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This lab walks through the process of creating a basic map using ArcGIS Pro, with data from the
Ancient World Mapping Center (AWMC).

Before you proceed: check out this short guide on accessing GIS software. It will help you decide
how touse ArcGIS Pro for your assignments. Irecommend just using “Way #1” by visiting the SAL...
it is easiest for a variety of reasons!

0 Caution

Heads up!!! Before you proceed, make a mental note that some of the file paths written in this
lab may not match what you see on your computer/workstation. I took screenshots using the
remote desktop protocol (RDP), which allows you to access SAL/Jepson computers from your
own device. This means you may see slightly different file paths as you work through the lab.

Preparing your workspace

Before starting a mapping project, you must set up a workspace. Sidenote: if you haven’t already
figured out hemisphere, please go read the short post about using it!

By “workspace,” I mean a dedicated folder on your computer where you’ll store your project files.
Creating a sensible workspace structure isalove letter to your future self. By the end of the term, you
will have downloaded many gigabytes of spatial data, created at least a dozen ArcGIS Pro projects,
and produced hundreds—maybe even thousands—of derivative spatial data files.

Practicing disciplined file organization from the start is an important part of setting yourself up for
success in this course (and in any situation where you’re working with lots of files).

Choosing a workspace location

In the context of this class, there are three places where you might choose to set up your workspace:
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- anappropriate folder in the hemisphere network (probably easiest)

+ cloud storage like Box or Google Drive (not recommended)

+ apersonal thumb drive (neutral on this!)

+ alocation on your computer’s hard drive (only if you are using a personal computer)

This lab assumes—as will all activities, labs, and assignments for this course—that you are working
from a computer on campus, and that you are saving and storing project files to the hemisphere
network, which is recommended because it provides easily accessible, stable cloud storage that is
automatically present on all SAL/Jepson computers (and can be configured for your personal com-
puters as well).

That doesn’t mean you must use hemisphere. You should choose a workspace location that makes
the most sense for your situation—but if you pick one of the other methods, just make a mental note
that some instructions in these labs may look different.

Onceyou’ve chosenaworkspacelocation, you can proceed to actually setting up the workspace struc-
ture.

With ArcGIS Pro, you can either set up a workspace manually or automatically. Let’s try each one.

Option A: Manually set up a workspace

To manually set up a workspace:
1. Open Windows File Explorer (the yellow folder icon at the bottom of your screen).

2. Clickonthe“urlbox”inthescreenshotbelowandtypein \\hemisphere\geopower\STUDENTS.
This will automatically navigate you to Network > hemisphere > geopower > students.
You’ll see something like this:
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Figure 1: hemisphere in Windows File Explorer



3. Click into your section.

4. If you haven’t already created a folder for yourself, do so by clicking “New” > “Folder”, or
right-clicking in the empty space and choosing “New Folder.”

5. Then, click into the yourname folder (that you just made) and make another folder called
labOl-manual.

6. Finally,inside of that folder, create twofolders: downloaded-dataand for-submission.
You’ll save all data files to the downloaded-data folder and yowll put all your exported
final maps—as well as any other graded content—in the for-submission folder. Your
directory structure should ultimately resemble something like this:

hemisphere/geopower/students/
labO1-manual-setup/
downloaded-data/
for-submission/

7. Now, in the Search Bar at the bottom of your desktop screen, type “ArcGIS Pro” and click
the application to open it.

8. When it’s open, you should see something like this:
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Figure 2: The landing page for ArcGIS Pro

9. Click Map.

10. When the dialog box appears, uncheck “Create a folder for this project” and then click the
yellow folder icon on the right.

11. A window titled “New Project Location” will appear. Youw’re going to have to click into the



URL box again and type \\hemisphere. Navigate through the file tree to the workspace
you just made, click onthe 1abO1 manual folder—not into it—and then click OK.

i Note

Note that the default save location is the C: driwve, or the computer’s physical hard

drive. If you keep your work here, it will not be saved, asthe C: drive of all these gets
wiped every night.

When you’ve done this, the “Location” of your new project should update to something like
\\hemisphere\geopower\STUDENTS\GE0G260_01\ianspangler\labOl-manual\.

Click OK again.

