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Goals of the Exercise

This exercise introduces you to ArcGIS Pro. You use these applications to create a map of pan
evaporation stations in Texas, and to draw a graph of monthly pan evaporation data measured at these
stations. You link the spatial location of the observation sites, with the time variation of the water
observations data at those sites, and prepare a layout containing the map and chart. You will also upload
your results as a web map of evaporation data so that it can be publicly viewed.




Computer and Data Requirements

To carry out this exercise, you need to have a computer which runs ArcGIS Pro version 2.2. You will also
need an ArcGIS Organizational Account to enable you to login to ArcGIS Online.

In the first part of this exercise using ArcGIS Pro, you will be working with the following spatial datasets:
1. A polygon shapefile of the counties of Texas, called Counties
2. A point shapefile of pan evaporation stations, called Evap
3. A polygon shapefile of the state of Texas, called Texas

These shapefiles consist of several files (e.g. evap.dbf, evap.shp, evap.shx). You can get them from this
zip file: http://www.caee.utexas.edu/prof/maidment/giswr2018/Ex1/Ex1Data.zip

You need to establish a working folder for the exercise. This can be in any convenient location on the
computer you are working on (e.g. C:\giswr2018\Ex1).

After you have downloaded the zip file Ex1Data.zip double click on the file and you should see Winzip
or other zip utility to open the file on your computer (if it doesn’t open you’ll have to unzip this file on a
computer that has a zip utility installed). Extract all files from the zip file to the working folder that
you’ve set up to do this exercise. You should end up with a file list that looks something like this. You
may see these data within a sequence of folder names, and if so, click on each folder down through the
sequence until you locate the required files.

Name - Date modified Type Size
|| Counties.dbf 9/5/201211:41 AM  DEF File 47 KB
| 7| Counties g 121141 AM PRI File 1 KB

|| Counties.sbn 9 01211:41 AM  SEN File 3KB
|| Counties.sbx (201211:41 AM  SBX File 1KBE
|| Counties.shp /201211:41 AM  SHP File 8,450 KB
=] Counties.shp 9/5/201211:41 AM XML Document 22KB
|| Counties.shx 9/5/201211:41 AM  SHXFile 3KB
|| Evap.dbf 9/5/2012 11:33 AN DEF File 30 KB
|7 Evap 9 112 11:33 AN PRJ File 1 KB
|| Evap.sbn 9 01211:33 AN SBN File 1KBE
|| Evap.sbx (2012 11:33 AM SBX File 1KBE
|| Evap.shp /2012 11:33 AN SHP File 2KB
|| Evap.shx 9/5/201211:33 AM 5HX File 1 KB
|| Texas.dbf (201211:44 AM  DEBF File 1 KB
7| Texas 9/5/201211:44 AM PRI File 1 KB
|| Texas.sbn g 11211:44 AM  SBN File 1 KB
|| Texas.shx 012 11:44 AM  SEXFile 1 KB
|| Texas.shp (201211:44 AM  SHP File 1,058 KB
=] Texas.shp 9/5/2012 11:44 AM XML Document 20 KB
|| Texas.shx 9/5/201211:44 AM  SHX File 1 KB


http://www.caee.utexas.edu/prof/maidment/giswr2018/Ex1/Ex1Data.zip

Procedure

Please note that the following procedure is a detailed outline, which can be followed to complete this
lesson. However, you are encouraged to experiment with the program and to be creative.

1. Visualizing Geospatial Data in ArcGIS Pro

Open ArcGIS Pro on the Windows Desktop within the folder labeled ArcGIS

'-" ArcGlS Document Defragm...

KD ArcGIS Pro

® ArcGlS Pro Online Help

The first time you open ArcGIS Pro, you will need to sign in using your ArcGIS Online account. For
convenience, you may want to leave the Sign me in automatically checkbox selected. Once in ArcGIS
Pro, you can check whether you are logged in or not in the upper right-hand corner.

ArcGIS 5ign In x

ArcGIS Pro wants to access your ArcGIS Online account information

ArcGIS Pro developed by:

Sign In & esri
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maidment1840
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Sign me in automatically ]

Once you are in ArcGIS Pro, you will want to start with a Blank template.
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Sign out

Create a new project
Select a project template

Set the location to the folder where you want the data associated with this project to be saved

Create a New Project »

Mame Ex1 F'rn::-_iecﬂ

Location | C:\giswr2018\Ex1 ~

=
Create a new folder for this project

Ok Cancel

You will see that a new folder Ex1Project is created in your folder

This PC » 0OSDisk (C:) = giswr2018 = Exl »
Mame Date modified Type
+ Ex1Data 9/6/2012 1:52 PM File folder
-+ Ex1Project 9/5/2018 1:35 PM File folder
4 Q Ex1Data 8772017 2:39 AM Compressed (zipp...




And if you look inside this folder, you’ll see a project template containing Ex1Project.gdb, which is the
geodatabase for this project, and Ex1Project file, which stores the map layout for the project, and
Ex1Project toolbox that contains any special tools created for this project.

Ca

Ex1Project.gdb 9/5/2018 1:35 PM File folder
1 Ex1Project 8/5/2018 1:35 PM Arcls Project File
&9 B Project 9/5/2018 1:35 PM ArcGls Toolbox

Click on the Insert tab in ArcGIS Pro, then click on the New Map button to create a map.
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and you’ll see a map display open with a nice map of the United States. Pretty cool!
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In the Map tab, use the Add Data button to add the data for this exercise to the map display.

5 @ lill

ArcGls Pro - Ex1Project - Map

Add xy point data to the map.
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Navigate to the folder containing the exercise data and select all three shape files at once by using the
shift key. Click the OK button to add the data to your ArcMap display.
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The display should look something like the following (the colors for each data layer are chosen

automatically by ArcGIS Pro).
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Let’s make sure that we can retrieve the results of these actions if we inadvertently make a mistake and
close the application. Use Project/Save to save the contents of the current project.




©

Open

Save As

The project will save in the initial destination provided when you created the project (Ex1Project for this
example). There is an Ex1Project.aprx file within the project folder that contains the table of contents
and symbology information for your map. You can shut down ArcGIS Pro and reload the same map
display by clicking on Ex1Project.aprx. Sometimes, ArcGIS Pro fails for some unexplained reason and
you get the “Blue Screen of Death” on your computer. In this case, you have to wait until the computer
recovers and you can login and restart applications. If this happens, restart ArcGIS Pro as shown below
and you can pick up where you left off when you last saved the project. Make sure you save your project
often!

Ex1Project.gdb 8/5/2018 1:35 PM File folder

ImportLog G/5/2018 1:51 PM File folder

Index 8/5/2018 2:39 PM File folder
= Ex1Project 9/5/2018 211 PM ArcGIS Project File 25 KB
&9 £ Project 8/5/2018 1:35 PM ArcGlS Toolbox 4 KB

ArcGIS Pro




Note that the .aprx file that is saved does not contain the map data, rather it contains references to the
data. This means that if you move the data files and then try and load the map document, ArcGIS Pro may
not be able to find the data. We’ll deal with how to fix this later.

Depending on the order in which themes were added the Texas theme may lie above the Counties theme
S0 you cannot see the Counties theme.
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Click on the Counties theme and drag it up so that it is located above the Texas theme. You’ll then get a
display showing the counties. If the layer does not respond to being dragged check that you have the
drawing order tab in the Contents pane (the pane on the left) active. There are options to switch into other
panes that provide other functionality and give other information about the layers in your map. You could
explore these if interested.
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To change the appearance of a map display, you can access the Symbology menu by selecting the Symbol
displayed in the ArcGIS Pro table of contents and the Symbology information will open on the right side
of the screen. Alternately, you may right-click on the layer name (ie. “Texas”) and select Symbology.

