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Goals of the Exercise

This exercise introduces you to ArcMap and ArcCatalog. 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 use ArcCatalog to create a new personal geodatabase and import shapefiles to a feature
dataset. The relationship between ArcGIS and MS Word and Excel is demonstrated so that you can create
graphs in Excel, maps in ArcGIS and place the result in a Word file as a report for this homework. In this
way, you link the spatial location of the observation sites, with the time variation of the water
observations data at those sites. You will also use ArcGIS Online to create a web map of evaporation
data and save that 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 Desktop version 10.3. (This
exercise will also work with version 10.2 if you do not have access to 10.3.) You will also need an ESRI
Global Account to enable you to login to ArcGIS Online. If you do not already have an ESRI Global
Account, go to: https://www.arcgis.com/home/createaccount.html and create one.

In the first part of this exercise using ArcGIS Desktop, 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/giswr2015/Ex1/Ex1Data.zip

You need to establish a working folder to do the exercise on. This can be in any convenient location on
the computer you are working on (e.g. C:\Users\dtarb\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 9/5/201211:41 AM PRI File 1KB
|| Counties.sbn 9/5/2012 11:41 AM  SBN File KB
|| Counties.sbx 9/5/2012 11:41 AM  SBX File 1 KB
|| Counties.shp 9/5/201211:41 AM  SHP File 8,450 KB
=] Counties.shp 9/5/201211:41 AM XML Document 22 KB
|| Counties.shx 9/5/2012 11:41 AM SHXFile 3KB
|| Evap.dbf 9/5/2012 11:33 AM  DEF File 30 KB
| @] Evap 9/5/201211:33 AM PRI File 1 KB
|| Evap.sbn 9/5/201211:33 AM  SBN File 1KE
|| Evap.sbx 9/5/2012 11:33 AN SBX File 1KE
|| Evap.shp 9/5/2012 11:33 AN SHP File 2KE
|| Evap.shx 9/5/201211:33 AM SHXFile 1KB
|| Texas.dbf 9/5/2012 11:44 AM  DBF File 1 KB
7| Texas 9/5/201211:44 AM PRI File 1KE
|| Texas.sbn 9/5/201211:44 AM  SBN File 1KE
|| Texas.sbx 9/5/2012 11:44 AM  SBX File 1KE
|| Texas.shp 9/5/2012 11:44 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 1KE


https://www.arcgis.com/home/createaccount.html
http://www.caee.utexas.edu/prof/maidment/giswr2015/Ex1/Ex1Data.zip

Procedure

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

1. Viewing Shapefiles in ArcMap

A shapefile is a homogenous collection of simple features that includes geometry and feature attributes.
The attributes are contained in a dBase table, which allows for the joining with a feature based on the
attribute key.

Open ArcMap and select the A new empty map option. If you are using Windows 7, hit the Start button
and you’ll see a series of options for ArcGIS. Select ArcMap.
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If you are using Windows 8, you’ll see Archapiee in your Windows display. If you don’t see

that, then just type “ArcMap..” and you’ll see the program symbol appear.

Use the Add Data button to add the data for this exercise to the ArcMap display.
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To enable navigation to the folder, which contains the data, first select Connect to Folder
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Then navigate to the folder containing the exercise data and select all three files at once by using the shift
key. Click the Add button to add the data to your ArcMap display.
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The display should look something like the above. Depending on the order in which themes were added
the Texas theme may lie above the counties theme so you cannot see the counties theme. Click on the

List by Drawing Order button in the Table of Contents page:

Table Of Contents o x

&

List By Drawing Order

Layers are listed by drawing order.
Drag and drep to change drawing
order. Right-click layers for more
commands. Click a symbol to
change it.

Click in the Table of Contents area below the feature class hames so that three themes are no longer
highlighted, then 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.
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To change the appearance of a map display, you can access the Symbology menu just by clicking on the
Symbol

Texas
]

displayed in the ArcMap table of contents, and you’ll get the Symbol Selector window

Fe
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ESRI -
Green Blue Sun 1

Eill Colar: E

Outline Width:  0.40
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Click on the symbol color box, make your selections for the Fill Color, Outline Width and Outline

Color, and click OK. 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.

Current Symbal
Eill Colar: E
Qutine Width: 2 =
Qutline Color: E

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.
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Save your work in ArcMap by choosing File/Save and, after navigating to your working directory,
naming the file Ex1 (the file will be assigned the extension mxd). When you do this, the Ex1.mxd file
contains the table of contents and symbology information for your map. You can shut down Arc Map and
then invoke Arc Map again and reload the same map display by clicking on Ex1.mxd.
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Note that the mxd file that is saved does not contain the 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 that ArcMap may not
be able to find the data.

Helpful Tips:

It is often helpful to set Map Document Properties to store relative pathnames to data sources. Then if
you keep the map document and its data in the same folder and move the entire folder between computers
the references to the data in the map persist.
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Also, if you open your ArcMap Ex1.mxd file later from another location in your file system, you may see
a red exclamation points beside your feature classes. If this happens, in ArcMap, right click on the feature
class use Data/RepairData Sources to relocate the file location where the corresponding data are now
stored and your map will display correctly again.
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2. Viewing Shapefiles in ArcCatalog

Open ArcCatalog by clicking on the Catalog tab on the right hand side of the map display

Cataleg X
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L& Default
% Toolbox
5 Folder Connections
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Click on the “Folder Connections” button and navigate to where your data are stored.
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If you right click on a data layer, you can obtain an Item Description
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Select the Preview tab and then Geography to see a map of the feature class
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The attributes FID, Shape, Area and Perimeter are standard attributes for ArcGIS feature classes. The
units of the area and perimeter are defined from the map units of the feature class.

If you right click on a feature class and then select Properties

0] courgzas A eeevrr -
=) evag B Copy

B Texa| X Delete

ohics Rename

gs <> Create Layer...

iche Export »
Is

m

1 Files @ Itern Description...
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And select XY Coordinate System which shows you the parameters of the coordinate system of these
data, NAD83, or the North American Datum of 1983. This provides a rather complicated set of
parameters that we’ll learn more about later.