12. ArcGISProwillstarttobootup. It might think for a minute or two as part of its sundry geospa-
tial ablutions (“Creating geoprocessing cache...”). When it’s done, you’ll see this:
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Figure 3: The ArcGIS Pro application

13. Bydefault, ArcGIS Pro projectsload two “base map”layers: theWorld Topographic Map
and the World Hillshade. Youdon’t have to keep these on, but they can be a helpful ref-
erence as you orient yourself to the application. As a reference for these two default layers:

- A topographic mapis akind of reference map displaying qualitative featureslike place
names alongside quantitative features like elevation (usually in contour lines)

+ Ahillshade is a cartographic technique that uses elevation data to simulate the effects
of the sun (e.g., shadows) in a 2-D map

14. Openyourworkspaceby clicking Windows File Explorer and navigate toyour working-maps
folder. Now, a bunch of files and folders should appear:


https://en.wikipedia.org/wiki/Topographic_map
https://earthquake.usgs.gov/education/geologicmaps/hillshades.php

\\hemisphere\geopowen\sTu X +

<« A G @ > - SIUDENTS > GEOG260.01 > ianspangler > working-maps > Search working-map: Q

@ New N Sort = vView (D Details
Name Date modified
£ Home
backups
1) Gallery ¥
ImportLog

Index
B Desktop

RasterFunctionTemplates

N
N
M
1ab01.gdb 252026 1142 PM
M
9 Documents lab01.2prc !
N

1 Pictures [1) 1abot.atbx

Figure 4

Warning

You must not delete, change location of, futz with, or otherwise disturb these files. They are
required for your ArcGIS project to function. The exception is the file 1ab01 . aprx, which is
your ArcGIS Project file. You can double-click this to open your project... but that’s it!

Option B: Let ArcGIS Pro set up your workspace

Alternatively, you can let ArcGIS Pro set up your workspace for you. The upside of this is that it’s
faster and easier; the downside is that the workspace it produces is not as configurable. It can be
harder to extract the contents of your project for use in a software environment other than ArcGIS
Pro.

1. Inthe ArcGIS Proapplication, click Project > New > Map. The “New Project” dialog box will
appear again.

2. Name your project 1labOl-automatic. Make sure the box that says “Create a folder
for this project” is checked.

3. Click the yellow folder icon to “Browse” your File Explorer.

4. Navigateto \\hemisphere\geopower\STUDENTS, click into your section, and then click
on—not in, but on—the yourname folder.

5. Click 0K, and then click OK again. After a little bit of thinking, you should see a new ArcGIS
Pro.

6. Open Windows File Explorer again and take a look at your geospatial-humanities
directory. You should now have two folders—one called 1abO1-manual and one called
labO1-automatic—each containing different project files.

Now that you’ve set up your workspaces, pick one of them to actually continue working in for the
rest of the lab. The rest of this tutorial will assume you are using the 1labOl-manual
workspace.



° Question

Q1 Whyisdefining a workspace important for geospatial projects? In this class, what’s the
recommended location for setting up a workspace?

Downloading your data

The mapyouw’llmakein thislabisa general purpose reference map, or amap that displays features of
interest to your desired audience. In this case, we’re imagining an audience who is interested in the
geography of the ancient world. Your reference map of features in the ancient world will use data
provided by the Ancient World Mapping Center (AWMC).

i Note

GitHub is a popular web application for version control. It’s used by GIS professionals, com-
puter programmers, humanities scholars, and people in many other lines of work. Check out
Dan Shiffman’s videos about GitHub if you’re curious about it.

To download your data:

1. Navigate to the AWMC’s GIS data page (https://awmc.unc.edu/gis-data/), and then click
“AWMC Geodata Github Repository.”

2. The Geodata Repository is basically an annotated file directory. On the home page, AWMC
provides some context for the file formats in which they publish their data: GeoJSON
(. geojson)and shapefile (. shp). These are two of most common spatial data file formats
that you will encounter in this class, and we’ll talk alot more about them in Week 4. For now,
suffice to say that each format provides a different approach to encoding features about
the world as one of three geometries: points, lines, and polygons. Shapefiles are a proprietary
format developed and maintained by Esri, the makers of ArcGIS software. GeoJSON is an
open-source spatial data format.

3. ArcGIS Pro doesn’t inherently support GeoJSON data, so we are going to download the
shapefile folders. Click on the file Cultural Shapefiles for Apr 2024.zip. This
is a “zipped” or compressed folder. To initiate the download, click the download icon at the
upper-right hand side of the new page:

Raw (0| 2 ~
Figure 5

4. The file should end up in the Downloads folder. Locate it, and then move it into the
downloaded-data folder in your workspace.

I recommend opening two Windows File Explorer windows and manually dragging the
zipped file from Downloads to downloaded-data,like so:
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Figure 6

5. Unzip the data by right-clicking on the file Cultural Shapefiles for Apr
2024 .zip>Extract all.... Double-check that the folder where files will be extracted

resemblesH: \geospatial-humanities\labOl-manual\downloaded-data\Cultural

Shapefiles Apr 2024.

