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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. Setup 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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(P ArcGIS Pro

New Project

[:I:] Learning
Resources

{3 settings E

Map Catalog Global Scene Local Scene Start without a template

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.

About ArcGIS Pro

Product Information B

ArcGIS Pro 3.2.1
Copyright ©2023 Esri Inc. All Rights Reserved

View thE AreSio-Rigubappseir=TRNnowledgements, and Trademarks

This work is protected by copyright law and international treaties. Unauthorized reproduction or
under the law.

Portals
Licensing oftware Update \

A software update is available for ArcGIS Pro. * Download Now

4]

Options
Check for updates on startup

Package Manager

Add-In Manager ArcGIS Pro: 3.3.0

Help

About n

Learning Resources

Exit

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.

Stanaana

Advanced Yes 1/31/2029

ArcGIS Pro Extensions

Portal
20l Name Licensed Expires ~
Licensing Production Mapping Yes 1/31/2029
Publisher Yes 1/31/2029

Options

Spatial Analyst Yes 1/31/2029
Package Manager

Add-In Manager

Help

About

Settings

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.

New Project

= ® [ K4

Map Catalog Global Scene Local Scene Start without a template
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b. When you choose Map, a New Project window will appear with a default name and location
(shown below):

New Project X

Name

MyProject9

Location

C:\Users\aavishai\Documents\ArcGIS\Projects
Default

v| Create a folder for this project

oK ‘ ‘ Cancel

c. Ifyou 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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New Project

t= ©® M

Map Catalog Global Scene Local Scene

Recent Projects | Find L=

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. Ifyou 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.

Open another project == gg

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.

Start with another template

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:

e  Multiple mine maps from multiple seams,

e Various feature classes connected to each seam,
e 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.

S A =E R v 3z
Project M B copy IS
L Cut att
. @COP)‘ atti
v Copy Pe
Clipboard Group i
1 . Remoy
Contents iz} Attribute Table Ctrl+T map.
T | search " 5% Data Engineering Ctrl+Shift+D
t= G K
= Data Design >
Drawing Orde
|, Create Chart >
4 [E] Map

"] world Terrz =] New Report

4| Contour_5( Joins and Relates ?

L. Zoom To Layer

4[] Contour_1(
4[] Area of Inte Selection >
l—' iﬁj Label
4|_J Contour 5S¢ . .
¢@ Labeling Properties...

Convert Labels >
4 Contour_1(

— ,~ Symbology
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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 Lavers. 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.

Contents v 1 x| Elmap x
T | Search p V‘
0K/ He&
Drawing Order
|EL] Map + Add Data Alt+D

b (v Contour dlips

(] world Terrain Re

4 L Area of Interest

4[] Contour_50_fron

New Group Layer
Set Reference Scale
Clear Reference Scale

Zoom To Reference Scale

.

New Group Layer

Create a new group layer in the map

o
4 : Contour_10_fron
@ Labeling >
4[] HillSha_Topor Ganvert Labels > §
Value ,ﬂ: Create Thumbnail

254

“/  Import Thumbnail

. 0 View Metadata
P[] slope_TopoTo1
- el /"  Edit Metadata
P[] TopoToR_Mask
b (J TopoToR_NoMat % Update Data Sources

2 World Terrain Ba Reorder Layers >

(v World Hillshade
@ Save As Map Eile

Save As Offline Service Definition >

EE Properties ,_; 7.‘""\} v

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

Contents v o X

?|Seurﬂh
=m0/ H&

Drawing Order
4 Map

@ New Group LaysD

(] World Terrain Reference

5]

4] Contour_50_Clip

4 (] Contour_10_Clip
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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).

Contents v o X Contents v I X

Y |Sear’ch P v Y ‘Semch L v

=08/ B o =0/ Ho

Drawing Order

Drawing Order
4[E] Map ‘ Group Layer, renamed and expanded | P D Mon Group Layer Closed

4 |v| Contour clips <

v| Contour dlips <

4 Contour_10_Clip
— | World Terrain Reference

4 [_] Contour 50 _Clip 4 || Area of Interest

[]

World Terrain Reference 4| | Contour 50 fromraster

4 || Area of Interest

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 Confour 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.

10
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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.