Fields I Indexes I Feature Bxtent
General | XY Coordinate System | Domain, Resolution and Tolerance
_ |
-f - | Type here to search * Q) X | ﬂ; - 5
@ Greenland 1996 -

Guam 1963
Helle 1954
MARCARID SOLIS

@
@
@
@ Mexican Datum of 1993
@
@
@

|

NAD 1927
NAD 1927 (CGQTT)
NAD 1927 (Definition 1976)

i 1063

A mAn 1002 (N1

Current coordinate system:

GCS_Morth_American_1953 "
WEID: 4269 Authority: EPSG

Angular Unit: Degree (0.0174532925199433)
Prime Meridian: Greenwich (0.0)
Datum: D_Morth_American_1983
Spheroid: GRS_1980
Semimajor Axis: 6378137.0
Semiminor Axis: 6356752.314140356
Inverse Flattening: 298, 257222101
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If you click on the Fields tab, you’ll see a formal definition of each attribute field with its Field Name
and Data Type. In this case, ObjectlD means a special data type that indexes each feature as an object in
the GIS, Geometry means that the Shape field has geographical coordinates stored in it, and Float and
Double mean decimal numbers in single or double precision, respectively. There are some other data
types such as Short and Long integers, Text and Date types that we’ll encounter later in the course.

| General | XY Coordinate System | Domain, Resolution and Tolerance
Fields | Indexes | Feature Extent

Field Name Data Type =

FID Object ID L

Shape Geometry

SOURCE Text

STRATMAP_I Text

LOCAL_ID Text

MAME Text

FIPS_CODE Text

TXDOT_ABBR Text

COG_ABBR Text

DATE_CREAT Date

DATE_MODIF Date

DATE_RETIR Date

SHAPE_Leng Double -

Click on the other two data layers, Evap and Texas to preview them also.
3. Using Base Maps from ArcGIS Online

Up to this point we have just used local GIS data in our display. Let’s instead using base maps from
ArcGIS Online. Use Add Basemap (the little arrow to the right of the + for Add Data):

b | 112414138 v || E
4 Add Data...

H2  Add Basemap... |
HE Add Data From ArcGIS Online...
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Imagery with Labels

Light Gray Canvas National Geographic Oceans

OpenStreetMap

Click on “Streets” and Add.

If you get a message asking about Hardware Acceleration, say Yes to it.

Hardware Acceleratio S|

Hardware Acceleration can improve the drawing
performance of Basemap Layers and accelerated raster
layers on machines with compatible hardware.

Would you like to enable hardware acceleration?

Don't show this Dialog again

You should see a background map appear behind your Texas display like that shown below. Pretty cool!
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If your BaseMap does not show up, use the Refresh tool =
ArcMap displayE Bl =10 &

in the bottom left hand corner of the

to redraw the map and the BaseMap should then show up.

To quickly get the map to center on Texas, right click on the Texas layer and select Zoom to Layer
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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, and the new display appears. Click on the symbol for the Evap
points and use the Symbol Selector to change the size of the points to 10 and the color to Red. Let’s
examine Travis County.
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Use the Zoom in button to select a box around Travis County

File Edit View Bookmarks
D2 & B
RIS @25l @

’/!/r.

N ]

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
closer.
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Let’s label the sites with their names. Right click on the Evap theme and select Properties at the bottom
of the display that appears.

[ =va|
..@ Copy

¥ Texi % Remove
O B Open Attribute Table

1 cou Joins and Relates 3
I:I o~

¥ Bas{ 0y’ Zoom To Layer

¥| Bas Zoom To Make Visible

Visible Scale Range »
Use Symbol Levels
Selection 3

Label Features

Edit Features 3

54 Convert Labels to Annotation...
+g Convert Features to Graphics...

Convert Symbelogy to Representation...

Data *

o~

<. Save As Layer File...
the pro| .-

Create Layer Package...

L g
| ||":f Properties...

Select the Labels tab and for the Label Field, select Station, and 16 point as the type size. Hit Apply and
then Ok, to close this window.

Layer P_q

| General I Source I Selection I Display I Symbaology I Fields I Defintion Guaﬂ Labels | Joins & Hﬂlatesl Time I HTML F‘apup|

[ Labe! features in this layer

| Method: [Label all the features the same way. V]

All features will be labeled using the options specified.

Text String
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Text Symbol
8] Adal - -
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Now, right click on the Evap theme again and select Label Features, and you’ll see a nice label Lake
Travis appear by the site next to Lake Travis.
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Visible Scale Range 3
Use Symbol Levels

Selection 3

Label Features

Now we’ve got a nice map that shows the location of our observation site labeled with its name.
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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.
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Now, let’s look at some imagery for this location. Proceeding as you did before to get the Street map, use
Add BaseMap, to add data for Imagery Turn off the Street Map (uncheck it in the table of contents) so
you can see the 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 Ex1.mxd so that you can get it back later if you need it.
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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

(] -0 8@ 3

Go Back To Previous Extent

— Go back to the previous extent of
the map after navigating.

\E;
Shortcut: Press the < key,

to step back through the views we have just been working on, and turn off the Image basemap so that you
can see the Streets basemap again. Change the Label color for the evap sites back to Black.