6. Then, click Extract. It may take a minute or two, but when the extraction is com-
plete, you should see a new “unzipped” folder containing folders like aqueducts, dams,
mines_quarries,and more.

7. Repeat steps 3-5 for the folder Physical Shapefiles for Apr 2024.zip.

When you are done, you should have 4 folders in your downloaded-datadirectory: 2 zipped files
containing cultural and physical shapefiles, and 2 extracted or “unzipped” folders containing the
same.

9 Question

Q2 Whatare the two geospatial data formats that you encountered above?

Understanding your interface

The ArcGIS Pro interface is pretty complex. It could take you a while to wrap your head around it.
Here’s the basic idea:

- Project tab: Provides access to application settings and other configurable properties

- The Ribbon: Organizes commands on a series of tabs, like “Map”, “Insert”, “Analyze”, and
more

« Command Search box: Helps you find and open geoprocessing tools

- Contents pane: Displays all layers in the current project

+ Map view: Your window into visualizing and editing spatial data

+ Catalog pane: A simulation of your Windows File Explorer, but with geospatial functional-

ity

Let’s take a tour through these components.

Project tab

Click the Project tab. Your ArcGIS Pro project should momentarily disappear, hidden by a list of
application settings.

In this tab, you can do standard things like “Save Project” and “Save Project As”, but you can also
click the “Options” button to fiddle with a variety of settings in your project environment.
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Figure 7: The ArcGIS Pro application (image adapted from Esri docs)

o Question

Q3 Click “Info.” What is the “path” of your project? Copy and paste it here.

The Ribbon

Close the “Options” window and click the back arrow at the top-left hand corner of the screen to re-

turn to your project. The horizontal gallery of buttons stretching across the top of your application
window is the Ribbon:
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Figure 8: The ribbon in ArcGIS Pro

Each tabinthe Ribbon providesaccess toavariety of different groups, each of which contains tools
for interacting with spatial data. For example, the Map tab, which should be active by default, con-
tains a Navigation group with features that allow you to pan, zoon, and create bookmarks around

your project:
Try a couple of them out:
1. Make sure the “Explore” button is active

2. Click on the map and drag around

3. Scrollin and out of the map
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4. Now try zooming into Alexandria, Egypt (middle of the northern coast)
5. Once you’re there, click Bookmarks » New Bookmark. . .:
6. Name it “Alexandria” and click OK.

7. Now,inthe Navigation group, click the Previous Extent button afew times. This but-

ton looks like a back arrow:

8. Click it until you’re pretty far away from Alexandria. As named, this button returns you to
the previous extent of the Map view. It’s particularly useful if you ever get “lost” in your
map, like scrolling too deep in or out.

9. Once you’ve scooted yourself sufficiently far from Alexandria, click the Bookmarks button
again. Now, you should see a little card that says “Alexandria.” Click it to instantly return
there.

i Note

If you hover your cursor over almost anything in ArcGIS Pro and let it linger for a second, the
name of the tool and a short description of it will appear.

Other features in the Ribbon will become more useful when you add data to the project. There are a
few ways to add data, and one of them is in the Ribbon itself, in the Layer group of the Map tab:

+
10. Click the “Add Data”button . It will open a new “Add Data” window.

11. Navigate to the folder where you saved your spatial data. It should be in something like
Folders\lab0l_manual\downloaded-data

12. ClickintoCultural Shapefiles Apr 2024>political_shading>roman_empire_ad_14_ extent

13. Inthatfolder, youshould see one file: roman_empire_ad_14_extent.shp. Selectitand
click OK to add it to the project.

14. When the data is added, your Map view should automatically reset to the data’s extent. In
this case, you are looking at the extent of the Roman Empire in the year CE (AD) 14:
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Nice! You’ve just added your first spatial data layer to an geospatial project. But what can you actu-
ally dowith it?

15. With the “Explore” tool active, click on one of the spatial data features in the Map view. You
can always use the “Explore” tool to quickly inspect the characteristics of a spatial data fea-
ture. When clicked, a pop-up window should appear:
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The pop-up window displays this feature’s attributes, including fields like AREA,
PERIMETER, NEWDIO , and more. It’s not immediately clear what some of these fields
actually mean (like NEWDIQO ), and even in cases where you can tell what a field means
(like AREA), the units of measurement may not be clear. This lack of clarity is a common
experience when working with spatial data—especially data that you didn’t create.

16. Now,in the Selection group of the Map tab, click “Select.”

17. Tryselecting a few features from the Map view. You can click on features individually; hold
down shift+clicktoselect multiple features; or drag a box to select by area.