> L‘,-;_ {—) v v v 1
Project Map Insert Analysis View
,@ 29 ModelBuilder ] -
. il,, Python v .
History Ready To Tools alrwise
%% Environments Use Tools v : Buffer
Geoprocessing S

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. Ifyou 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).

11
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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.

Project EMap Insert Analysis View Edit Imagery Share
Yo Cut «"?\_, @ m _l _ ElE 4= & add Graphics Le
wy -/ [:H:l

@ Copy v NKE KA I
Paste Explore AR EN Bookmarks  Go Basemap Add
v Copy Path v < v To XY v Datav
Clipboard Navigate N @ Layer

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.

13
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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).

ZUSGS

science for a changing vearkd

TNM Download (v2.0) Help Custom Views - Share Link Contact Us topoBuilder
; +
Datasets Products Cart
G
H
Select products below and click "Search Products” Stiglér T |
rea of Interest:
1 5 20 B0 |
Advanced Search
Map
2 Jus Topo 82
[ Historical Topographic Maps
Data
[ Boundaries - National Boundary Dataset
[ elevation Products (3DEP) "
50
(] elevation Source Data (3DEP) - Lidar, IfSAR mem ,,,,\}r\ra',\? 77777777777777777 4
MO
= SANS BOIS
[ Hydrography (NHDPIus HR, NHD, WBD) MOUNTAINS
[ imagery - NAIP Plus (1 meter to .5 foot)
[ Map Indices
Brazs;
[J names - Geographic Names Information System (GNIS)
(I small-scale Datasets o
o
LI Structures - National Structures Dataset A
-
— Fourchs
(JTopo Map Data and Topo Stylesheet Maline
[ Topobathy - Elevation
O Transportation
U woodland Tint

National Land Cover Database (NLCD) data can be downloaded at the MRLC website.

INTY
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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 / meter DEM
under Elevation Products (3DEP) (4), and then select GeoTIFF, IMG under File Formats (5).

>
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scence to changing workl
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0 D (X0 ) ey ‘ Folk ] 3 [enon x a ¢
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»Advanced Search ] =/ { a g
T 2)(omnz) 7 AR g T

./ i gotequ <

Map 3‘/ 1/ 2 / - \ql$(5 //

I - b '/

Us Topo I\ 2
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oy { '
SN oW e el ol S
3 ' \( <
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4) When everything is selected, click on the Search Products button under Advanced Search (6)
located at the top left corner.

INM Download (vZ.U) Help v T dShareLink (ontact Us topobullder
Datasets Products Cart

Select products below and click "Search Products”
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Map Extent/Geometry ~ m m Enter Coords B8 [ Clear Geometry &
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O select All
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Show
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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.

science for a changing world
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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.

TNM Download (v2.0) Help Custom Views = ShareLink ContactUs topoBuilder

Datasets Products n
| csv] uGetInstructions Total Size: 0.00 MB  Remove All
bl G -

-

load Metadata Size (MB)

Dataset Preview Product

Other Format (TIF) |Metadata O

National Elevation Dataset (NED) USGS one meter x33y388 OK North Corridor B4 2017

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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“€ Environments Use Tools ~ Buffer Within Join Clip Spot Analysis | ¥ | Analysisv Analysis v )} Modeler Analysis 3D Analysisv Analysisv  Explorer
Geoprocessing (K] Tools Portal Workflows
Contents v X L | Map
e
Y | Search o v

=8 K /7

Drawing Order

B &

‘|D Map

Value
460.442

141.322

4 (v] USGS_one_meter_x33y388_OK_North_Corridor_B4_2017 if}
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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).

S = S I Geoprocessing v X
Project Map Insert Analysis View @ [Contourl 2 X v| @
,@ &2 ModelBuilder ;-‘"m"‘..‘ ﬁ i ~
ils] Pyth ﬁ £ Contour (3D Analyst Too
] iu on v ~
History Ready To | Tools Pairwise Creates a feature dass of contours from a raste ¥ ™
€ Environments Use Tools™ 1 Buffer o
Geoprocessing Ty ~ B‘E
Contents
Contour (Spatial Analyst Tools)] 3
? |Sem'ch .
Creates a feature class of contoursfrom a raster
=l A EE N surface.
O K/ B &
— N BB
Drawing Order
Contour List (3D Analyst T
4[] map
) Creates a feature dass of selected contour values
|v] World Terrain Reference from a raster surface.
P I_Z\ USGS_one_meter x33y388_OK_North_Corridor_B4_2017 -~ B’E
Value
460.442 Contour List (52 alyst Tools
Creates a feature class of selected contour values
l 141322 Y urve
from a raster surface.
[v] World Terrain Base =
[He

[v] World Hillshade

Contour Annotation (Cartography

Creates annotation for contour features.

