) from the 
list of tools.  

 
 

2. In the Clip Geoprocessing Window, for the Input Features or Dataset (below and (1) on next 
page), click the drop-down arrow and choose one of the contour feature datasets (in this example, 
we’re going to choose Contour_10_raster). These are the features that will be clipped.  
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3. For Clip Features (2), click the drop-down arrow and choose Area of Interest. This is what we’ll 

use to clip the data.  
 

4.  In Output Features or Dataset (3), name the file something that will make sense to you in the 
context of this project. In this example, we’re calling our clipped file, Contour_10_raster_Clip.  
 

5. Leave the rest as the default. Now your Clip Geoprocessing Window should look like this. Click 
Run (4) at the bottom.  

 

 

The new clipped feature class, Contour_10_raster_Clip, is added to the Contents Pane. To better 
visualize the result, turn off all the layers in the Contents Pane by unchecking them, leaving just the 
clipped contour layer Contour_10_raster_Clip on. 
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Repeat steps 1 – 4 above for the Contour_50_raster feature class.  

The Clip Geoprocessing Window for the Contour_50_raster feature class should look like this. 
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The clipped Contour_50_raster_Clip feature class in your map should look like this. The colors may be 
different, but they do not affect the data.  

 

****Make sure to save your project! **** 
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Creating a Surface (Raster) for Analysis  

Now that you’ve everything set up, you’ll move into the analysis portion of the project. When working 
with contours, many times you want to work with a surface (a raster) instead of a vector (in this case, a 
line feature class, but polygons and points are also vector data) to better visualize patterns and perform 
analyses. To create a raster surface from contour lines, we’ll use the Topo to Raster Interpolation method.  

To learn more about Topo to Raster, check out these links:  

Topo to Raster (Spatial Analyst)—ArcGIS Pro | Documentation 

Comparing interpolation methods—ArcGIS Pro | Documentation 

We’ll be running this analysis on the two clipped contour feature classes we created above: 
Contour_10_raster_clip and Contour_50_raster_clip. 

1. To run Topo to Raster, you’ll need to bring up the Geoprocessing Window. Navigate to the 
Analysis Tab (1) and click on Tools (2) within the Geoprocessing group, just as you have in 
previous steps.  

 

2. When the Geoprocessing Window appears (above, right), search for Topo to Raster in the top 
search box and click on Topo to Raster (Spatial Analyst Tools) from the tools list. 

3. In the Topo to Raster Geoprocessing Window, complete the fields as follows:  
 
Input Feature data- you will be adding both contour layers into this section one at a time.  
Feature layer: Contour_10_raster_Clip  
Field: Contour (or whatever field holds your elevation data) 
Type: Contour 
 
Click on Add Another just underneath the three fields you filled in and input the information for 
Contour_50_raster_Clip feature class.  

https://support.esri.com/en-us/gis-dictionary/search?q=surface
https://support.esri.com/en-us/gis-dictionary/search?q=vector
https://pro.arcgis.com/en/pro-app/latest/tool-reference/spatial-analyst/topo-to-raster.htm
https://pro.arcgis.com/en/pro-app/latest/tool-reference/spatial-analyst/comparing-interpolation-methods.htm
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Feature layer: Contour_50_raster_Clip  
Field: Contour (or whatever field holds your elevation data) 
Type: Contour 
 
Output Surface Raster- Choose the name for the output raster you’ll create from this process. 
For this project, name the output raster TopoToR_NoMask. (Masks will be explained below) 
 
Drainage Enforcement- this information is optional and what you fill in here depends on the 
data you are working with. Enforce is the default. 

 The drainage enforcement option can be set to attempt to remove all sinks or depressions so a 
hydrologically correct DEM can be created. If sink points have been explicitly identified in the 
input feature data, these depressions will not be filled. 

 Enforce—The algorithm will attempt to remove all sinks it encounters, whether they are real or 
spurious. This is the default. 

 Do not enforce—No sinks will be filled. 

 Enforce with sink—Points identified as sinks in Input feature data represent known topographic 
depressions and will not be altered. Any sink not identified in input feature data is considered 
spurious, and the algorithm will attempt to fill it. Having more than 8,000 spurious sinks causes 
the tool to fail. 
 
Primary type of input data – Contour. You’re working with lines of elevation, not points.  
 
Leave the rest as the default. The Topo to Raster Geoprocessing window should look like the 
image below.  
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4. Click Run 

The result will look something like below picture:  

 

If you look at the raster you created from your data (Area of Interest and contours), you’ll notice that the 
interpolation surface goes beyond the extent of the data you inputted into the Topo to Raster 
Geoprocessing Tool, as shown below. 
 

This happens because the software picks an extent, usually the orthogonal extent of the input data, and it 
interpolates the surface to that extent. You’ll see, from the raster you just created, that the elevation 

https://support.esri.com/en-us/gis-dictionary/interpolation
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information on the raster surface beyond the clipped contour lines doesn’t seem to be as precise. That’s 
because it’s not. There is no real data there, so the software is making a best guess as to the values at 
those locations. For an analysis, this is not going to be helpful. You’re going to fix this by setting a mask.  

****Make sure to save your project! **** 

 

 
Setting a Mask When Creating a Surface from Contours 

Go through steps 1-3 above. BEFORE you click Run in step 3, follow these extra steps: 

1. Click on the Environments (1) tab at the top of the Topo to Raster Geoprocessing window.  

2. In Processing Extent, click on the yellow folder drop down menu (shown below) and pick Area 
of Interest. This will set your processing extent to the Area of Interest Polygon feature class only.  
 
NOTE: If your window does not look like this, double check your ArcGIS Pro version.   