4 Texas
]

[ Click to modify symbol. |

You’ll see a new Symbology window open in the right hand side of your screen, denoted by the
Symbology tab at the bottom of the window.

Catalog | Symbology

You’ll notice in working with ArcGIS Pro that new windows open up on the right hand side for different

functions such as Symbology, Geoprocessing, Catalog, etc as you go through different tasks in the
exercise.

Note that depending on whether you open Symbology through the layer or through the symbol you get
into symbology at the top level or at the Format Symbol Level
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Top Level (from right clicking on name in Format Symbol Level (from Clicking on Symbol)
Contents pane)
Symbology - Texas * X
Symbology - Texas > B x - —
’ 9 € Format Polygon Symbol —
o B 5 £ = Gallery | Properties
Type here to search g Project styles -
Primary symbolo
S L Symbols found: 112 Y
Single Symbaol v
v ArcGls 2D
Symbol I:l
[ [
Label I I
Black Black Dashed
Description Outli... Outline... Black...
Airport Airport Building
Runway Footprint
Cemetery Commerc..  Cultural

Clicking on the left arrow and Symbol toggles back and forth between these. You’ll see at the top of the
Format Polygon Symbol panel there are two headings: Gallery and Properties. Gallery gives you a
menu of choices as to what Symbology you can use, and Properties shows properties of the currently
selected Symbology. You can also Toggle between Gallery and Properties to control the ways
symbology can be adjusted. Experiment a bit with the options to get a feel for how you can change colors
and outlines, or use preset symbology definitions.

Select Properties in the Format Polygon Symbol panel. You’ll see three important items in this panel, the
Color that refers to the color used for filling the interior of the polygon of Texas, Outline Color that
refers to the color of the line defining the border of Texas, and Outline Width that defines how thick the
Outline will be. As you work with ArcGIS Pro, you’ll spend a lot of time modifying these to make
visually interesting and attractive maps.
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Symbology - Texas » X

®© Format Polygon Symbol =

Gallery || Properties

2 S

¥

[ ] Enable scale-based sizing

* Appearance

Colar . -
Cutline color |:| -

Outline width 0.75 pt

Now make your selections for the Color, Outline Color, and Outline Width. You can show the outline
of the State of Texas more distinctly by using the No Color symbology for the Fill Color and then
changing the Outline Color to Green and the Outline Width to 2.

Color |:| -

ArcGIs Colors

Symbology - Texas
© Format Polygon Symbol =
Gallery | Properties

7S & F

¥

[ ] Enable scale-based sizing

¥ Appearance

Colar |:| o
Cutline color .'

Outline width 2pt .

And click Apply at the bottom of the panel to cause these Symbology changes to be made.
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Apply

Drag the Texas layer above the Counties layer, and you’ll see that the Counties are not obscured as they
were before, and the State of Texas is highlighted with a nice Green outline! We are green in Texas! If
you have another color for your Counties, then click on the Counties symbol in the Legend and in the
Symbol Selector window that appears select a nice green color and hit Ok to recolor your counties and
choose a dark grey color for the outline so you can still see the boundaries of the counties.
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You can see that the Pan Evaporation stations, originally colored green, have been obscured as we
changed the colors of the Texas and Counties themes. Let’s color them in red so that they show up
clearly. Follow the same procedure for the Evap theme as for the Texas and Counties themes to open
the Symbology panel and change the color of the point symbols to red.
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Note that your display may contain multiple tabs and panes. You can move these around and dock
them to suite your preferences and what you are doing. Here | docked the catalog pane and symbology

pane together to simplify what | am working with.
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2. Storing Data in the Project Geodatabase

The data files we have now are still in the form of shape files that we downloaded from the web
link. It's good in ArcGIS Pro projects to copy the data over into the Project geodatabase so that
you have all your information in one nice tidy package.

If you click on the Catalog tab at the bottom of the right hand side panel

Catalog | Symbology

You’ll open up a panel that shows the project components. If you click on Databases, you’ll see
your Ex1Project.gdb database that is presently empty.
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Catalog > X
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Search 2
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Let’s put the Evaporation stations in the geodatabase first. Right click on the Evap theme and select
Data/Export Features.

4 Map
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You’ll notice that a new Geoprocessing tab and panel opens up for a function called Copy Features.
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Catalog Symbology Geocprocessing

Say “hello” to Geoprocessing, because you’ll see a lot of this panel throughout the course. All the
ArcGIS processing functions are accessed this way. In this case the Copy Features function takes as Input
Features the shape file Evap and there is a proposed name for the Output Features of
Evap_CopyFeatures2, which seems rather complicated.

Geoprocessing ~ X

© Copy Features

(==

Parameters | Ervironments |

Input Features
Evap M
Output Feature Class
Evap_CopyFeatures2

Let’s click on the Output Feature Class box and change the name to Evap. Notice that by default your
outputs are being directed to the Ex1Project geodatabase. This is a really nice feature of ArcGIS Pro.

Geoprocessing - X
© Copy Features =
Parameters | Envircnments | ':? )
Input Features
Evap v r
Output Feature Class
M BExTEx 1 Project\Ex1 Project.gdb\Evap
] Run [ » . . . .
Hit at the bottom of the Geoprocessing panel to execute this function. You always have to hit

Run at the end of setting up a Geoprocessing function. It’s easy to forget this and then go back and find
that nothing has happened. You’ll get a message at the bottom that Copy Features has run successfully.
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Now if you click on the Catalog tab at the bottom of the right hand window and look at your Ex1Project
geodatabase, you’ll see that the Evap theme has been added there.

Catalog » B X

Project | Portal | Favorites | History =

Search je

o Maps
& Toolboxes
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4 [_:&. Ex1Project.gdb
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iz Styles
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And if you look in your legend bar on the left hand side, you’ll see that you’ve now got two copies of the
Evap theme, the one on top that you just created in the geodatabase, and the one below that which is the
original one created from the shape file. Notice that the Symbology of the new Evap theme is retained as
the copy is made.

Right click on the lower one of these two and Remove it from the map display.
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Repeat these steps for copying the Texas and Counties themes in the Ex1Project geodatabase and you’ll
see if you look at the Catalog panel that your Ex1Project geodatabase now has all the geospatial
information in it that we’ll use for this exercise. In later exercises in the class, you’ll do more
Geoprocessing to create new layers in the project geodatabase but in this exercise, we’ll work just with

these three layers.

In ArcGIS Pro, use Project/Save to save this new version of your Ex1Project file.

Catalog v 1

Project | Portal | Favorites | History

Search L

o Maps
& Toolboxes
4 5 Databases
4 E_l“ Ex1Project.gdb
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Texas

iz Shyles
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Y Locators

Let’s check out some of the Properties of the Evap data. In the Catalog panel right click on the Evap
theme and select the Properties option.
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You can read under Data Source, the location of the database, and that this is a Simple feature class of
Point features. This means that these points just have (x,y) coordinates. Under the Source tab, select the
Spatial Reference option

Feature Class Properties: Evap X
Source ¥ Data Source i
Indexes
Relationships Data Type Fie Geodatabase Feature Class

Database Chgiswr2018\ExT\Ex1Project\ Ex1Projectgdb

Feature Class Evap \J
Alias Evap

Feature Type Simple

Geometry Type Paint

Coordinates have 7 value | No
Coordinates have M value Mo
Attachments Mo Attachments

» Extent
| > Spatial Reference

» Nnmain_Resnlutinon and Tnleranca
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And you’ll see that the location of the points is given in the North American Geographic Coordinate
System of 1983, which means that each point has a latitude and longitude coordinate. We’ll learn more
about geodesy, map projections and coordinate systems shortly in the class.