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

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

e 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).

e Contour Interval: /0 (for 10-foot contours).
e Base Contour: Leave as default.

e 7 Factor: Leave as default.
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e Contour Type: Contour

e Click Run, at the bottom.

Geoprocessing v X
® Contour &)

Parameters Environments

®

Input raster
‘1eter_x33y388_OI(_North_Corridor_B4_2017.tif V| (mm

QOutput feature class
’ Contour_10 _raster I ™~

Contour interval I 10]
Base contour I O]
Z factor | 1 ’
Contour type

Contour ™ I

Maximum vertices per | ’
feature

@Run v
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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.

== e v T ArcGIS Pro Spatial Analy|
Project Map Insert Analysis View Edit Imagery Share Arc Hydro Help Feature Layer Labeling Data
L) &9 ModelBuilder 5 giE g N @ o = £ H@) | e
;IO o = ﬁ- .. ; B mh 3 }\ﬁ * [ i | £ 3
{i5 Python ~ Lo LZ‘ a B_): n ki = o> e [v 1% 7 i 6
History Ready To  Tools Pairwise Summarize Spatial Pairwise  Optimized Hot Feature  Raster Data Suitability Visibility Exploratory Network Neighborhood ¢
% Environments Use Tools Buffer Within Join Clip Spot Analysis | ¢ | Analysisv Analysis~ | Engineering Modeler Analysis 3D Analysis~ Analysis»  Explorer
Geoprocessing ] Tools Portal Workflows
Contents v o x| [Elvap X [E]map

? I Search P~ |

XIEY

Drawing Order
4[] Map

l4 || Contour_10_raster

4 (] USGS_one_meter x33y388_OK North Corridor B4_2017.tif

Value
460.442

141322
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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.

== v 3 ArcGIS Pro Spatial Anal

Project Map Insert Analysis View Edit Imagery Share Arc Hydro Help Feature Layer Labeling Data
D) >°ModelBuilder /. m mE - E - ¢ 1 5 550 EQ) L5
,ID 7 o I 3 * | ) = e
i Pyth ] e i it D LD N g Y B 58]
il on v - - P, L e =
History * Ready To Tools Pairwise Summarize Spata Pairwise  Optimized Hot Feature  Raster Data Suitability Visibility Exploratory Network Neighborhood d
€ Environments Use Tools + Buffer Within Join Clip Spot Analysis |¢ | Analysis~ Analysis~ | Engineering Modeler Analysis 3D Analysisv Analysis~  Explorer
Geoprocessing (] Tools Portal Workflows
Contents ~ 1 X\ [E]map X [E] Map
e
T | Search P v H
iy 0t @
Drawing Order
B Map |
4{| Contour_50_raster I
|

4 [v| Contour_10_raster
4[] USGS_one_meter x33y388_ OK_North_Corridor_B4_2017.tif

Value
460.442

141.322

****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. Inthe 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”.

~

Catalog ¥ X

Project Portal Computer Favorite sss

‘? Search Project R v

P gy Maps
P @ Toolboxes

& Databases

E:E-’h MyProject9.gdb

o Folders

P '#¥ Locators
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This what your geodatabase will look like with a specified name and saved features classes within
in it.

b gl Maps

P = Toolboxes

4 |5 Databases

4 E:E‘h ArcGIS Pro Spatial Analyst.gdb

Area_of Interest
Contour_10_Clip
Contour_10_raster
Contour_50_Clip
Contour_50_raster

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.

T
1

Map Insert Analysis Edit Imagery

[/11"-; Ellj = Catalog Pane & Geoprocessing £w
+ ] Catalog View Python Window A

I
Link  Link Reset
Views ~ Cursors | Panesv Contents Tasks Ir

Link Windows

v 1 x [Elmap X
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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.

B @& 8600 0B

v X

Feature Dataset New >

mputer Favorite ===
Feature Class

Table Feature Class E’roject P v

. Create a new feature class in the
View
geodatabase.