€= 8- T @

[ Go Back To Previous Extent ]
1

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:

Click on the Identify tool
RE- 0 x (@ el s
i + [Identif}f i /

/
/

Click on the feature on the map you are interested in. In the Identify 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, in inches, whose annual total is
an Annual of 69.36 inches.
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& . NumYear 8
b4 o ento 2
= e FirstYear 2003
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Y= Jan 243375
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Oklahopne*3 ¢ RS i) Mar 4.64375
s 2] &L Apr 6.0475
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& g = i May 7.41875
G oy Jun 9.12625
S NS
b ul 9.36875
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Oct 5.04625
o @
& 2 g o Nov 3.47625
o,
aFR E 3 o, Dec 2.5675
- o r
AT & 3 Annual  69.36125
o) kS & 94 Colr, < m S
5 |
AT T & OXe Identified 1 feature
B|&n < [P )

-97.91 30.428 Decimal Degrees

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.
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Viewing an Attribute Table

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

e I
| '
@ Copy

=) Texa X Remove
(mm B Open Attribute Table

And if you scroll down the resulting Table and click on FID 24 you’ll see the record that contains the
attributes of the Lake Travis station that you identified earlier. Click on this to select it, and you’ll see the
corresponding point selected in the map — this is a key idea of GIS — map features are described by
records in attribute tables.

F €
) 4 E
L %
3
ki
LAKE TRAVIS . e
N The x
- R E @ x
Evap
FID Shape * Station Latitude Longitude | NumYear FirstYear FinalYear Jan Feb Mar

20 | Point LAKE J.B. THOMAS 32.583 -101.1 3 2001 2009 | 2.996667 | 3.883333 | 6.596667

21 | Point LAKE LIMESTONE 31.533 -96.53 9 2002 2011 | 4078889 | 4113333 | 5825556

22 | Point LAKE LIWINGSTON 30633 -85.01 9 2002 2011 | 3.188889 | 3.576667 | 5.163333

23 | Point LAKE TAWAKONI 32.85 -95.88 4 2005 201 26125 292 5695

24 | Point LAKE TRAVIS 30.403 57917 8 2003 2010 | 2.43375 27375 464375

25 | Point LANVON DAK 33.034333 -96.485 3 2003 2008 | 3.983333 | 3.876667 | 5.476867

26 | Point MATHIS 4 S8W 28.0358778 -§7.872 9 200 2011 | 3541111 | 4081111 | 62638858

27 | Point MC COOK 26.565 -88.123 5 2001 2011 | 3632222 | 4813333 | 6947778

28 | Point NACOGDOCHES 31.616 -94.65 3 2001 2004 2.49 286 | 4.656667

| 24 | Pnint NAVARRO MILLS DAK 31 95775 -6 ROY 4 200 2008 4 3875 41775 |F|‘)‘?

] 1
o4 1> n [E]S | outof 54 Selected)
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To Clear a Selected feature and select a new one, use: Selection/Clear Selected Features in the ArcMap
toolbar:

Selection | Geoprocessing Customniz

% Select By Attributes...
% Select By Location...

@8  Zoom To Selected Features
i Pan To Selected Features
¥ Statistics..

| [d  Clear Selected Features

Interactive Selection Method 3

Selection Options...

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
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. Click on the Select Features by Rectangle tool

IS 6 (@] 7 BB 22

> | !
'LSelect Features by Rectangle h

If zoom back a little bit and drag a box over the three evaporation sites in the Highland Lakes reservoir

system,
a3/

7

1‘
A u S:tl n l‘;‘(
Bog V7 4

you’ll see both records highlighted on the map and in the attribute table. I’ve turned off the Counties layer
and used Show selected records at the bottom of the Attribute Table to just show the three highlighted
stations.
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A \k Macbla Falle LEANDER \
20
la7 .
CEDAR PARK  ROU

S picon cod N

T
2

o x
ERGE- AL -1 R S g x
Evap X
——
FID | Shape* Station Latitude Longitude | NumYear| FirstYear FinalYear Jan Feb Mar Apr May
> S | Point BUCHANAN DAM 30.733 -98.43 5 2007 2011 2682 3.51 5774 7.234 797
24 | Point LAKE TRAVIS 30.403 -97.917 8 2003 2010 | 2.43375 27375 464375 6.0475 7.4187
52 | Point WIRTZ DAM 30.55 -98.33 4 2002 2008 3.4875 37 5.1425 8.295 10.137
< >
o 1y | B (3 out of 54 Selected)
| Evap |
“Comion Rendaia 3 - f
R Waring 7 2 ?

To clear your selection, choose Selection/Clear Selected Features.

Selection | Geoprocessing  Customize )
B Select By Attributes... Al
%| Select By Location...

foom To Selected Features
Pan To Selected Features
Statistics...

H ™M 3

Clear Selected Features

Intepactinee Salartinm bdathnd h
Sele Clear Selected Features

r—

Unselect the currently selected
features in all layers.

Clicking on Show all records, then displays all the records in the attribute table again.
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Table

ERAE- AR5

Evap
FID Shape = Station Latitude Longitude | NumYear FirstYeal
20 | Point LAKE J.B. THOMAS 32.583 =101 .1 3 2
21 | Point LAKE LIMESTOMNE 31.533 -96.53 O 2
22 | Point LAKE LIMINGSTON 30.633 -95.01 O 20
23 | Point LAKE TAWAKONI 32.85 -95.88 4 20

1 | ]
4 1 ¢ M B | (0 out of 54 Selected)
Evap | [ Show all records L

e = i ¥ =

6. Mapping Annual Evaporation

Let’s suppose we want to map the values of annual evaporation recorded at the stations, rather than just
symbolizing them by their location. Right click on the Evap layer and select Properties/Symbology

- Lo
:I;E@

Copy
| Tex] ¥ Remove
O B Open Attribute Table

0 O Cod .
Joins and Relates 3
EI -
] World_{ ©* Zoom To Layer
7/ World_
Visible Scale Range 3

Use Symbol Levels
Selection 3
Label Features

Edit Features 3

s Convert Features to Graphics...

Convert Symbology to Representation...