+ Spatial Reference

Geographic coordinate systern | GCS North American 1983
WEKID 4265

Authority EPGG

Angular Unit Degree (0.0174532925199433
Prime Meridian Greenwich (0.0

Cratum C Morth American 1983
Sphenoid GRS 1980

Sermimajor Axis 63781370

Semiminar Axis 6356752 314140356

Inverse FatEning 298 25722211

Repeat this query for the Spatial Reference of the Texas, and Counties layers and you’ll see that they
are same as for the Evap layer. Hence, all our data use the same geospatial coordinate system.

If you go to the map display and move the cursor around, you’ll see the Latitude and Longitude of the
cursor location changes in the bottom of the map display

" <r_ Monterrey
saltillo )

7.8812290°W 28.1068342°N

o
C

In the Map tab in ArcGIS Pro, you can use the Explore button to Pan around the map display, and use

Shift and clicking and dragging a box to center on a particular location within a map. Alternatively, you
AERKA
can use the Zoom in and Zoom out arrows # % 3 tg get closer or farther views of your map.
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If you zoom in to far south of Texas you can find the coordinates of the Southernmost part of the state as
approximately 97.40 °W in Longitude and 25.83 °N in Latitude. Notice that these coordinates are listed
in Longitude, Latitude order, equivalent to (X, y) if we were thinking of this as a normal scientific
coordinate system. These units are called Decimal Degrees, and this is how geographic coordinates of
Latitude and Longitude are stored inside the GIS, and not as in units of Degrees, Minutes and Seconds as
you might be more used to.

latamoros

97.4014361°W 25.838071

wn

°N

Similarly if you go to the top of Texas and run your cursor along the state line, you’ll see that this follows
the latitude parallel of 36.50 °N. Hence we can say that Texas extends from 25.83 °N to 36.50 °N from
South to North or 36.50 — 25.83 = 10.67° in north-south extent.

101.9754165°W 36.5050830°N

To be turned in: Find the Latitude of the most Northern and Southern locations in Texas and the
Longitude of the most Western and Eastern locations in Texas. What is the North-South extent in degrees
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of Latitude? What is the East-West extent in degrees of Longitude? Measured in Decimal Degrees, is
Texas wider than it is taller or the other way around?

3. Using Base Maps from ArcGIS Online

You may have noticed the topographic map that automatically loaded on start-up. This topographic map
is an example of an ArcGIS Online basemap, which supplements the local GIS data we have been adding
up to this point. The Topographic base map is the default basemap used in ArcGIS Pro.

DEmge-c-|s LAYER
MAP INSERT  ANALYSIS VIEW EDIT SHARE APPEARANCE
' A~ o~ :
5 Cut W @ [ I] gg + [%E [PE % Attributes
EiCopy _ ™ aKed : ,
aste Explore Bookmarks ‘Basemap Add Select Select By Select By Infographic
> > w Data~ Preset~ ~  Attributes Location v
Clipboard Navigate ]
Contents -1
Y| | — -) |
Imagery
= m 4 o |
= O H & L B4 ) 1
fintida " f ‘I 2 ]
Terrace A
Drawing Order \ ‘ E
= D Map Topographic Dark Gray Canvas Light Gray Canvas B
4 Evap TP ey A i
° Fariy e _qa‘"i/ § - N 4 B |y B
g Sariannik ‘
FRANC ALY CITTY NS
4 [J] Texas ] '7 " .’: ! ,.n.. ] YTy I
O Tomoys S o, DR o llrat |
4 [J] Counties National Geographic Oceans Terrain with Labels
O ™ | J < [ R 1
‘ \ ¢ ) nE
Topographic // 4 |
NP sroons T |
¢ e |
g . N1 ‘ 9
OpenétreetMa VL]S‘GS ‘Nwationai vM.ap

™ e
Cruces

Click on Basemap then Streets to switch to the Streets basemap, and you should see a background map
change from the default topography basemap to a display like that shown below. Pretty cool!
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To quickly get the map to center on Texas, right click on the Texas layer and select Zoom to Layer

4 Texz-
O |E Com

£ Remove
4 Cou

Wor B Attribute Table

Design b
Joins and Relates ¥
|, Create Chart b

o, Zoom To Layer

Click on the Counties theme and use the Symbol Selector to change the Fill Color to “No Color” so we
can see through it to the background map, change the border color to black, and change the border
thickness to 1. Click on the symbol for the Evap points and use the Symbol Selector to change the size of

the points to 10. Let’s examine Travis County.
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Zoom in to Travis County using the scroll wheel or right-click and pan (up zooms in, down zooms out).
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Zoom in to Travis County by Austin in the center of Texas, and let’s examine the evaporation site by
Lake Travis to the Northwest of the city. Notice how more detailed information appears as you zoom in.
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Let’s label the sites with their names. To create a label, right click on Evap and select Labeling
Properties from the menu to open the Label Class options on the right side of the screen.

[E=] WiEp
4 Evap |
® | Copy
B Texas| B Rermowve
4 Coun EE Attribute Table
|:| Dresign b
Waorlg

Joins and Relates 4
|, Create Chart b

o, Zoom To Layer

Selection 4

fp Label

ﬂﬂj Labeling Properties...

Verify that Station is selected ($feature.Station in the Expression box).
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Label Class - X

Evap - Class 1

Class - |S;.-'mtcl |F‘cziticr‘|

é?]h-ﬁ

ry
Language |Arcade v|

Fields T Functions T
FID = | Abs( =
Station I Acos() I
Latitude Azin()

Lengitude w || Atan() =
|Insert‘lfalues *|

Ffeature.5tation

At the top of the Label Class, select Symbol and Appearance, then select 16 point as the type size. Hit
Apply at the bottom of the screen to accept changes.
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Label Class ~ 1
Evap - Class 1 =
Class - Position
A
5 =
lVAppearance I
Font name |Tahoma '|
Font style |Regu|ar -
Size 10 pt =
Text fill symbol 6
7
Color
]
Qutline celor a
Outline width 10
11
[] Underline 12
[ Strikethrough
Text case tlﬁ ]
18
Position adjustment 71
» Position 24
» Rotation 36
» Halo 48
* Shadow a0
» Callout 12

Hit Apply to confirm these selections

100% ~|| e H

Apply Cancel

Now, to display the label, right click on the Evap theme and select Label from the menu.
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Design
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Selection 4
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fg Labeling Properties...

Now we’ve got a nice map that shows the location of our observation site labeled with its name.

5 4

If you zoom in a bit closer, you can see just where the site is located near Lake Travis. You can even see
the access roads you’d use to go to this site.



a\
AY

e

&
Mill %

.LAKE"TRAVIS

a9 W
Vo Viento

«finld Dam C»
Mans
weld o
P~ N

5’? '4’-/ Yan fieh
s

4
Ly

Antonip g

Now, let’s look at some imagery for this location. Proceeding as you did before to get the Street map, use
the BaseMap button to add data for Imagery.

Imagery

And now you’ll see the same information displayed against a background map of orthoimagery, and let’s
zoom in a bit to see more detail. For the Evap theme, | have used the Properties/Label to change the
color of my site labels from black to blue to make them easier to see against the image background. This
is really cool stuff! You can really get a sense of context about where this observation site is located.

Use File/Save to save this map display as Ex1Project.aprx so that you can get it back later.
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4. Accessing and Querying Attribute Data
Let’s go back to the view we had earlier of Travis County. Use the Go Back to Previous Extent arrow

kAP INSERT ANAL
W = AL

y NEERZA
Explor m* *' Bookmarks

-

Mavigate N

to step back through the views we have just been working on, and switch back to the Streets basemap
again. Change the Label color for the Evap sites back to Black.