18. Once your features are selected, click the “Attributes” button in the Selection group. A new
Attributes pane will appear in the same spot as the Catalog pane.

11
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19. Click through different featuresin thelayer roman_empire_ad_14_ extent—eachoneis
identified by a numerical ID—to reveal their attributes:
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Figure 14

20. Finally, if you right-click on any of the features in the Attributes pane, youw’ll see more op-
tions for interacting with the features. Select a feature and click “Zoom To™:
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It will instantly zoom you to that feature in the Map view. When you’re done inspecting the
feature, click the “Previous Extent” button to return to your view of the full data layer.

° Question

Q4 Using the “Select” tool and the Attributes pane, what is the area and perimeter of fea-
ture 7, feature 50, and feature 113? (Make sure to click the “Clear” button in the Selection
group when you’re done; this will get rid of those blue lines in your Map view.)

Catalog pane

When you opened the Attributes pane, the Catalog pane may have mysteriously disappeared. If it
did, you can reopen it by clicking on the “Catalog” tab at the bottom right-hand side of the applica-

tion:

12


../../../coursework/labs/lab-01/images/image23.gif

Attributes ?v X
Selection Layers
@ Change the selection. w
4 roman_empire_ad_14_extent (107) -
2 0
3
4
5
6
7
9 v
aw]
Attributes Geometry
FID 0
OBJECTID 2
AREA 0.08067
PERIMETER ~ 1.212228
NEWDIO_ 3
NEWDIOID 0
1] 0
Shape Leng 1.212228
Shape_Area  0.08067
Auto Apply I | | |

Figure16

13



This is a good moment to observe that the whole ArcGIS Pro project interface is visually reconfig-
urable. Try clicking the thumbtack button at the top right-hand corner of the Catalog pane:

Catalog v([@x
Figure 17

Both your Catalog and Attributes panes should collapse onto the sidebar. You can also click the
little v-shaped button to its left to “float” the pane, and if you prefer your panes to be docked in a
different part of the screen, you can click and hold that top bar to reorganize them. If you want to
dispose of a pane altogether, you can close it by clicking the .

i Note

If you ever close a pane (perhaps by accident) and you need to find it again, open the View tab
and look at the “Windows” group. It has a variety of options for restoring panes.
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Figure 18: The “Windows” group in the View tab

But let’s return to the Catalog itself.

The Catalog essentially functions as a view into the file directories to which you’re connected. You
can use the Catalog to navigate and traverse file directories in the same way you would use Windows
File Explorer. This means you can use it to add data to the project:

1. In the Folders directory of the Catalog pane, unfold 1ab01 manual and then unfold
downloaded-data

2. ClickintoCultural Shapfiles>political_shading

3. Load the following spatial data by dragging the extent shapefile from its folder in Catalog
and releasing it in the Map view:

- roman_empire_ad_69_extent
- roman_empire_ad_117_extent
- roman_empire_ad_200_extent

Asyoudrag and drop each of these files into the map, notice how they cascade into the Con-
tents pane.

Once yow’ve done so, the project should resemble:

This “drag and drop” method can be a little quicker than the “point and click” method that
you used by clicking the “Add Data” button in the Ribbon.
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Figure 19

4. The Catalog pane, in addition to providing a view into the files on your computer via the
“Folders” tab, also provides options for you to view “Maps” and “Databases”.

5. You can use the Catalog to interact with maps inside your ArcGIS Pro Project. First, unfold
the “Maps” tab, and yow’ll see an object titled “Map.” Right-click it, choose “Rename,” and
give it a new name—maybe something like “Reference map.” (You can also rename a file by
clicking it once while it’s already highlighted, just like most other file explorer applications.)

Now, right-click on “Maps” and choose “New map.” This will create a new, empty map view,
titled “Map” by default. You can rename this one too, if you want. You should now see some-
thing like this, with two tabs in your Map pane corresponding to two map objects in your

Catalog pane:
[ Reference map X \:‘Map ~_ Catalog v 1 x
TEo r——- b @ PetersoaTg
o Project Portal Computer Favorites =
ESTONIA —
— | Search Project P~
DENMARK 5-0Penhagen ‘]Mcstow
Vilnius
=] Minsk 4 g Maps
o
Amsterdam _‘Berlln Warsaw  BELARUS D Map
on /™ e o
= Sologne! Kyiv [E] Reference map
Figure 20

6. Youcan also use the Catalog to interact with your project’s geodatabase.

Since my projectisnamed 1ab01,Iseeageodatabase named 1ab01 under “Databases” in the
Catalog pane. The name of your project’s geodatabase should match your project’s name:

A geodatabase can store various types of geographic datasets. You can import the shapefiles
you’ve loaded in your project as “Feature classes” in the 1ab01 geodatabase.