Relationship Class + Add To New Projects

Raster Dataset

Import > D Spatial Analyst.gdb
Mosaic Dataset
Export > ar_10_fromraster
Trajectory Dataset ar_10_Clip
Catalog Dataset Manage ar_50_fromraster
F‘ . .
Oriented Imagery Dataset =] Domains ar_50_Clip
Toolbox Distributed Geodatabase > !
. 3R_Mask
~
ro Refresh 5>R_NoMask
Bl copy Ctrl+C
Copy Path Ctrl+Alt+P

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.

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

Create Feature Class v X

Fields
e ® & & & 0

} Import H Delete ‘

4 Field Name Data Type

Elevation Long ;
Click heretoadd ar Short
Long
Big Integer
Float
Double
Text
Date
Date Only
Time Only
Timestamp Offset
GUID

Raster

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:
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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! ****

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.

EEdEt Imagery Share Help Linear Referencing

v | €% Status ‘ ‘+ E’ :&'_-’ x %rﬁ EZ Attributes

Settings i : (Y] Clear
{O} 9 Shapping Create Modify Delete | Select
35 v @ v -{9 Zoom To
[¥| Snapping Features 5] Selection Y]

***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.

Click on the feature class you want to edit. A dropdown menu of icons

. . . I . ¥ Create Features TvAEX
will appear (see image to the right) and, to start editing, click on the F g e
. . . . . /il S h e
first icon in the row, the one that looks like a diagonal line. ¥ = |
/;‘ / Templates Favorites
Your cursor will turn into a crosshair indicating you are ready to edit. ;" [ ¥ @ Ciickhere to see templates not s %
. . 1
The crosshair will appear no matter what vector data type you are || | Bxploratoryinterpolationt
o, . . . i
edltlng’ polnt’ llne, or QOIY};OH. / Exploratorylnterpolation1
v Old Forge Borehole

. . ® Old Forge Borehole
Place your crosshair where you want to start drawing your feature and 1\
|

v Top Red Ash : Elev Top Red Ash- Line

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 ' R R e
feature and creating vertexes and drawing the line (Image 2). When you [} _ Kol Seal
reach the end of the line/contour, double click to complete the feature | W
(Image 3). oY S —

Line

>
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Image 1: Start editing a line feature class.

Image 2: Continue creating the line feature class.

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.

Edit Imagery Share Help

'0 atus
:I,fStt BEL

Linear Referencing

E// l_{: x krﬁ Attributes

Settings . [9 Clear
{c'} s Snapping | Create Modify Delete = Select
35 v v &5\9 Zoom To
[N Snapping Features IS Selection Y
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Selection Layers
[}gﬂ Change the selection. v

4 Top Red Ash :

7 v 8 X

Elev Top Red Ash- Line (1)

594.67621

Attributes Geometry

OBJECTID
Shape_Length

Elevation

33
594.67621

<Null>
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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.

Map Insert Analysis View Edit Imagery Share

t @ [_l *e No Topology v | €% Status : :+ E

Errorlns ector Settings

i Save Dlscard P {é} 9 Snapping Cre
py Path Manage Templates v

d Manage Edits [N/ Snapping

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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Create Feature Class v B X

Define
o o0 0 0 0

Name Areaoflnterest

Alias Area of Interest

Feature Class Type

Type of features stored in the feature class.

| ‘Poiygon . M

Geometric Properties
[7] M Values - Coordinates include M values used to store route data.

[] Z Values - Coordinates include Z values used to store 3D data.

'] Add output dataset to current map

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.

Create Features ? v 1 X

Y Search P~

Templates Favorites

©  Click here to see templates not lis X

v Area of Interest

[ Area of Interest -
QA0 OO0
ARG
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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.