Numerical and text information stored in the fields of the shapefile tables are called attributes. To access
attribute data of the feature at a specific location, simply click on the feature in the map you are interested
in. In this case, click on the Lake Travis evaporation site symbology (the red point).

In the window that pops up you’ll see the attributes of that particular feature. In this instance, what you
see is that the data for Lake Travis cover the range from 2003 to 2010, the latitude and longitude are
30.403 and -97.917, and the values from Jan through Dec are the mean monthly evaporation recorded at
this location whose annual total is 69.36 inches. Notice also that the Longitude and Latitude of the point
you clicked on are shown at the bottom of the popup window they correspond to the attribute values
recorded for this feature, as they should.

PO,D*\JP ~ 0 X
4 Evap (1) (
LAKE TRAVI I_
®
Evap - LAKE TRAVIS

CTID 25

LAKE TRAVIS

30.403

ude -97.917
ir 8
ar 2003
alYear 2010

2.43375
2.7375
4.64375
6.0475
7.41875
9.12625
9.36875
9.67125

Sep 6.7925

Oct 5.04625
3.47625
2.5675
69.36125
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These are pan evaporation data recorded using an instrument like that shown below. The evaporation data
were obtained from the Texas Water Development Board. Only data from 2001 onwards is used since the
TWDB has quality control checked that information. Monthly evaporation is found by averaging the daily
values of evaporation read from the pan, and multiplying by the number of days in the month. If a month
has fewer than 20 daily values recorded, it is excluded from the dataset. Only years with valid monthly
data for all 12 months are used in computing the mean monthly and mean annual pan evaporation data
shown in the attribute table.

Viewing an Attribute Table

To access attribute data of an entire layer in ArcGIS Pro: right click on the Evap layer name in the table
of contents, and select Attribute Table:

If you scroll down the resulting Table and click on the box to the left of ObjectID 25, you’ll see the
record that contains the attributes of the Lake Travis station that you identified earlier. You may have
noticed that once you selected the row, the corresponding point was selected in the map — this is a key
idea of GIS — map features are described by records in attribute tables.
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I Search

Drawing Order
Map
4| Evap
S
4[] Texas
]
4 [/] Counties

L]

World Street Map

Unandar

Cadar Park

~ Dripping
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| @ Selected Features: 1 | Il | §

(678953  -|| B %t EH 98.1587076°W 30.0555407°N
5 Evap X
\rseu: B E | Selecton: 62 B B B & =
| 4 OBJECTID | Shape Station Latitude Longitude NumYear FirstYear FinalYear Jan
24 Point | LAKE TAWAKONI 32.85 -95.88 4 2005 2011 | 2.
| |25 Point  LAKE TRAVIS 30.403 -97.917 8 2003 2010 24
26 Point |LAVON DAM 33.034333 -96.485 3 2003 2008 (3.98
27 Point  MATHIS 4 SSW 28.036778 -97.872 9 2001 2011 13.54
To Clear a Selected feature and select a new one, click on Clear at the top of the Attribute Table.
Field: 55 Add [B3 Delete FH Calculate | Selection: &?Zoom To %é“ Switcl’* E Clear | 3 Delete §CDPY =
4 OBJECTID | Shape = Station Latitude Longitude = MumYear FirstYear FinalYear Jan Feb Mar
24 Point | LAKE TAWAKONI 32.85 -95.88 4 2005 2011 | 26125 292 5.
|25 Point  LAKE TRAVIS 30.403 -97.917 3 2003 2010 243375 27375 464
26 Point | LAVON DAM 33.034333 -96.485 3 2003 2008 |3.983333 |3.876667 | 5.476
27 Point | MATHIS 4 55W 28036773 -97.872 9 2001 2011 |3.541111 4081111 | 6.268

5. Selecting features from a feature class

Selecting features from a feature class involves choosing a subset of all the features in the class for a
specific purpose. Feature selection can be made from a map by identifying the geometric shape or from an
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attribute table by identifying the record. Regardless of how you select an object, both the shape in the map
and the record in the attribute table will be selected. Zoom out to where you can see several evaporation
stations. Click on the Select/Select Features by Rectangle tool in the Map tab.

MAP INSERT  AMNALYSIS VIEW EDIT SHARE APPEARAMNC

o h SEm [ T

NERA HEA
Explore AR LN Bookmarks Basemap Add Select Select By Seled
= = = Data~ *  Attributes Locat
Mavigate [F] Layer

%E Rectangle rn

o0 x |ElMe x
[L[‘:Q Polygon  h—

Drag a box over a rectangle covering the three evaporation sites in the Highland Lakes reservoir system
shown

X ¥ Catalog I I!m

1
|
1

s . ST
; \ /*’JI ._\Tm.m c

________________ o > s
{ f

BUCHANAN DAM GE:ORGEE N

| X
WIRTZ DAM

{ —
Cedar Park ({Rotid Rock

You'll see records highlighted both on the map and in the attribute table. I’ve turned off the Counties layer
(click off the check box in the map Legend)

4 [ | Counties

]
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and used Show selected records at the bottom of the Attribute Table to just show the three highlighted
stations.

EE| 3 pf 54 selected
[ - Cake
— P Buchangn

= O I .

= ano BUCHANAN DAM*

3 @ |l ®
Drawing Order gty ()
Map )
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(1636518 -|| B 2t B 98.6697237°W 304398377°N | & Selected Features: 9 | 11
frield: R B | Selection: 6 ¥ B [ 5 | Highlighted: - =
‘; OBJECTID | Shape Station Latitude Longitude ~NumYear FirstYear FinalYear
\ |6 Point  BUCHANAN DAM 30.733 -98.43 5 2007 2011
| 25 Point  LAKE TRAVIS 30.403 -97.917 8 2003 2010
| |5 Point  WIRTZ DAM 30.55 -98.33 4 2002 2006
i Click to add new row.

To clear your selection, choose Clear.

MAP INSERT AMALYSIS VIEW EDIT SHARE APPEARAMCE LABELIMG

eoih SEm I A
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- - - Data~ Preset= =  Attributes Location
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Clicking on Show all records, then displays all the records in the attribute table again.
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Close the Attribute Table

B Evap

by clicking on the X next to the Evap tab in the table panel.

6. Mapping Annual Evaporation

Let’s suppose we want to map the values of annual evaporation recorded at the stations, rather than just
placing a symbol at their location. Let’s zoom out to the state of Texas again. Right click on the Texas
feature class and select Zoom to Layer

Clipboard

=
Lontents

(o) lEu:u:um To Layer I

Y

Selection

&

E

= @

Drawing Order

Label

Labeling Properties...

‘.{

Symbology

[55] Disable Pop-ups

You’ll see that there are a lot of labels showing up large in your new map. Get rid of these by right
clicking on the Evap layer and toggling the Label entry so that the Labels are turned off.
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Right click on the Evap layer and select Symbology.
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In the Symbology section on the right-hand side, click on “Single Symbol” and change to “Graduated
Symbols”.
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Drraw quantities using graduated symbaols.
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o
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Unclassed Colors
Drraw quantities using an unclassed color gradient.

Change Field to “Annual” and make the Template color blue.
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I have turned off all the other layers and added the Topographic base map to get the image below. Very
cool!
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Use Project/Save to save your Ex1Project file.