To do so, right-click 1ab01 > Import > Feature Class(es). Thiswill open a tool called
“Feature Class To Geodatabase.” From the “Input Features” drop-down menu, select the four
data layers you’re already loaded into your map:

If any of your layers are still selected, make sure you clear the selection first (or
uncheck “Use the selected records”).
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Then, click “Run.” A little green bar will appear at the bottom of the screen letting you know
when the tool has finished running,.

7. Whenit’s done, click the “Back” button at the top left-hand corner of the tool panel. This will
return you to a Catalog pane and geodatabase that contains four new “Feature Classes,” each
bearing the same name as the layers in your map:

8. Currently, the feature class inside your geodatabase is a separate file from the layers in your
map. Let’s confirm this by examining their file paths, or the strings of text that specify where
these files are stored on your computer.

° Question

Q5 On the layer roman_empire_ad_14_extent in your Contents pane, right-click
> “Properties” > “Source”. Make note of the data type and file path of the layer
roman_empire_ad_14_extent,and then, on the similarly-named feature in the Catalog
pane, right-click > “Properties” > “Source”.

Briefly, what differences do you notice between the file path and data format? Why do you
think they are different?

When you work with spatial data files in a software like ArcGIS Pro, it’simportant to remember that
your project—the 1ab01 . aprx filein which you’re currently working—doesn’t save “data” directly
to the project. All of the geographic features that you create, edit, and analyze are representations
of other data objects saved in various places, such as:

+ theDownloads folder on yourlocal C: drive (very bad! never do this!)
- aspecified data folder in the project workspace of hemisphere drive (much better, nice!)
- agdb associated with your current ArcGIS Pro project (much better, nice!)
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Figure 23
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The Catalog pane gives you one view into the inner workingsof your . aprxfile. Inthissense, astan-
dard ArcGIS Pro project structure kind of resembles that meme of Charlie from It’s Always Sunny
standing in front of the conspiracy board. An . aprx is a big, complicated pile of fragile file paths—
and if you move any of the actual files themselves, the . aprx might break.

Figure 24: Charlie; or, yer average .aprx

Contents pane

You’ve interacted with the Contents pane on the left-hand side of your project interface a lot al-
ready.

You can use it to perform basic spatial data organization taskslike...

- changing the render order of layers by clicking and dragging
+ toggling layers on and off by clicking the checked box
- renaming layers by right-clicking > Rename

Try each of these. Drag the layers around so that they are ordered differently. Toggle some layers
on and off by checking the box. Rename a layer or two.

You can also use the Contents pane to access, examine, and edit critical layer properties like...

+ alayer’s attribute table
+ alayer’s symbology
- alayer’s metadata

Right now, the Contents pane lists all of the data layers that you’ve added to your project. This
should include four layers showing the historical extent of Roman Empire at four different years.

Let’s add a few more.
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1. Using the Catalog pane, go ahead and add the four layers from 1ab01. gdb to the map as
well. You can do so by dragging and dropping them into the Map view, or right-click > “Add
to Current Map”.

2. Now 10 layers should appear in your map:

+ Your base map layers, World Topographic MapandHillshade
- Two layers each of Roman Empire extent at various years

3. Atthe top of the Contents pane—that is, below the “Search” bar and above the “Drawing Or-
der” label—you should see several icons in a horizontal row. When clicked, each of them al-
lows you to filter layers in the Contents pane by different parameters.

4. Click the cylinder (if you hover your cursor over it, it’ll read “List By Data Source”).

Contents w X
? Search 2o

—— ] - <,
-y W ] |:J . + £ _{1"
List By Data Source

Drawinc

Layers are listed by their data source.
4 Fefercmme vomp

roaoa

Figure 25: List layers in contents pane by their data source

5. Once clicked, the organization of the layers in your Contents pane will change. If you drag
the Contents pane so that it’s a little wider—and collapse all entries so that only the data
source is showing—you should see something like this:

6. There are three important takeaways to glean from sorting the layers in this way.

- First, the four layers in your 1abO1 . gdb—or more appropriately, the feature classes—
all share the same source; thatis, 1ab01 . gdb

« Second, the four layers from your downloaded-data folder—or more appropriately,
the shapefiles—all share a different source; that is, their parent folder

+ Third, the two base map layers have sources that resemble URL structures, e.g., begin-
ningwithhttps://. Thesedatalayersarestored on Esri “cloud” servers and delivered
via two file transfer services, respectively called content delivery networks and REST
services, and you don’t need to know how these work, at least not yet, but it’s good to
know that they exist
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Figure 26: List layers in contents pane by their data source

It matters a lot that these data layers have different sources. That 'm asking you to recognize their
difference might feel pedantic, but I promise it is important for grasping how ArcGIS Pro works!