Data 3
<> Savehs Layer File...
‘b;) Create Layer Package...
|[:1‘1 Properties...
Layer Properties

Display the properties of th

Show Quantities/Graduated Symbols with the Value field of Annual, and make the Template color
blue.
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| General | Source | Selection | Display | Symbology | Fields | Definition Guery | Labels | Joins & Relates | Time | HT

Show: — - - -
Fe |Dra'lr quantities using symbol size to show relative values . Impaort...
Categories Fields Classification
Quantities Walue: Arnual - MNatural Breaks (Jenks)
‘- Graduated colors . :
Graduated symbols Nommalization: none - Classes: |5 ~ [%

i Proportional symbals

Charts Symbol Size from: 4 to: 18
Multiple Attributes . Lol Template
e o]
® 43740000 - 65.296667  49.740000 - 65.296667

®
@
@

65296663 - 74 330000
74.330001 - 81.540000
81.540001 - 50.352500

65.296668 - 74.330000
74.330001 - 21.940000
81.540001 - 50.352500

Show class ranges using feature values

90.352501 - 111650000  50.352501 - 111.650000

I have turned off all the other layers and added the Topographic base map to get the image below. Very
cool!

% Enid
Talsa 02
“7‘ S_I ta Fe Oklahoma  Favetteville
. City Muskogee™
Albuquerque gaciilo OKLAHOMA LA
INEW tehvo Jawton
MEXICO Wichita
Ms . Digrant., 4 giver " AR
el ESTACADO . Lubbock
4 Fort
Al ogordo . Worth ..-l
Ly sTaxdo pLam Dall3 Shr
Odessa

P e

(o) Beaumorst -
Houston

g Eston

Chihuahua
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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. Open the Evap layer attribute table. Click on Table Options

Table
N 2
Evag Table Options

FID | Shape*

Aan | maioa

at the top left of the Table and select Create Graph to open the Create Graph Wizard.

||jj_|] Create Graph... |
Add Takbleto laent
Create Graph
o Reload P
Creates a graph from the table.
Eﬂ Print... Sl
Reports 3 \-\
Export..
Appearance...
Evap
FID Shape * Station
20 | Point LAKE J.B. THOMAS
21 | Point LAKE LIMESTONE

You will be making a Vertical bar chart (the default option). The next screen will allow you to indicate
the data to be used in the graph. Here 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 bars is blue, the same as the map
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points.

o - 1"
Emate Graph Wizard 28

Graph type:
llul. Vertical Bar

N
Layer Table: I

| ]
|<<-},E,_,ap 1. 11

Value field: Anrual -

% field {optional): - |Value -

¥ label field: <MNone> A

Graph of Evap

107.566
52,546
65132

7347
73.093
7724
76448
55.854
4974
11165
1067

103167
£4.544
a.754
33185
94.574
54177
53,053
Tr.E
51.356
94 623
53218
V3003
58,313
59,361

Vertical axis: Left -

Horizontal axis: Bottom -
Add to legend Show labels (marks)
Color: [Match with Layer v]

Bar style: [R.eclang]e v]
Multiple bar type: [dee v]
Bar size (3&): 70 Iil Show border

-104 -102 -1a0 -08
Longitude

Vertical Bar

Add vl Load Template vl

About graphs | < Back ” Mext = I [

Click off “Add to Legend” to get rid of the legend on the right hand side.

Hit Next and edit the graph properties to make them nicer. Add a title Evaporation and Longitude and
relabel the vertical axis Evaporation (Inches)
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" = r—1 B
!ﬁmﬂt& Graph Wizard

@ Show all features records on graph

Highlight currently selected features/records Evaporation and LongitUde

("1 Show only selected features/records on the graph

General graph properties

Title: Evaporation and Longitude

Footer:

[“|Graphin 30 view

Graph legend
Title:

Evaporation {Inches)

Position: [Rjght

Axis properties

Left |Right |EBottom | Top |

Title: Evaporation (Inches)

Visible 105 04 403 102 101 100 -99 85 97 86 -85 94
Logarithmic Longitude

[ <gack ||

Click Finish, and you’ve created a graph linked to mapped features in ArcMap. 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.
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Evaporation and Latitude

Evaporation and Longitude

Evaporation {Inches)
Evaporation (Inches)

T T
Iu 29 30 -104 102

Latitude

3 32 33 34
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-1 IIJO -98
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<

‘ =
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- 4 k# :\.l__:_‘muy._',onlu . . Worth grll 5 Z:
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Carlsb ad . 2 Mo
Odessa S % Y
o G . 5 LOUISIANA .
¢® e Wy el
TEXAS Q o @ L 5
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Y : \ 3} . (_ol["l
b . s
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% N )
e i) v \ \
“ .2 * A\ B4

4 » % nsville

" ““Monterrev S &

Save your ArcMap document Ex1.mxd so that you can retain this display.
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Graphing in Excel

Another graphing option is to make a chart in Excel using the dBase tables given by the evaporation
shapefile. Open the evaporation attributes table Evap.dbf as a table in Excel. Use Files of Type: dBase
files in Excel to focus only on .dbf tables when you open the table.

iN.l Excel Files I:ﬂ**ﬁ*ﬂ - i II

All Files (%)

Al Excel Files (*ad™* s ™ xdsmm: ™ xdsb:* sdam;® adbe* sdtrne ™ ads ™ bty bt L= bt * mbtm 2 ol * gy sdme* sdwe . od o *.ods)
_ Excel Files (*xl™* xls™ xlsm:® sdsh:* xdam; ™ b ™ st s, ™ ada; ™ st sl e = acdwe)
P All Web Pages (".htr;* html;*. mht*.mhtml)

XML Files (*xml)

Text Files (*.pr;* .ty ™. csv)

All Data Sources (*.odcudl ™ dsn* . mdb;* . mde*.accdb;* accde ™ dbc ™. iqy; ™ day:*.rqy;*.oqy;*.cub;®.atom; ™. atomsvc)

Access Databases (*.mdb:* mde*.accdb:*.accde)

Query Files (*.igqy:*.doy:* ogqy: ™ rgy)

dBase Files (*.dbf)

Microsoft Excel 4.0 Macros (% xdm:* xda)

Microsoft Excel 4.0 Workbooks (*.adw)

Worksheets (* s ™ xlsm: ™ xlsh: ™ xls)

Organize « Mew folder 4= - Eﬂ @

Jddlerc i Mame [

matplotlib
dbf g

|| Evap.dbf

A

A

. .netheans
oo PyCharm30
A

A

A

|| Texas.dbf
.ssh

J MirtualBox

, AppData

i Contacts H
). Dave

m Desktop

41 Downloads
LoEBd - 4 ] | 3

File pame: Evap.dbf - I dBase Files (*.dbf) - I

Tools - I Open |vl [ Cancel ]

When you open the file, you’ll see that the Station name is very wide (254 characters). Right click on this
column in Excel and select Column width of 30 characters to correct this.
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Colurmn width: |30

| ok || cancal |

Select the stations you want to plot, copy their records to a new worksheet, delete the columns you don't
need there, and then create a chart. Here is an example chart created this way.