7. Making a Chart

You can see from the map that there is some tendency for lower evaporation values near the coast and to
the East and higher values to the West. Charts are useful because they allow you to visualize trends in
data. Right-click on Evap, hover over Create Chart, and select Scatter Plot.
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In the panel on the right select X-Axis Number as Longitude and Y-Axis Number as Annual. The
results is a graph of the Annual Evaporation (Annual) of all the stations plotted against the Longitude of
the station. You can see that there is a general trend of the evaporation increasing as you go from East to
West in Texas. The color of the chart points is blue, the same as the map points.

Evap - Relationship ...tude and Annual X * | Chart Prope rties -3 x

EL_El |_|_; Filter: VEI B
Relationship between Longitude and Annual

Evap - Relationship between Longitude and Annual

Data | General | Guides '?‘

Variables

X-axis NMumber
Longitude

Y-axis Number
R2=0.41

Annual

Annual

v Symbol
Color
50 o
-104 -100 96 ®) Use layer colors
_) 5ingle color
Longitude

Select the General option in the pane on the right and edit the chart properties to make them more
descriptive. Change the title to Pan Evaporation in Texas and relabel the vertical axis Annual
Evaporation (Inches).

|5 Evap - Pan Evaporation in Texas X ~ | Chart Properties
ElEI |_I_; Filter: ? 2z
Pan Evaporation in Texas

Evap - Pan Evaporation in Texas

Data | General | Guidss
110
B Chart title
3 100
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_
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g 70 Y axis title
[k
= Annual Evaporation [Inches)
g 60
= Legend title
< 50 o
-104 -100 -96
Longitude Description

If you close your chart and later want to reopen it, you can click on the chart symbol in the Legend bar
and a list of your charts will appear in the legend, along with the feature classes in your map. If you
select points on the map they will also be selected as points on the chart, and vice versa. This is called
“Painting” between applications. It’s a nice capability to be able to relate charted data to the
corresponding map locations.
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If you switch back to the Data option in the Chart tab on the right hand panel, you’ll see under Statistics,
the equation of the trend line of the data is given.

w Statistics

Show linear trend —
y = -311.34450 + -4.02294 x
R2 = 0.4083028193

In this case, the y value is the Annual Pan Evaporation in Inches, and the x value is the Longitude in
Decimal Degrees. For example, for Austin, which is at approximately 98 °W, the pan evaporation
estimate is computed as Evaporation = - 311.34 — 4.02294*(-98) = 82.90 inches. Notice that we have to
use the fact that West Longitude is negative in this equation to get the right answer.
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y = -311.34450 + -4.02294 x
R2 = 0.4083028193

> Axes

> Number format

Cat.. Sym.. Lab.. Geo..

Exp...

Mo.,

To be turned in: Use the values for Longitude of the most Western and most Eastern locations in Texas to
make an estimate of Pan Evaporation at those locations. By how much does the expected pan

evaporation increase as you go from East to West in Texas? Why is this so?

Try some different kinds of charts, such as Bar Charts and Histograms (using different options from the

right click menu Create Chart in the table of contents layer in the left window). Note that ArcGIS Pro

automatically sorts bar charts from highest to lowest from left to right. See http://pro.arcgis.com/en/pro-

app/help/analysis/geoprocessing/charts/bar-chart.htm for more details. Here is a pretty cool histogram of

the pan evaporation data, with statistical properties of the data as well.
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|| y Evap: Histogram 3 X

COUNT

=]

=
o (=]
]
E =
[=)
-
=3
(=]

65.22 72.96 80.7 88.43
Annual

— Mean : 81.16
Median : 81.59
StdDev : 13.09

103.91 111.85

If you create the same kind of graph for Evaporation and Latitude, you can see that there isn’t a tendency
for evaporation to vary with latitude in Texas, as there is for variation of evaporation with longitude.

Scatter Plot of Evap

Annual
o

27 28 29 30 31
Latitude

W
P
(48]
L

Notice how with some very simple charting steps, we’ve been able to get some interesting insight into

the character of pan evaporation in Texas.

Use Project/Save to save your ArcGIS Pro document Ex1Project so that you can retain this display.
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Graphing in Excel

Another option for charting is to do it in Excel. To do this we need to use Geoprocessing function called
Table to Excel to create an Excel spreadsheet that from the Attribute table of the Evap feature class. Click
Geoprocessing tab at the bottom of the right hand side panel, and type in the phrase “Table to Excel” in
the Find tools box.

Geoprocessing v 1

(&) | table to excel X -

Search Results (45)
‘JE_['TEI;:IIETD Excel (Conversion ook
E Excel To Table [Conversion Tooks

*., Table To Table [Conversion Took

You will see a corresponding function appear as part of “Conversion Tools”. Select this function and
choose the Evap table as the Input Table and just accept the default Output Excel File option.

Geoprocessing v X
® Table To Excel =
Parameters | Envircnments | ’:?
Input Table
Evap -

Output Excel File
NEExT\Ex1Project\Evap_TableToExcel xls

—

Click Run.
If you now go to the Ex1Project folder using Windows Explorer, you’ll see that the new Excel file is

displayed along with your other project information.

Mhis PC » OS5Disk (C:) » giswr2018 » Ex1 » Ex1Project

Fa

Mame Date modified Type Size
Ex1Project.gdb 9/5/2018 5:41 PM File folder
Importlog 8/5/2018 1:51 PM File folder
Index 9/5/2018 5:41 PM File folder

=

@ Evap_TableToExcel
1 Ex1Project
% Ex1Project

F5/2018 5:41 PM Microsoft Excel 97...
/5/2018 5:41 PM ArcGlS Project File

f5,/2018 1:35 PM Arcils Toolbox

F=RNT=}
X

=]
.
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Now the data are in the familiar Excel format and you can make whatever charts you want.

ﬁ- - ] Evap_TableToExcel [Compatibility Made] - Excel 7 @ - O %
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW

Al - fr | osectp A
A B C D E F G H | J K -

1 OBJECTID Station Latitude Longitude NumYear FirstYear FinalYear Jan Feb Mar Apr
2 1 AMISTAD DAM 2946 -101.02 8 2001 2010 4305 498875 7.73875 9.74

3 2 BARDWELL DAM 32263 -96.637 5 2001 2008 4.076 347 564 7.0
4 3 BEAUMONT RESEARCH CT 30.0668 -94.2866 5 2001 20M 28 2.938 4.848 6.3

5 4 BENBROOK DAM 32.647 -97.443 6 2002 2008 3.783333 3.743333 5.96 6.9533

6 5 BRAUNIG LAKE 2925 -98.38 7 2001 2010 2383 2962857 4674286 6.2542

7 6 BUCHANAN DAM 30733 -98.43 5 2007 2011 2682 351 5774 72

7 CANYON DAM 29.87 -98.196 9 2001 2011 3.192222 3.353333 5173333 6.

9 8 CHOKE CANYON DAM 28 467 -98.252 10 2001 2011 3.269 3.969 6.158 77
10 9 COLETO CREEK RESERVOIR 28.715 -97.174 8 2004 20M 24475 249875 3.83625 4.503
1 10 DELL CITY & SSW 31.88 -105.226667 6 2001 2009 4.026667 5.638333 10.501667 12.7
12 11 EAGLE LAKE 29633 -96.38 7 2001 2011 2912857 3.205714 4.98 6.8985
13 12 FALCON DAM 26.558 -99.137 6 2004 2011 3876667 4673333 76 96716
14 13 GEORGETOWN LAKE 30.683 -97.7168 5 2001 2009 2878 285 4.022 5
15 14 GRANGER DAM 307 -97.349 5 2001 2008 3714 4.064 5.216 72
16 15 INGRAM 3015 -99.35 8 2002 20M 313 4.175 6.41875 7.963
17 16 IOWA PARK 33.916 -98.65 5 2002 2009 3.624 4.626 7136 8.8
18 17 JOE POOL LAKE 32635333 -96.968667 3 2005 2008 329 368 5.936667 7]
19 18 LAKE BASTROP 3015 -97.26 4 2001 2004 27875 27525 4.005 6.
20 19 LAKE FORK 32816 -95.53 7 2002 2011 2825714 348 5.494286 7.0585
21 20 LAKE GRANBURY 32416 97.75 8 2002 20M 3.05125 3.315 5775 7.60
22 21 LAKE J.B. THOMAS 32.583 -101.1 3 2001 2009 2.996667 3.883333 6.596667 9.2033
23 22 LAKE LIMESTONE 31533 -96.53 9 2002 2011 4078889 4113333 5.825556 74066
24 23 LAKE LIVINGSTON 30633 -95.01 9 2002 2011 3.188889 3.576667 5163333 6.8633
25 24 LAKE TAWAKON\ 32.85 -95.88 4 2005 2011 26125 292 5.695 T