When you’re working on mapping projects, you must always understand where your datalayers are
sourced. If you don’t know this, you could make huge mistakes that waste you lots of time, progress,
and even money.

Of course, we don’t need two of every Roman Empire extent layer in our working map, so let’s cut
out one of the groups. The layers in the downloaded-data should be reserved as clean copies of
the original dataset; following that logic, we can remove them following this simple workflow.

1. Click the top layer in the “stack” of layers sourced from downloaded-data

2. Whileholding down the shift key, select the bottom layer in the stack (this will select all the
layers in between as well)

3. Onany of the layers you just selected, right-click > “Remove”
4. Your layers should disappear from the Contents pane.

5. Toggle the filter of your Contents pane back to “List By Drawing Order” (the icon directly to
the left of the “List By Source” cylinder)

Before proceeding to the next section, simplify your four data layer names. For each layer,
right-click > “Rename” (or click the layer when it’s already selected) and give it a simpler name, e.g.,
roman_empire_ad_14 extent>re_14

Map view

The Map view is where the magic happens: this view, in the center of your project interface, displays
the position of your spatial data layers on a dynamic coordinate system. You can interact with the
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Figure 27: List layers in contents pane by their data source

map, and its contents, by using different commands in the “Map” tab that we discussed above (such
as “Add Data” or “Explore”).

Two of the most important features displayed in the Map view are actually accessed through the
Contents pane: attributes, or the descriptive information associated with geographic features, and
symbology, or the cartographic choices associated with attributes. Let’s look at each of them in turn.

Attributes

Earlier, I mentioned the “attribute table.” This is one of the most important features of any geo-
graphic information system. The attribute table ties geographic features to descriptive informa-
tion, allowing you to connect qualitative and quantitative observations about the world with their
real-life locations. Thanks, attribute table!

Youcanopentheattribute table by interacting with layersin the Contents pane. The attribute table
itself will open in the Map view.

1. The Attribute Table displays all of the qualitative and quantitative information associated
with agivenlayer. To open it, you can right-click alayer > “Attribute Table” or click on alayer
and press ctr1+T.

2. Opentheattribute table for the layer re 200. Make sure it’s sorted at the top of your “stack”
of layers.

3. Youshould see something like this:

4. The attribute table stores important qualitative and quantitative details about the geomet-
ric features represented on the map. Each feature in the map corresponds to a row in the at-
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Figure 28: The attribute table

tribute table. Let me say that again: each feature in the map corresponds to a row in
the attribute table. Very important to recognize this!

5. In the attribute table, columns are called “fields” or “attributes,” while rows are called
“records” or “features.”

6. Youcan “Select” arecord by clicking the record number, or the leftmost cell in the row (the
one to the left of the 0BJECTID_1 column).

7. You can sort the data by double-clicking on the field name.

8. Spend a few moments perusing the data and getting a feel for it. Try sorting a few different
fields in a few different directions.

° Question

Q6 What’s one inconsistency, suspicious feature, or potential data error that you found
while exploring the attributesinre 200?

1. Selecting a cell will highlight the whole row, as well as the corresponding geographic feature
on the Map view, in light blue.

2. However, depending on the scale and region of your Map view, it may be hard to see the row
that you’ve selected in the Map view.

3. You can right-click on the row number to zoom to a specific feature; that is, right-click >
“Zoom To”, or the keystroke ctr1+=,

4. Tryzooming to the feature withaan OBJECTID_1 value of 1 (you can also zoom to a feature
by double-clicking the record number). Your screen should resemble:

° Question

Q7 Usetheattribute table to determine the following for the layer re_200:
- Intotal, how many features does the attribute table contain?