== IS v s ArcGIS Pro Spatial Anal|
Project Map Insert Analysis View Edit Imagery Share Arc Hydro Help Feature Layer Labeling Data
) o ModelBuilder e 7z = E R 0 Rea] 5\ Q) g
Obe-ai@m O] WO B oo BB REEO R &
History Ly Python Ready To Tools Pairwise Summarize Spatial Pairwise  Optimized Hot Feature  Raster Data Suitability Visibility Exploratory Network Neighborhood (
%€ Environments Use Tools v Buffer Within Join Clip SpotAnalysis | ¢ | Analysisv Analysisv | Engineering Modeler Analysis 3D Analysisv Analysisv  Explorer
Geoprocessing K] Tools Portal Workflows
Contents v a x| [Elmep X [E]vap
T | Search L v l
) , 1 o\
[= { + &7
Drawing Order
4[E] map

l‘% Area of Interest
(I

4| | Contour 50 _raster

4[| Contour_10_raster
4[] USGS_one_meter x33y388_OK_North_Corridor_B4 2017 tif

Value
460442

. 141322

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.

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

EJPJ A TR ¥ 1

Project Map Insert

;® 20 ModelBuilder /E\ ﬁ

F [k P h =
History ~ ython Ready To Tools

%€ Environments Use Tools v 2

Geoprocessing

Analysis

Geoprocessing v aXx
® E‘-‘“Pl 3 x vi@®
Clip (Analys's Tools 4| =
Extracts input features that overlay the clip features. v

~ BE

Clip Layer

Extracts input features from within specified polygons.

5 B8 +

Clip Raster (Data Manageme

Cuts out a portion of a raster dataset, mosaic dataset, or image service layer.

“ BE

Clip Locator

Clips a locator based on an area of interest or extent and creates a locator with a smaller extent

and size.

s

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.

Geoprocessing v
®© Clip

The Pairwise Clip tool provides
®  enhanced functionality or
performance.

Parameters Environments

* Input Features or Dataset

‘ v |

* Clip Features

* Output Features or Dataset

o X

®

Geoprocessing v
© Clip

The Pairwise Clip tool provides
© enhanced functionality or
performance.

Parameters Environments

@) Input Features or Dataset
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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.

Geoprocessing v X
® Clip ©)

The Pairwise Clip tool provides

® enhanced functionality or X
performance.
Parameters Environments ?

Input Features or Dataset

Contour_10_raster v

Clip Features
Area of Interest v Y

Output Features or Dataset
Contour_10_raster_Clip

4] (@

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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Contents L ArcGIS Pro Spatial A..akyst Extension X Map Map2 %) Summary A4 Landscapel
E—
Y ‘Semrh P v
= ¢y [H &
0K/ 5 &

Drawing Order

4 |:| ArcGIS Pro Spatial Analyst Extension

A|\~_/I Contour_10_raster Clip

4| | Area of Interest

'd

4[] Contour_10 _raster

4] Contour 50 _raster

4[] USGS_one_meter x33y388 OK North_Corridor B4 2017 tif

Value
460.442

. 141322

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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Geoprocessing v X
® Clip )

The Pairwise Clip tool provides

©® enhanced functionality or X
performance.
Parameters Environments @

Input Features or Dataset

1 || Contour_50_raster v | o
I Clip Features

2 | | Area of Interest viem /~
| Output Features or Dataset

3 ‘ Contour_50_raster_Clip an

4
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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.

EEESyor T

Project Map Insert Analysis View Edit Imagery Share Arc Hydro Help Feature Layer Labeling

Cut

NE

Copy

‘9’ {,:” U!] - E% < 5 Add Graphics Layer %FJ F% F éﬁrif:utes - % {";I‘

ArcGIS Pro Spatial Anal

&4 Pause &g Lock @.

2 &y View Unplaced
Paste Explore “ Bookmarks Go Basemap Add Select Select By Select By Measure Locate Infographics Coordinate ;* EEIMACE et
v Copy Path v <« ~ To XY b Data v v Attributes Location Zoom To v L4 = More v v
Clipboard Navigate N Layer Selection (K Labeling o
Contents v 1 x [ERER ] Map
T ‘ Search P v ‘

S0/ B

Drawing Order
4[] Map

4[v] Contour_50_raster Clip

4[] Contour_10_raster_Clip

4] Area of Interest

|

4[] Contour_50 raster

- Contour 10 raster
4 [v] USGS_one_meter x33y388_OK_North_Corridor B4 _2017.tif
Value
460.442

141.322

***x*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. Torun 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.

~ | Geoprocessing v X
B = o v v 1 @ .topo to raster x vi @
Project Map Insert Analysis Topo to Raster (2D

Interpolates a hydrologically correct

Yo : 3 raster surface from point, line, and...
,@ 9 ModelBuilder .

iL;, Python ~
History ython Ready To Tools

3 5
“ Environments Use Tools v

Topo to Raster (Spatial Ana

2 Interpolates a hydrologically correct
raster surface from point, line, and...

¢l

Geoprocessing

Topo to Raster (Spatial Analyst Tools)

Interpolates a hydrologically correct raster surface from point, line, and
polygon data.