Evap TableToExceI @® “ v

For example, here is a nice chart of the monthly distribution of pan evaporation at Lake Travis.

Monthly Evaporation at Lake Travis

]Illl”l“lt

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

=
o N

Evaporation (Inches)

O N & OO

To be turned in: Prepare a chart of the monthly distribution of pan evaporation at one of the evaporation
sites. What is the ratio between the pan evaporation in the largest month compared to the smallest
month?

8. Making a Map Layout

Now we are going to create a formal map of evaporation in Texas that includes the charts that we’ve
created.

Under the Insert tab, select New Layout and pick the “Letter” layout.
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MAP INSERT

:' =] Mew Layout = & Toolbox -
Ka

AMSI - Portrait

Map -

T

You should now see the layout frame on the bottom portion of the screen. Add a Map Frame to your
layout by making sure the Layout is selected and then going to Insert, Map Frame/Map (the name of your
current map).
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INSERT AMALYSIS VIEW SHARE

[
| Toolbox ~ “h[i 051 a— a2 A Text - O- O
Add Folder e £ Dynamic Text ~ \a'd
p Morth  5cale Legend  Symbol
|Task' Frame = Arrow = Bar~= = + - 0
!i NTL
iy Roswell
FacaDc
Chart 1 -ox|rLarn

@Odess

ir Chart of Evap

m I M

Default
Other Longitude: -97.716

Annual: 64.54

i m p-r...f‘\-—

Big Band
Natonal
Pairk

<MNonex>

T
CHIHUAHUA s
C hihuahua SIERRA MA
. ORIENTA
Sat
1:4,992 491 ™ | BE, s |

I Layout X I

-10 -3

I

Reduce the size of the data frame in the layout (i.e., rectangle where the spatial data is contained) -- to
make room for the graph -- by clicking on the map and moving its handlers.

Now, in order to center your map within the map data reference, first select Layout, then click Activate.

I LAYOUT [MSERT AMALYSIS VIEW SHARE DESIGM FORMAT

oy 28 [%.T_&':I 1] Select Al @ Bk E] T [Z] Rulers 9 LLI

&2 {1 i i : €K
R 25 Clear Selection Guides
Mavigate ~ Select Orientation Map Activate [ © “ BDDI-:marI-:
a = X Delete - Series = -
Mavigate Elements Page Setup P Show Map

Once Activate has been clicked, the Layout display region should have a faded paper background as
shown in the following image.
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Next, select the Explore key and pan/zoom over the map until it is centered over Texas at the scale you
want.

5 ACTIVATED MAP FRAME

NAP INSERT AMALYSIS VIEW EDIT LAYOUT

& B8

v &2 1
Mavigate Hj

)

S

You can also, while the map is activated, click on the back to Layout link to close activation

= B Ldid T FreseL = = ALLNDULES:  LOCdLIUr

jate [F] Layer Selection

1 x Er@uﬁh’g—E\Evapmap E Layout

{(:—:' Layout : Mlap Frame

ZI """""""""mem

I|||||||I|||||||I|||||||I|||||||i||]
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Now we would like to add a chart to the layout, in the empty space below the map. Click on Chart Frame
and select the Pan Evaporation in Texas Chart

Aa A Text - = [] Rectangle - IE' Picture
4 namic Text = A ne -
£ ic T AL
* - @ Point

L}

il

Pan Evaporation in Comparison of data
Texas counts by Station

| Pan Evaporation in Texas |

Distribution of Annual I

The chart should appear in your layout. Drag it to below the map and size it how you like. The map is
shown below in ArcGIS Pro with the chart below it. It may seem as if some of your lines have
disappeared in the chart image but that is just because of the scale of the display.
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Keep saving your ArcGIS Pro document as you proceed through the map making steps so that if you
mess up something you can get back the work you’ve already done.
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You can also insert a North Arrow and a Scale Bar under the Insert tab.
h L L
LAYOUT INSERT AMNALYSIS VIEW SHARE DESIGM FORMAT
wyout - Toolbox - “_—I
Map &% Add Folder
Map Morth | Scale Legend
ctions - Task - Frame = Arrow | Bar~

Project Map Frames

= MAP FRAME

When you put up the scale bar you can select the distance units to be displayed. | have used miles.

SCALE BAR

E DESIGM FORMAT
Divisions 2 - | Units - Fre

* Subdivisions | 4 | Label Position | After labels *| Pos

Note that if you look at the bottom right of ArcMap in Data View you see coordinates in Longitude and
Latitude. This is an indication that the map is being displayed using geographic coordinates. It is not
strictly correct to use a length scale when data is displayed in geographic coordinates as lengths are
different in the North-South and East-West directions. You will learn more about this in future classes.

102.36W 31.23N

To change the coordinate system, switch to the Project Map tab at the top of the map display area,
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Project Layer”

1ts + 1 x E Catalog

~ |

Right-click on the Map entry in the table of contents and select properties.

4 [E] Map
4 Ew
Annu Mew Group Layer
°
e = Set Reference Scale
@ % Clear Reference Scale
‘ ﬁ/ Labeling L
&= Create Thumbnail
4 Te
D Import Thurnbnail
4[] Ce @ Save As Map File
O
1

Map is the name of the Data Frame used to display information in ArcGIS Pro. In Map Properties
click on Coordinate System and navigate to Projected Coordinate Systems -> State Systems -> Texas
-> NAD 1983 Texas Centric Mapping System Albers (Meters). Click OK.

Map Properties: Map X
General Select the Coordinate System to view the available options,
Bxtent Current XY Details Current £
Metadata
T NAD 1.983 (2011) Texas Centric <None>
) Mapping System Albers (Meters)
Transformation
llluminaticn S,
XY Coordinate Systems Available Search P ‘ T ®
Labels
4 Texas =
@ MNAD 1927 Texas Statewide Mapping System (Intl Feet]
‘@ MNAD 1983 (2011) Texas Centric Mapping System Albers (Meters) ¢
@ MNAD 1983 (2011) Texas Centric Mapping System Lambert (Meters)
£ NAD 1983 HARN Texas Centric Mappina Svstem Albers (Meters) hd

Enable wrapping around the date line
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Note that for this exercise it does not really matter which coordinate system we select, but we need a
projected coordinate system so that the scale bar is correct. Note that the display of Texas is adjusted
according to the new projection.

To change the display units, select the General tab in the Map Properties and change “Display Units”
from Decimal Degrees to Meters.