22



Contents v B x [E]Referencemap X [E] Map -

T

Search V]
=O0K/ B &

Drawing Order

4[] Reference map

4 |\§ re 200
] s

aJren7

0
N

4[Jreg9 Ny 5.1974531°W 53.8467405°N v &3 Selected Features: 1 | [ | 1l

($]

0

<

4 Jre 14
- Field: [ Add [ Calculate  Selection: [gg Select By Attributes &2 Zoom To 524 Switch E5 Clear [F Delete (5 Copy

0

>

—, OBJECTID_1* » Sh. * OBJECTID AREA PERIMETER NEWDIO_ NEWDIO_ID ID Sh: L Sh: L jth  Sh: Al
[v/] Werld Topographic Map LN Svee ) = A e Ee———
. 1 1 Polygon 2 0.08067 1.212228 s 00 1.212228 1.212228 0.08067
(/] World Hillshade

2 2 Polygon 3 0.006408 0.311314 4 0 0311314 0.006408

3 3 Polygon 4 43 1.281687 5 0 1.281687

4 4 Polygon 5 62 0.312915 6 0 0.312915

5 5 Polygon 6 .009943 0.433094 7 0 0433105

6 6 Polygon 7 45411501 8 48.053977

7 Polygon 9 0.005059 10 0.320889

5 = M 10of 112 selected Filters: % - — + 1008 - | 2

Figure 29: Zoomed-in view of a selected feature

+ What is the OBJECTID value of the feature with the largest area?
- What is the name of the feature with an 0BJECTID_1 value of 1? Since there’s no at-
tribute for “Feature name,” you may have to toggle your layers on and off.

If this feels like a familiar process, that’s because, it is! You did something similar to this already
when answering Question 3. In the section of this lab on the Ribbon, you used the “Selection” group
of the Map tab to query and filter attribute data:

Project  Map  Insert  Analysis  View  Edit  Imagery  Share  Space Time Cube Explorer _ Help Table Feature Layer  Llabeling  Data
! = s < - =
Cut il 1 EE = & AddGrphicstayer || [\ [Od [(A- E2 Attributes &E‘ £ii Pause @3 Lock [0 o=
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B co Al (A ! an ks g B 9 Clear sl T"‘:_" ¢ View Unplaced 2 Ky
Paste 24 Explore 7~ ¥ Bookmarks Go | Basemap Add Select Select By Select By Measure Locate Infographics Coordinate | X P Convert | Download
Copy Pat - &« v To XY v Datav ~ Aftributes Location &8 Zoom To ~ ~ v Conversion | (2 More v v Map~
Clipboard Navigate IF] Layer Selection 15 Inquiry Labeling [l Offline [l ~

= Wl

Figure 30: The selection group in the “Map” tab of the Ribbon
When you’re using ArcGIS Pro—and really, when you’re doing any geospatial project, whether using
this software or not—there are almost always multiple ways to answer the same question.
Before proceeding to the next section:

1. Right-click onany of thelayersin your Contents pane and choose “Zoom to Layer.” This will
snap your Map view to that datalayer’s geographic extent.
2. Inthe “Selection” group of the Map tab, click “Clear”

Symbology

In ArcGIS Pro,symbology entails all aspects of cartographic representation. The color of a polygon,
the thickness of a line, and the icon used for a point are all determined in the “Symbology” tab of a
layer’s properties.
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10.

11.

12,

13.

14.

15.

Toaccessalayer’s symbology, simply right-click >“Symbology”. Tryitoutonthelayerre 14
(just make sure that layer is at the top of the “stack” in your Contents pane).

A new Symbology window should replace your Catalog pane:
Click the color swatch next to the word “Symbol”:
Choose a new color for the feature.

First, click a design from the “Gallery” of preset colors. These come off the shelf of ArcGIS
Pro. When you click one of the options, the feature will automatically update in the Map
view.

Next, click the “Properties” tab and try defining your own color, outline, and outline width.
When you’ve made your choices, you need to click “Apply” to apply them to the Map view.
Then, click the <- arrow to return to the main Symbology pane.

. You can also symbolize features based on attributes in the attribute table. Click the drop-

down bar under the “Primary Symbology” header and select “Graduated Colors”. This will
automatically redraw your re_ 14 layer, likely using the 0BJECTID 1 field. You should see
something like this:

The OBJECTID_1 field isn’t very useful to symbolize. Because it’s just an metadata value, it
doesn’t show us meaningful data or spatial patterns. Unforunately, there aren’t many mean-
ingful fields baked into the re 14 layer, but go ahead and try setting the value of “Field” to
AREA. Feel free to play around with the “Color scheme” as well.

Now choose the “Select” tool from the Map tab.

Open the attribute table for re_14. If you never closed your attribute table for re 200,
you’ll see this second one appear in a new tab. Click the “Show Selected Records” button as
indicated in the screenshot below:

This view of the attribute table allows you to view only records that are currently selected in
the Map view. Try selecting a few features and yow’ll see that the view of the attribute table
dynamically populated based on what you’ve selected:

Try selecting the 3 features that overlap modern-day Tunisia, Algiers, Spain, and France.
Youw’ll have to hold down the shift key while you’re clicking each one.