Monthly Evaporation at Lake Travis

12
(7]
£10
(8]
= 8
S 6
[
2
s 0B N
|.I-| 0 _

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

8. Creating a Map Layout

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

Change the format of the display window from Data View to Layout View by clicking on View/Layout
View,

Viewl Bookmarks Insert  Selec

Data View

Layout View

If nothing shows up in your layout, hit Focus Data Frame to put your map in the Layout Window.
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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. If you have a zoomed in view
in Arc Map, you’ll get the same image in the Layout. To move your map around use the Pan tool in the

Tools toolbar
afie
1 Of Coptan

3 ook

You can switch back and forth between data view and layout view. Changes made in one view will be

reflected in the other view.

I have turned off the Basemap to make the map easier to interpret.
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Keep saving your ArcMap 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.

To insert the ArcMap Chart into the Layout, right-click on the upper blue bar at the top of the Chart and
select Add to Layout. Move and resize the graph as necessary. If you want to copy your graph from
Excel, highlight the graph, and click on Copy in Excel, then Paste in ArcMap and your graph should
appear in the map layout.

Evaporation and Longitude

1':":' | ..........................................................
o
2 ]
EoR- I EUTeem—— | ——
£ ]
_E G0 ‘ .................................................
=
S 0 - —————— X -
pr R
:
oo2n ‘ ................................................. Identify...
o Print...
104 102 _
Longitude Duplicate
Copy as Graphic
- - Add to Layout
raporaticn and Latitude._.
— Refresh
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You can also insert a North Arrow and a Scale Bar by using the Insert menu in ArcMap.

Insert | Selection Geopr

[Data Frame 1

0

=
=
=

Title
Text I

> |

Dynamic Text  »

Meatline...

fii O

Legend...
Morth Arrow... |

-

- [l=s

Scale Bar...

Scale Text...

-
=

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

Note that if you look at the bottom right of ArcMap in Data View you see coordinates in Decimal
Degrees. 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.
For now let's switch the coordinates used in the display.

Q ExL.rxd - Archdap EI@

File  Edit ¥iew Bookmarks Insert  Selection Geoprocessing  Customize  Windows  Help
O dE& © b+ | 110395509 Vi EEE R e
RRAUMQ@I 3l «= -0 8O LA S0
Tahle Of Contents 1 x -
88|
= = Layers
°
Annual
@ 49.740000 - 65296667
@ 65.296668 - 74330000
. 74330001 - 81940000

@ #1940001 - 90.352500

foees ff | yueas ]

lam |

.90.352501 - 111650000

= Texas
]
= O Counties
|
= [ Basemap
O “World_Street_hap
= [ Basemap
O “World_Imagery
= O Basemap
World_Topo_Map

] I I =R T | r
-05.882 35,685 Decimal Degrees
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Right click on the Layers entry in the table of contents and select properties.

Q Ex.mxd - Archap [o ) o =]
File  Edit View Bookmarks Insert Selection Geoprocessing Customize  Windows  Help
| BEY =] % ) & - | 1:10,395,509 v o Gl % | Sa o
BAO@ 3@ (RO 8@ BN R TR
Tahle Of Contents I x - %
G0 o8 @
a
ER=4Laye =
= Add Data,.,
¢ @
B Mew Group Layer e}
1 a
* abgi Mewy Basernap Layer =
@ =
Bl Copy
Turn &I Layers On

=] T Turn All Layers Off

elect ayers
C Select Al Lay
=0
O
= [OE = Collapse Al Layers
0 Reference Scale »
=0 E Advanced Drawing Options..,
O
= OE Labeling 3
N
“ag  Convert Features to Graphics..,
Activate
Properties..
Al m Data Frame Properties T A

Change the properties of this data -104,202 35,380 Decimal Degrees
frame, such as the coordinate

Layers is the name of the Data Frame used to display information in ArcMap. In Data Frame
Properties click on Coordinate System and navigate to Projected Coordinate Systems -> State
Systems -> NAD 1983 Texas Centric Mapping System Albers (Meters). Click OK and Yes to the
Warning about the coordinate system differing from one or more data sources in the map.
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T ™
vt s

Feature Cache I Annotation Groups I Bxtent Indicators | Frame | Size and Position I
General I Data Frame | Coordinate System | lumination | Grids

ﬂ‘ - | Type here to search - -\@ iy | @ > 3t

@' MAD 1983 M5R52007 Texas Centric Mapping System Albers =
@' MAD 1983 M5R52007 Texas Centric Mapping System Lambe
@ MAD 1983 M5R52007 Virginia Lambert (Meters)

@' MAD 1983 MSRS2007 Wlsconsm T (Meters]

; S [ Nizconsin T =
i NAD 1983 Te.t.as Centnc Mapping System Alhers (N EE] | 3
p MALD 985 Texas Lentnc Mapping System Lambert [Veters)
@' MAD 1983 Texas Statewide Mapping System (Meters)

A RIAM A0GD 1ICEC DE Allmee (K Ambaeeh
< | i | y

Current coordinate system:

MAD_1983_Texas_Centric_Mapping_System_Albers -
WEID: 3083 Autharity: EPSG

Projection: Albers

False_Fasting: 1500000.0

False_Morthing: 6000000.0

Central_Meridian: -100.0

Standard_Parallel_1: 27.5

Standard_Parallel_2: 35.0

Latitude_Of_Origin: 18.0

Linear Unit: Meter (1.0) -

Transformations...