Map Properties: Map X
General
MName Map
Extent
Metadata Map Units Meter
Elevation Surface Display Units Decirmal Degrees =
Coordinate System Meters
Transformation Reference scale Feet
Tllumination Rotation Decirnal Degrees
Labels Degrees Minutes Seconds
Background color Degrees Decirmal Minutes
. | MGRS
[] Draw up to and incl US National Grid Fale ranges
UTM

Oklphoma City

Chihuahua

72 ~|| B vk E 1,604,707.98E 7,367,232.35N m
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The above map shows corrected display units as well as a Texas map corrected to a more appropriate
coordinate system (note the slight tilt). These are called Easting (E) and Northing (N) units and are in
meters, instead of Longitude and Latitude as we had before.

Right click on the Chart and select Properties

C} & Mavigate Lo
Pan Brapo J

M ﬁiﬁ Select
|:|3' Properties

110
o

80

ftion {Tnchas)

Then in the Display tab with the little pen, choose a grey color for the Border Symbol and 1pt as its width.
Now you’ll see your chart with nice border around it.

Format Chart Frame - a3

Chart Frame
Chart Frame =

= 4 3

Display

¥ Border
Symbol - . - Tpt 5
A gap Oin 2
Y gap Oin 3
Rounding 0% 5

Save your Project so you make sure you don’t lose your work to this point.

Switch back to Layout and select Text from the Insert tab to insert a Title.

INSERT AMALYSIS VIEW SHARE

Toolbox - | ” P os5w o= Aa
Add Folder N s Y a3y Dynamic T
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Type the text you would like for your title, and resize the window to automatically resize the font size.
Add a second title including your name and the date.

Pan Evaporation in Texas
David R. Maidment, 5 Sept 2018

You can export your map from ArcGIS Pro using by clicking Layout in the “Export” section under the
Share tab. You have the choice of many export formats (PDF, TIFF, JPG etc.). You can also control the

resolution. Here use the TIFF option so that you have a detailed graphic image. You can store this file as
Ex1.tif in your data file.

VIEW SHARE
2
Layoutl |Layout

Print Fynnrt

Then you can add it to a Word document using Insert/Picture and loading this .tif file. This preserves the
crisp resolution of the ArcMap display in a word document.

Here is the resulting completed map and chart combination. This has been inserted into this Word

document by loading the .tif graphic file that you just created. This is a good way of including maps and
layouts from ArcGIS Pro in your Word document for a homework exercise.

58



Pan Evaporation in Texas
David R. Maidment, 5 Sept 2018
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Sources: Esri, HERE, Garmin, USGS, ¥eitefmap, INC&EM(ONMR@SK, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri
(Thailafid), NGCC, © OpenStreetMap contributors, and the GIS User Community
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Helpful Tip:

A simpler procedure is to simply copy the screen to the clipboard and crop out the part that you want,
saving it to a file for later use. That is how all the images in this exercise were prepared. To copy any
image, use the Snipping Tool in All Programs/Accessories on your Windows Desktop interface

— E 7 N
4 Snipping Tool - e

I ~ T : S

. % New q ,ﬂ Cancel " Options

Drag the curser around the area (@
you want to capture.

Drag the cursor around the area that you want to capture and you’ll see it copied into a new display, then
use Paste to insert this snippet into a specific location in your document. If you only want to capture the
active frame, press Alt + Print Screen and then Paste it to the new document. With this approach you do
not have as much control over the resolution of the image, but this approach is a lot easier if you do not
require publication quality graphics.

This approach can also be used to add a map to a chart in Excel:

Monthly Evaporation at Lake Travis
=12 JLAKE TRAVIS
210 ® i
2 4
f— 8 g
S 6 :
)
C 4
2
A W 11
>
i O _

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

The manipulations just described transfer objects from one application to another.

To be turned in: Prepare an ArcMap map layout in it showing a map of Texas with gages, coupled with a
graph showing monthly evaporation data plotted from the gages. In the presentation of information on
maps and charts it is important to include sufficient labeling detail so that the information can be clearly
and unambiguously interpreted. You should include a scale bar to indicate distance, a north arrow to
indicate direction and labels or legends with units wherever they are needed to interpret map or
guantitative values.
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9. Sharing a Map Online
Now, let’s suppose that you would like to share your map with your colleagues. This can be done with
ArcGIS Online by using the ArcGIS Pro interface. Before creating an online map, you’ll want to make

sure you’re still logged in to ArcGIS Online in your ArcGIS Pro instance (check the upper right-hand
corner of the screen).

|:::| David (University of Texas at Austin] -

After you’re sure you’re logged in, go to your Map and the Share tab.

Map Insert Analysis View Edit lmager}'l Share I
— = = B o
A = B =

Project Map Layer Geoprocessing | Web Web Locato eb Jobs Project Map Layer Tasl Map Map
- ~ Map Layer~ - Tool ~ Template File = File
Package Shar: Status Save As Print  Export
Contents ~ 0 x ¥ Catalog Layout
» {

Y | Search be)

=G K.

03 @ ‘I

Select Web Map.

RT AMALYSIS VIEW EDIT SHARE 4

Jobs Project  Map Layer
Template File  File

Status Saue Asg

A sidebar will appear on the right where you will be able to give your map a Name, Item Description,
and Tags. Note that the name cannot hold spaces. Fill out these sections, and select your University
under Sharing Options. This will enable all other group users to have access to your shared Web Map!
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Share As Web Map ?-x
Map
Map | Configuration | Messages

ltem Details

Mame

TexasEvapMaidment

Summary

Map of Texas Pan Evaporation

Tags

[Evapc:raticn X ][TE){EE X ]

Select a Configuration @

Copy all data: Exploratory M

Location

Folder

| maidment1840 (root) &

Share with

Everyone
University of Texas at Austin

| Groups |v

Finish Sharing

+" Analyze 5 Share =l ok

Before sharing your map, click Analyze to check that your map has all criterion required for publishing.

Finish Sharing

| JAnaIyze| 5 Share H Elobs |

Identify potential performance bottlenecks and errors
Project Snmwewmp‘mw—l
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You should receive an error that looks like this:

Map | Cortent | Messages

4 Texas_Evaporation

{':il 00230 Service layer has a different projecticn than the map's projection

4 Texas_Evaporation_ WFL
!, 24041 Layer does not have a feature template set (3)

Remember when you previously changed the map’s coordinate system to NAD 1983 (2011) Texas
Centric Mapping System Albers (Meters)? Regrettably, this new coordinate system is different than the
coordinate system for the basemap you are currently using (all basemaps use the WGS 1984 global
coordinate system). Hence the service layer (the basemap using WGS 1984) has a different projection

than the map’s projection (which you changed to NAD 1983).

A basemap is required for sharing a webmap, and the ArcGIS Pro basemaps cannot be changed from
WGS 1984, therefore, all maps must be changed to this global projection before publishing online. To
change the map projection, go to map properties, scroll to the bottom and expand “layers” (this shows all
projections that currently exist in any of the map’s layers), and select WGS 1984 Web Mercator
Auxiliary Sphere. Now Analyze your map again for webmap sharing.

Map Properties: Map

General Current coordinate system: NAD 1983

Extent

Metadata | P @G-‘
Elevation Surface Pacific Ocean
Coordinate System Solar System
Transformation South America
Tllumination Spheroid-based
Labels Werld
Projected coordinate system
‘

7 GCS Morth American 1983

|® WG51984 Web Mercator Auxiliary Sphere

[] Enable wrapping around the date line

Details

oK

|| Cancel |

I ignored warnings about Layers not having a feature template set after reading Help on this (found using
Google) that one solution is to Do nothing and have a default feature template created.
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http://pro.arcgis.com/en/pro-app/help/sharing/analyzer-warning-messages/24041-layer-does-not-have-a-
feature-template-set.htm

Now that your error is gone, click Share to create a web map from your ArcGIS Pro map.