 

 
 
 

https://support.esri.com/en-us/gis-dictionary/search?q=mask
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3. Scroll down to Raster Analysis (see below) and click on the drop-down menu under Mask and 
pick Area of Interest.  
 

 

4. Before you click Run at the bottom, go back to the Parameters tab at the top, next to the 
Environments tab, and under Output surface raster, rename this raster TopoToR_Mask.  

5. Now you’re ready to click Run at the bottom.  
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The below image shows the result of the interpolated surface with a mask. 

 

The first thing you’ll notice is that the raster surface is the same shape as the Area of Interest polygon. 
The elevation information is also more detailed and nuanced.  

Take a moment to compare the two surfaces you just created and see how the mask made a difference in 
how the software interpreted the data.  

Check out how the clipped contour lines match up with the second interpolated surface and how it differs 
between the two raster datasets.  

****Make sure to save your project! **** 
 

 
Using the Slope and Hillshade Spatial Analyst Tools 
 
Slope  

The Slope tool identifies the steepness of each cell in a raster surface. The lower the slope value, the 
flatter the terrain; the higher the slope value, the steeper the terrain.  The output slope raster can be 
calculated in either degrees or percent (percent rise). The percent rise can be better understood if you 
consider it as the rise divided by the run, multiplied by 100. Consider triangle B below. When the angle is 
45 degrees, the rise is equal to the run, and the percent rise is 100 percent. As the slope angle approaches 
vertical (90 degrees), as in triangle C, the percent rise begins to approach infinity. 
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For more information about Slope, check out this link: How Slope works—ArcGIS Pro | Documentation 

The Slope tool is most frequently run on elevation datasets. Below are the steps for creating a slope raster: 

1. From the Analysis Tab (1), click on Tools (2), then search for slope (3) in the Geoprocessing 
Window. Select Slope (Spatial Analyst tools) (4) from the tools offered in the list.  

2. In the Slope Geoprocessing Window, for Input Raster, click the down arrow and choose 
TopoToR_Mask. 

3. For Output Raster, rename your output raster to whatever makes the most sense to you. The 
default is Slope_TopoTo1, but you might rename it to Slope_TopoToR_mask, since we used the 
Topo to Raster interpolation tool to create two surfaces, one with a mask and one without.  

4.  For Output Measurement, you could choose either degree or percent rise. Let’s choose degree.  

5. Leave the other options as their defaults and then Click Run. 

 

https://pro.arcgis.com/en/pro-app/latest/tool-reference/spatial-analyst/how-slope-works.htm
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Your map should look something like this image below, although the colors may be different. The darker 
areas represent steeper slopes, and the lighter areas represent flatter ground. 
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Hillshade 
 
The Hillshade tool produces a grayscale 3D representation of the terrain surface, with the sun's relative 
position considered for shading. Hillshading is a technique for visualizing terrain determined by a light 
source and the slope and aspect of the elevation surface. It is a qualitative method for visualizing 
topography and does not give absolute elevation values. If you want to give your maps depth and 
dimension, try using a hillshade effect on them. Hillshades enhance the three-dimensional appearance of 
the terrain by using patterns of light and shadow to create a 3D representation of the surface that makes it 
easier to identify landscape features. To create this effect, you can use digital elevation models (DEM), a 
type of raster that contains elevation value within each cell. 

For more information about Hillshade, check out this link from Esri: Hillshade function—ArcGIS Pro | 
Documentation 

Follow these steps to create a hillshade raster: 
 

1. From the Analysis Tab (1), click on Tools (2), then search for hillshade (3) in the Geoprocessing 
Window. Select the Hillshade (Spatial Analyst Tools) (4) from the tools offered.  
 

2. In the Hillshade Geoprocessing Window, for Input Raster, click the down arrow and choose 
TopoToR_Mask.  
 

3. For Output Raster, rename your output raster to whatever makes the most sense to you. The 
default is HillSha_Topo1, but you might rename it to Hillshade_TopoToR_mask since we used the 
Topo to Raster interpolation tool to create two surfaces, one with a mask and one without. 
 

4. NOTE: the name here is similar to the slope raster we created in the step above. The names are 
simple enough to understand the source of the data and what each raster is showing. Simple file 
names are key, especially when working with larger projects. 
 

5. For Azimuth and Altitude, leave them as their default values. 

https://pro.arcgis.com/en/pro-app/latest/help/analysis/raster-functions/hillshade-function.htm
https://pro.arcgis.com/en/pro-app/latest/help/analysis/raster-functions/hillshade-function.htm
https://support.esri.com/en-us/gis-dictionary/search?q=Azimuth
https://support.esri.com/en-us/gis-dictionary/search?q=Altitude
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6. For the Z factor, you can leave it as the default value, but for this exercise, change it to 3. This will 
increase the vertical exaggeration of the Hillshade raster. You can test out different values for this 
option and compare the final products.   
 
Your Hillshade Geoprocessing Window should look like this:  
 
 
 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  

 

 

 

7.  Click Run at the bottom.  

 

https://support.esri.com/en-us/gis-dictionary/z-factor
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Your Hillshade raster should look something like this:  

 

For more information on how to create different Hillshade effects in ArcGIS Pro, check out this link: 
Create Amazing Hillshade Effects Quickly and Easily in ArcGIS Pro (esri.com) 

 

 

Congratulations!  

We hope this tutorial was helpful. Remember to save your project with any name you choose before 
closing the ArcGIS Pro application. 

 

 

https://www.esri.com/about/newsroom/arcwatch/create-amazing-hillshade-effects-quickly-and-easily-in-arcgis-pro/
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