Lok ][ GCancel |[ ool

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.
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L3 Exlmxd - ArcMap

|| Eile Edit View Bookmarks

ODg@&!
® Q[

Table Of Contents
308
oo

= Evap
Annual
49740000 - 65.296667
@ 65.296668 - 74.330000
. 74.330001 - 81.940000

@ 51940001 - 80.352500

o x

. 90,352501 - 111.650000

= Texas
(]

= O Counties
O

= [ Basemap
World_Street_Map

< I | »

Insert

Selection

Geoprocessing  Customize

T % |0 | db | 19728678
o -0 @ BISKSS '_]i

Windows

Help

In the above | also set the Data Frame Display units to Meters for consistency with this coordinate

system.

@] 2 n «

T
e = el O

Wi [

ar] (23] | |

40
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P

Data Frarne Properties @

| Feature Cache | Annatation Groups | E stent |ndicatar: | Frame | Size and Pogition
Gieneral | Drata Frame | Coardinate Systen | Hurniriation | Grids

Marne:

Descripkion:

Credits:

Tip:  See Customize > pop
additional options for displaying coordinates in the status

bar
Reference Scale: <Mone = -
Rokation: 1]
Label Engine: Standard Label Engine -

Simulate layer transparency in legends

k. ] [ Cancel Apply

Switch back to Layout View.

Select Customize -> Toolbars -> Draw to open the Draw Tool
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Q ExL.rmxd - Archap

s

Advanced Editing

File Edit “iew Bookmarks  Insert  Selection Ge-:-pru:-cessingl Custorize |§Windows  Helg Animation
0 & = = ng @ % x| 0 & - '1:10.045.651 Taolbars » ArcScan
a k_l g‘ﬁ] LLALEI S [@' IE‘ 0 2 Extensions.. COG0 .
Table Of Contents I x . Add-In Manager.. Data Driven Pages
g &{} ‘5 = Customize Made... D.atalFrame Tools
Distributed Geodatabase
= j Style Manager... — :I
=i Bvap = Archdap Options.., . .
Annual — EditWertices
e 40740000 - 65,296667 [ Editar

You can add a Title or Text with the text tool 4 Ishown next to the line draw tool. The text displays in
very small font sizes. Select and click on them, and use Properties to resize them. You can also add title

and text from the Insert menu.

r
Qs

File Edit View Bookmarks
NpEes 5@ x
CRCRN* N

| Table Of Contents a

%8 G 8

B
F

Inzert

Selection

Geopr

A Ted

B L2y

Your map might look like this:

[] Meatline.

=i Data Frame

Dynamic Text
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Pan Evaporation in Texas
Frepared By David Tarboton, 3 September, 2014

Ewaporaion and Longitude
110 4

Bwapor aoni Indiesi
[
(=]
1

SI05 -104  -103  -10Z  -101  -10D -89
Longhude

You can export your map from ArcGIS using File/Export Map from the ArcMap menu, and you can
store this as Ex1.emf in your data file.
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Q Exlrnxd - Archlap

File | Edit ‘iew Bookmarks Insert Selection Geopn
[ Mew. Cirl+M | b - 1100456
% Open. Cirl+0 | IEI [ )
= Save Ctrl+5
Save A,
Save & Copy... B
Share As 3
Add Data 3
Eﬁ Sign In..,
HH  ArcGIS Online..,
Page and Print Setup...
Ef  Print Preview...
E‘ﬁ Frirt...
| Export Map... l
Analyze Map.., | Export Map
P Map Docurnent R Export this map to a file, such as a
PMG, EPS, JPEG or PDF file, If ywou
1 ChlUsershdtarhy  are jn Data view, only your current
Exit rrap display extent will be
exparted, If wou are in Layout

[0 World_In wiew, wour entire page layout will
= O Basernap be exported,

— o T

Then you can add it to a Word document using Insert/Picture/From File and load this emf file, as shown
below. This preserves the crisp resolution of the ArcMap display in a word document.

@) H9-0 )+
il

Home Insert Page

] Cover Page ~

_] Blank Page
=i Table Picture
=, Page Break -

Pages Tables

However there are some cautions embedding emf files in other documents. They do depend on ESRI
fonts so if you try to print them on a computer that does not have these fonts installed you may get
unexpected results. Also sometimes PDF is not properly created for documents that contain emf objects.
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Pan Evaporation in Texas
Prepared By David Tarboton, 3 September, 2014
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Helpful Tip:

A more general 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

Drag the cursor around the area (7]
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.

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

Monthly Evaporation at Lake Travis
= 12 JLAKE TRAVIS
m DhnlNd
ﬁ 10 Dam Park é‘*
< 8
S 6 :
T 4
2
Nl W N
I.I-l 0 _

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: 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 quantitative
values.
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9. Mapping in ArcGIS Online

Now, let’s suppose that you don’t have ArcGIS Desktop and you want to make a map anyway. Let’s do
this in ArcGIS Online. You can make a map in ArcGIS Online without an ESRI Global Account, but if
you want to save the map and share it with others on the web, you have to have an ESRI Global Account
to do that. If you don’t have and ESRI Global Account, go to https://webaccounts.esri.com/cas/index.cfm
and create an account. For “Organization” use “University of Texas at Austin” or “Utah State
University”, whichever applies for you. To execute this part of the exercise you need to have two files:
(1) A Comma Separated Variable (CSV) file of Texas Pan Evaporation:
http://www.neng.usu.edu/cee/faculty/dtarb/giswr/2015/TexasPanEvap.csv

(2) A zipped shape file of Texas Counties:
http://www.neng.usu.edu/cee/faculty/dtarb/giswr/2015/Counties.zip

These files are also available in the zip file linked on the class website.
http://www.caee.utexas.edu/prof/maidment/giswr2015/Ex1/Ex1WebData.zip

Go to http://www.arcgis.com and sign in with your ArcGIS Online Username and Password

Sign In

Username: [|

FPassword:

Forgot Username or Password?