T TG AU LGS T Y U Y I Y G T Ut

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. Inthe 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 Aneother just underneath the three fields you filled in and input the information for
Contour_50_raster_Clip feature class.

37


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

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

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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Geoprocessing SR
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Input feature data @
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4. Click Run

The result will look something like below picture:

\\ v 0y
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-

.

!

g ‘

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.

-y oass

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
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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.

Geoprocessing v B X
® Topo to Raster @

Parameters

v Output Coordinates

Output Coordinate System

Geographic Transformations

v Processing Extent

Extent
¥ Extent of data in all layers

T
°f Contour clips\Contour50_raster_Clip L

fi . .
= Contour clips\Contour10_raster_Clip

Rig Area of Interest

Bot

SO >[|€ >

Contour50_raster
vE Contour10_raster
G(

HillShaTopo1

¥ Rasty SlopeTopoTo1

Cell §

3 TopoToRMask 3

Max b
Cell ¢ TopoToRNoMask

Convert units v
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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.

Geoprocessing VLA
® Topo to Raster @
Parameters Environments )

v Processing Extent
Extent
E e = @E0o
v Xand Y Extent

Top 35.04354983

Left 9483473494

Right 94.79141661

<€ [€ >

Bottom | 35,01217147

v Extent Coordinate System
GCS North American 1983

Raster Analysis

Cell Size
‘ Maximum of Inputs v

Cell Size Projection Method
| Convert units v
) Mask
Contour_50_raster_Clip

Contour_10_raster_Clip

v Area of Interest <
Contour_50_raster
Contour_10_raster
HillSha_Topo1
Slope_TopoTo1

1000

TopoToR_Mask

TopoToR_NoMask
v XY Values

4. Before you click Run at the bottom, go back to the Parameters tab at the top, next to the
Environments tab, and under Qutput 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.

**x*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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Degree of slope = &

run

Degree of slope =
Percent of slope =

Percent of slope = dise 100

rise

= tan &
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rin

30 45
5@ 100

Comparing values for slope in degrees versus percent.

76
373

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.

= = v+ <
Project Map Insert
) o ModelBuilder /.
i 7
History ython Ready To

~ ;
¢ Environments Use Tools v

GeoErocessing

1

Analysis

Tools

2

- [Geoprocessing

View 3|® {s]ope
-.f" Slope (3D Analyst Tools
Pairwise

Identifies the slope (gradient or

Buffer steepness) from each cell of a raster.
g
Slope (Spatiz A T 4

i

Identifies the slope (gradient or
steepness) from each cell of a raster.

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 TopoTol, 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.
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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.

4[] Area of Interest ,\: " r\\ﬂ =
L] / ' > 4 A\ ) 7

’ F
("] Contour_50_raster ’ ' & '\\ 4 Q !
P[] Contour_10_raster d

4|v| Slope_TopoToR_mask I
£1.72
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<5.71
<8.53
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<14.04
£16.7
<218
<30.96
<45
<90

(] TopoToR_Mask
P[] TopoToR_NoMask
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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
casier 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.

Geoprocessing v X
3 |[© | hillshadd x v| @
B = o v oy 1 A
. : i Hillshade (2D Anzlyst Tools
Project Map Insert Analysis View )
B - — Creates a shaded relief from a surface
;@ o2 ModelBuilder E ﬁ i raster by considering the illuminatio...
. ils, Python ~ s P
History Ready To Tools Pairwise
“ Environments Use Tools v Buffer
2 Hillshade (Spatial Analyst Tools 4
Geoprocessing =
Creates a shaded relief from a surface
raster by considering the illuminatio...
~

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 Topol, 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.
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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:

Geoprocessing » X
© Hillshade
Parameters Environments @
Input raster
TopoToR_Mask v
Output raster
HillShade_TopoToR_mask
Azimuth 315l
Altitude 45|
() Model shadows
Z factor 3

7.  Click Run at the bottom.
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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.
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