Now, in the attribute table, right-click the AREA header and select “Summarize”. This will
open the handy Summary Statistics tool, which you can use to calculate summary statistics
for fields in an attribute table.

Complete the form so that it resembles the following, and then click “OK”:

Once the tool has finished running, a new table titled re_14 Statistics should appear
under a new header called “Standalone tables” in your Contents pane.

Right-click in the Area column of the table and select “Visualize Statistics”.
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16. A chart titled Distribution of AREA should appear under a header called “Charts” in
your Contents pane. Double-click on the Distribution of AREA layer, and a chart
should appear on the right-hand side of your screen:

Contents v B X [E]Referencemap X [E] Map .
T ‘ Search

O/ B

Drawing Order
4[] Reference map
4[v)re 14
PERIMETER
[ 0.000000 - 0.829491
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0 B lls- | e B B @ SEEY -
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- 1
4 |re69 —
= =
] 3
5]
- X w — Mean : 53.21294
[v| World Topographic Map i
\z\ World Hillshade 30.35 34.96 3958 4419 48.8 53.42 58.03 62.64 67.26
4 Standalone Tables v AREA

Figure 39

o Question

Q8 Examine the “Statistics” section of the “Chart Properties” for re_14. What is the sum
of:

- the whole dataset?

- your selection?

Once you’ve answered this question, you can:

+ RemovetheDistribution of AREAlayer from the Contents pane
+ Close out of the “Chart Properties” dialog box
+ Click the Map tab in the Ribbon to return to a more familiar interface

Command search box

If you ever get lost searching for something in ArcGIS Pro—e.g., any of the many things that have
been discussed so far in this lab—try typing it out in the Command Search Box at the top of the
screen, just to the right your . aprx file name:
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Figure 40: The command search box

Making your map...

Although this was far from an exhaustive tour of the ArcGIS Pro interface, it’s given you a basic
overview of how to:

+ Organize your project and project files using Windows File Explorer and the Catalog
pane

+ Interact with ArcGIS Pro’s interface

+ Load and remove spatial data layers using things like the Catalog and Contents pane

+ Query and filter spatial data attributes using the “attribute table”

- Basic symbolization via the Symbology pane

Believe it or not, this is enough for you to make a basic map! So go forth and do that... but Thave one
final request: you must make it as ugly as possible.

... UGgLy

You’ve downloaded a bunch of data from the Ancient World Mapping Center. (AWMC) Right now,
it’ssaved in your downloaded-data folder. To finish thislab, add at least 5 more AWMC data
layers to your project, not including one of the Roman Empire extent layers. Try to use a combina-
tion of data from the Physical ShapefilesfolderandtheCultural Shapefilesfolder.

Using the Symbology pane, make the colors clash. Find awful patterns that just do not go together.
See if you can find a 3D crane, like I did, which I didn’t know existed in the ArcGIS symbology uni-
verse until I made a very ugly map; then, put that crane all over Ancient Greece.

When your map is physically difficult to look at...
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Figure 41: What a mess

...it’sready to be laid out.

In the Ribbon, click “Insert” => “New Layout”, and pick a letter size (8.5x11”) in landscape view.
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Figure 42: Layout

A layout view should open in a new tab.

First, click “Map Frame” => pick the “reference map” with a view of your map => drag the crosshairs
to fill the page. Your awful map should appear.
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Then, use the Ribbon items in “Map surrounds” and “Graphics and text” to ruin your map even
more.

b~ v A~
‘EZ:":?VEV I\ﬁ:v

& —
g —
-g—

v v

Map Surrounds  Graphics and Text [

Figure 43: Use this stuff from the ribbon to make a worse map than you ever thought possible

Here is an example abomination:

[Chart Frame|
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Figure 44: Abomination

When you’re ready to export the map:

+ Click “Export layout”

+ Set the file type to PNG

+ Saveitwithagood name(e.g.,ian_awful_map.png)
+ Click “Export”
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Figure 45: Exporting the map

Specifications

Your final map should include, at minimum:

1 of the Roman Empire extent layers
5 additional physical and cultural layers

- Bad symbology applied to all your layers
- Alllayers must be clearly visible at the scale of your exported map
+ The overall vibe of the map should be ugly and Cursed
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Figure 46: Final map

Questions and deliverables

Assigned Due Submit
8/26/26 8/31/26 Section 1, Section 2
Table 3: Rubric

Question Point Value

Question 1 0.5

Question 2 0.5

Question 3 1

Question 4 1

Question 5 1

Question 6 1

Question 7 1
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Question Point Value

Question 8 1
Final map 3
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