[] Keep me signed in

The landing page should look similar to the screen below. Click on "My Content"
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https://webaccounts.esri.com/cas/index.cfm
http://www.neng.usu.edu/cee/faculty/dtarb/giswr/2015/TexasPanEvap.csv
http://www.neng.usu.edu/cee/faculty/dtarb/giswr/2015/Counties.zip
http://www.caee.utexas.edu/prof/maidment/giswr2015/Ex1/Ex1WebData.zip
http://www.arcgis.com/

— — = Tk
Utah State University - Mozilla Firefox [E=NEERTS
File Edit View History Bookmarks Tools Help

S

r &9 Utah State University 25
6 @ https://usuonline.maps.arcgis.com/home/index.html v ' Google P+ @
HOME GALLERY MAP GROUPS | MY CONTENTQ§ MY ORGANIZATION David ¥

Utah State University

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

< m ] 3

x Find: p.csv ¥ Next & Previous & Highlight all [~] Match case

This opens a section where you can manage the content you have added to ArcGlS.com.

| have created a New Folder called GISWR2015 to store information in from this class and to keep this
separate from what | have done in ArcGIS Online for other purposes.

Home Gallery Map Scene Groups My Content My Organization ¥FDo.-

+ add item ~ & cCreate -

Folders
- Title Type Modified Shared

NEW % DELETE
Add and share

dearb (Home) This is where you can add your maps and apps and share them with others (if you have sharing privileges).

GISWR2013 Click -+ Add item to add your content or click a link below to learn more:
GISWR2014
CISWR2015 + Adding your maps and apps
5 Sharing with others
Show
All
_ Create Map _ _
Click on . Enter a Title and Tags, then click OK.

48



New Map

Specify a title, tags, and summary for the new map.

Title: Texas Evaporation
Tags: Evaporation *
Ssummary':

ﬂ CAMCEL

This brings up a Topographic Map of the United States to which we’ll add the pan evaporation data.
Zoom in to Texas. You can press “Shift” and then use your mouse to drag a box across Texas to facilitate
zooming in.
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ArcGIS ~ My Map NEW MAP s
2 Add ~ [ H Basemap ] Bl save + ©2 share & Print @’l Measure (M Bookmarks Find address or place
About Content  iZ Legend 4 Juksa ‘
Make your own map 2 OKLAHOMA Bosr(‘)‘_[y MO un
{ o : : \"'r'n,é,,]
: oAmanllo Oklahoma g
It's easy to make your own map. Just follow City ¢ ety T ARK
these steps: S -
~ -
<
1. Choose an area. 1Mt & Red P e S
Pan and zoom the map to an area or search r‘ T é)
by its name or address. = = ;r oLubbock
SAARAMENTO & »
. 7 || =~ & o . Fort
2. Decide what to show. M, QUNTAIN S S 50 Wor})h oDaIIas
Choose a B8 Basemap then % Add layers on ',® 3 o ST
top of it. 2 a3 .
o ] Midland
d _ﬁEI Paso ¥ :‘)“ B oy, :
3. Add more to your map. iudad\ . 3 e % LOUIS
%” Add map notes to draw features on the uarez. N - J TEXAS
map. . N
i, R EDWARDS bt
i it i ( ) . _Austin
Elsplay ?estt:rlptlvg textdmages, and charts ) N PLATEAU % |
or map featuresina =] pop-up. ‘_(\'. SN ) San e
AN P e Antonio & 7 B
& L e eV O & 8o \
4. Save and share your map. 3 B 2 :%gﬁ%?h? % . \ % p
Give your map a name and description then :Chiﬁﬁ;ahua _Park i \ ’/—,“”
share it with other people. R R R \ iy ‘o e
108 \ N
' _ "\
Coney e N '
o 1~' | ' % N
& f & | 1 2
A 1
" % | S \
# \.( \ “-\ [
== » £ . ek N~ i, = Brownsville
Esri.com . Help . Terms of Use . Privacy . Contact Us q)o ) 59 ] 100 4 Torreén ,_‘__‘_':"()Mome”ey o

10. Adding Pan Evaporation Data

Add a Layer from File

%2 Add ~ ‘ BE Base

Search for Layers
Add Layer from Web
Add Layer from File

Add Map Motes

Browse to TexasPanEvap.csv and click Import Layer

50



Add Layer from File ~

Locate the file yvou want to import. You can import a zipped shapefile
(ZIP), a comma, semi-colon, or tab delimited text file (CSV or TXT), or
a GPS data file (GPX) with up to 1000 features in it.

File: TexasPanEvap.csv

Tip: You can also drag and drop a CSV or GPX file from your desktop
onto your map.

Get help with file requirements

IMPORT LAYER CANCEL

You’ll see the points added to the map. This works because the .csv file has the Latitude and Longitude
of the points in decimal degrees:

A B C D E F G H | 1 K L M N ] P Q R 5
1 |Station Latitude Longitude YearCount FirstYear LastYear Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec Annual
2 |BIG SPRING 32.25 -101.425 2 2004 2005 3.74 4.24 8.28 9.31 12.11 14.72 1441 9.66 10.77 3.67 4.91 3.9 101.69
3 |BRAUNIG LAKE 29.25 -98.382 20 1977 2010 3.25 341 5.37 7.15 8.41 9.89 10.56 10.34 8.52 6.28 4.25 3.17 80.61
4 |BRAZORIA RESERV 29.05 -95.55 1 1570 1570 2.21 3.23 3.41 5.07 4.55 6.47 6.9 8.5 5.1 4.23 3.94 2.24 55.85
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Home - Texas Evaporation
Details + Add ~ | BE Basemap | ] Analysis H. e
Change Style ' E
TexasPanEvap
Sk ‘:‘!,‘ I'"

Choose an attribute to s
& éAI)Duquerque

show
YearCount v izt f
"NIEW' MEXICO
e ¥ <
Select a drawing style s §17 ws ;i?k JL-upback
. ISACRAMENTO s ®
¥ 4 . Fort
TS : 0; -+ MOUNTAINS s e Worth alu
ounts and Amounts (Sil [ 3 : o S
; ¢ - 2 iding .
i L @S0 3 = ®° Vo, 5 ® ! .
. _ g ®odessa : ‘ LOUISIANA
Ciudad® { <
: Juarez N L .:f TEXAS . 3 ;
2 . h X )
= : b 'FDWARDS
Counts and Amounts (Color) il \ i 2
.\ . .
e o WLy u« o Goramde ‘uston
b Fal? AN % Antonlo =
! BlgBa‘)d i “\ 3 L
=% Wagom 7 s A . —,/ o/
T Rdaa 3
\ w—. o
< Py
' o..