Finish Sharing

+" Analyze 3 Share =l Jobs

. Once you have selected Share, a loading screen should appear that looks like this:

Finish Sharing
Publishing individual web layers (i‘,

Project Share Web Map Geoprocessing

Once your web map has been successfully published you will receive a confirmation message.

Successfully shared web map
' on9/5/2018 10:31 PM X
Manage the web map

You can also view your webmap in the Configuration tab within the Sharing Web Map pane.
Share As Web Map T+l Xx

Map
Map | Configuration | Messages

+

P My Content

|:| TexasEvapMaidment

4 @ TexasEvapMaidment_WFL1
Evap
Texas

Counties
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Following publishing, proceed to ArcGIS Online to view your webmap online. Go to
http://www.arcgis.com and sign in with your ArcGIS Online Username and Password

Sign In

Username: [l

Password:

Forgot Username or Password?

SIGN N [] Keep me signed in

The landing page should look similar to the screen below. Click on Content

Home Gallery Map Scene Groups Content Organization

University of Texas at Austin

This opens a section where you can manage the content you have added to ArcGIS.com. Click on the
Title link for the Web Map you just created.
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http://www.arcgis.com/

(URETIERIE My Favorites = My Groups = My Organization Living Atlas

+ Addltem v | Create v Q, Search maidment1840 m oo
Falders New Clear Selection ¥ Move nlr Share X Delete
Q, Filter folders [a] Title Modified ¥

All My Content [Fl] TexasEvapMaidment Web Map @ %k = Sepb5,2018

ly Conten
A maidment1840 [] ® TexasEvapMaidment_WFLT Feature Layer (hosted) @ K - Sep5 2018
GISWR2013 O m TexasEvapMaidment_WFL1 Service Definition B K -+ Sep5 2018

Now select Open in Map Viewer from the screen that loaded. Note that this can be done one of two
ways: by hovering over the map thumbnail on the left side of the screen, or by selecting the blue Open in
Map Viewer button from the right side of the screen.

TexasEvapMaidment . e

OVELVWEN Usage = Settings

# Edit Thumbnail

Map of Texas Pan Evaporation

| Web Map by maidment1840

[@ Open in Map Viewer

Created: Sep 5, 2018 Updated: Sep 5, 2018  View Count: 2

% Add to Favorites

You should now see your ArcGIS Pro map displayed online on the World Wide Web for the people you
have shared it with to have access to. Very cool!
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Home ¥ TexasEvapMaidment 4 New Map v  Create Prese

[El Details # Add ~ | BEBasemap ‘ [ Analysis ElSave v @2 Share & v | ® Directions & Measure [l Bookmarks
£ +
Contents q
ﬁj Tulsa
Evap & . (§anta Fe i -
HEAaR b E = A ahoma ity
Texas |OJ Albuquerque A Oklahoma Arkansa
Littl
[J Counties New Mexico
» @ World Street Map Lubbock
O 5
Oonvggt&)(,ﬁlloo
C ¢}
Nidland O 8
ﬂOilazaa .
O Oes
(@) o
O CHO] [e) o Louisian

OAustin o
;@

e "

AHoustor?

o SanAntonio O

ﬁChihuahua

Mon tarrav

The online web mapping environment provides considerable GIS functionality, and is part of a general
trend towards cloud based software (like Google Docs). It is conceivable in the future that a Desktop GIS
may not be needed and you do everything in the Browser. At the current stage of development ArcGIS
Pro and ArcGIS Online are closely aligned and interoperable.

To illustrate some of this functionality, lets change the Basemap. Click Basemap and select Streets to set
the Street basemap layer.

Once you are sure your basemap is as you want, click Save to save your webmap (otherwise you’ll have
to make these adjustments every time you open up your map).

= =2 5Sh

Save

Save As
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File Edit View History Bookmarks Tools Help

rmosillo

Chihuahua
o,

Esri.com . ArcGIS Marketplace = Help . Terms of
Use . Privacy . Contact Esri . Report Abuse
Contact Us

50 100mi

Torreon

_Monterrey i

@ TexasEvap X 4+
€ ©a https://usuonline.maps.arcgis.com/home/webmap/viewer.htmi?webmap=21a4c11492184441a3e8368 c Q Search Q B ¥ A ﬂ =
Home v TexasEvap New Map ¥  Create Presentation ¥ David v
+ Add ~ ‘ B8 Basemap ‘ E] Analysis ‘ Share i Print ~ ‘ <"> Directions @ Measure EI!I Bookmarks [Find add place |O\]
o @ i B Save o 2
= { /
7+ : g
Contents Tulsa ¢ 3%
= o
= i Oklahoma
. Cityo /4
@ Albuquerque Amarilio {OKlahoma Tiiite Memphie,
| Rock 3
| © f
New Arkansas {
[ Counties Mesico AL -
» @ streets H
%
Jackson
5 P
Louisiana. &
S Wississippi
Baton /
Rouge \
o
New
Orleans

HERE, Garmin, NGA, USGS, NPS

Once you are finished, click on Share at the top of the screen.

Print ~ | & Measure

=
Q
= a7
s Oklahoma City
: 'S
@ Albuquerque Amailio Oklahoma
New Mexico
Lubbock
J
Midland
3
“Odessa

Chihuahua
o,

50 100mi

In the pop-up screen that appears, copy the hyperlink and turn it in so that I can view it online.
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Share

Choose who can view this map.

Your map is currently shared with these people.

¥| Everyone (public)
¥| University of Texas at Austin

Members of these groups:

[] Center for Research in Water Resources
[]CUAHSI

[] NRC Urban Flooding

[] Texas Drought

[] Texas Flood Response

[] World Water Online

2 a2l =
to-this-mee
L[?ttps:ﬁarcg.isflaal(GH Facebook Twitter

¥| Share current map extent

Embed this map
EMBED IN WEBSITE CREATE A WEB APP

To be turned in: Provide the web link for your map so that I can view your map online. Your URL should
be similar to the following: https://arcg.is/laaKGH Be careful that there is no space at the end of the web
address.

Summary of Items to be Turned In:

(1) Find the Latitude of the most Northern and Southern locations in Texas and the Longitude of the most
Western and Eastern locations in Texas. What is the North-South extent in degrees of Latitude? What is
the East-West extent in degrees of Longitude? Measured in Decimal Degrees, is Texas wider than it is
taller or the other way around?

(2) Use the values for Longitude of the most Western and most Eastern locations in Texas to make an
estimate of Pan Evaporation at those locations. By how much does the expected pan evaporation
increase as you go from East to West in Texas? Why is this so?

(3) Prepare a chart of the monthly distribution of pan evaporation at one of the evaporation sites. What
is the ratio between the pan evaporation in the largest month compared to the smallest month?
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(4) Prepare an ArcMap map layout in it showing a map of Texas with evaporation gages, coupled with a
graph showing evaporation data plotted from the gages. In the presentation of information on maps and
charts it is important to include sufficient labeling detail so that the information can be clearly and
unambiguously interpreted. You should include a scale bar to indicate distance, a north arrow to indicate
direction and labels or legends with units wherever they are needed to interpret map or quantitative
values. Let’s see some nice cartography!!

(5) Provide the web link for your map so that | can view your map online. Your URL should be similar to
the following: https://arcg.is/laaKGH Be careful that there is no space at the end of the web address.

The assignment is due in a week from the date it was assigned in class.
UT Austin: Please submit your solution as a PDFdocument through Canvas to assignment “Exercise 1”.
USU: Please submit your assignment as a single Microsoft word or PDF document in Canvas.
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