@ YearCount

Heat Map

SELECT

£
]
N ..

¥ David~

New Map  Create Presentation
= | @ @ o [Fmd address or place |Q]
i 4 . &
D ST s Ay TENEFRISEN )R
k. Tuksa ! 8,
<
ON MOUN
OKLAHOMA ; sos\" Al rA,,Vs
Amarillo Oklghoma it -
W -
® City Canad . ARKANSA
o
” ! Little
0ZARK PlLaTEAU ROk

Red

, Park

‘a«:’wnswlle

-+ Monterrey

10

i

!

¢ 27
| @ =

Location (Single symbol)

Gulf

m CANCEL
You will also see that the YearCount column was selected to scale attributes. Next to the blue 1, choose
"Annual" Evaporation for attribute to show. Select Options below Counts and Amounts (size) for the
Here you can adjust the Symbols. For example, click on the Symbols circle and change the color to blue

drawing style

Click OK and Done when you are satisfied
Hit Apply and Done Changing Symbols and you’ll see a new map, and if you click on one of the

observation sites, you can see a pop up with the data values at that point
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File Edit View History Bookmarks Tools Help

@ MyMap x

| € ) @ https;//usuonline.maps.arcgis.com/home/webmap/viewer htmi?folder=7ea087b78d514260bf49635c814649e8  + C | | [~ Google Pl B ¥ & | =
vome - My Map NEw MAP ¥ David ~
* add ~ | B8 Basemap | Save v Share i | @ Directions 5 Measure [ Bookmarks [Fmd address or place QJ
ichi MISSOURI 2
e Wichita ( 3
) 2 ; ‘
S T Asula Bl S
Contents | \
R
Station IOWA PARK |
TexasPanEvap | ) B
| Latitude 33.92 i
" ,
Topographic OJ Longitude -98.65 r’"/§ b3
YearCount 16 3
. -kNSAS
FirstYear 1,975 g S
3 . Lastyear 2,009 l@'gﬁ( 3 .
% 8 Jan 3.26 ~4
N LS FARLL Feb 4.25 4
IS ACRAMENTO ) © ’ L4
jas % 3 7.26 :
i . MOUNTAINS S I ?
3 ko & 8.38 MISSISSIPP
3 Y ?
i & Py
] 4 5 9.61 ? Jackson
o 11.89
-3 ANA ..
5 4 Jul 13.81
TEXAS " g

. Zoomto Get Directions
EDWARDS — - -
‘A et .oAustln °
(&) ) (9]

\
——
Esri.com . ArcGIS Marketplace . Help —
Terms of Use  Privacy - Contact Esri
Report Abuse

<% ur_
< Monterrey
Saltillo~ =+

'OWERED.

‘\
“'answlle

. "
4 % JOH‘GOH Esri, DeLorme, FAO, USGS, NOAA, EPA, NPS sr

Ok, this is pretty cool. You’ve just created a web map with your own data in it. Now, let’s save the map
into your ArcGIS Online workspace:

Now if you look in Home/My Content,
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HoMmE ~ lexas Evaporati
Home
Gallery
Groups

My Content

My Organization

You’ll see that you have the new map stored there.

My Content

+ Add Item @l Create Map i#lCreate Layer

Folders
" [ A Title Type Modified Shared
NEW DELETE
E Texas Pan Evaporation Web Map Sep 3, 2014 Not Shared
dtarb (Home)
GISWR2013
GISWR2014

If you click on the Texas Evaporation map title, you’ll see a window open that tells you about this map.

Texas Pan Evaporation

Texas Pan Evaporation prepared by David Tarboton. GIS in Water Resources Exercise 1

Web Map by dtarb
Last Modified: September 3, 2014

(0 ratings, 2 views)

K3 racebook [ Twitter

If you Open in map viewer,
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| Create presentation

you’ll see your map again as you had it before.

If you Open in ArcGIS for Desktop ArcMap will open and you will be prompted to enter your username
and password. Then the map will open in ArcMap. There is thus interoperability between the desktop

application and web mapping application.

11. Configuring Pop-Ups

Let’s configure the content of the information displayed when a point is clicked so that it shows just
selected attributes, and also a chart of monthly pan evaporation. Select Configure Pop-Up for the

TexasPanEvap layer.

Contents

. [¥] TexasPanEvap

i B A E

O Topographic

® Zoom to
[Z' Transparency
£l Set Visibility Range

Mowve up
Mowve down
Rename

» Remove

-

£l Copy

i3 Hide in Legend

5! Remove Pop-up
5} Configure Pop-up
o Create Labels

2% Enable Editing

Description

Save Layer
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Hit Configure Attributes.

Home -~ lexas Pan Evaporation NEW MAP  CREATE PRESENT,
Details * Add ~ ] BB Basemap ] H- Share s | ® i a Find address
T — _ e
. 4 ‘ )= " o
Pop-up Properties o Yoetwie® Amarillo Oklahoma
e + ‘ City Cans
Pop-ups display information about [ | :\?‘
features in the layer. Define the EW Q} EXICO ¥ ' Reil :
pop-up below. o7 | — Q

 S—

Pop-up Title \

g
Q
. é’ Lubb
P Dreq g ©
:SO’A,MENTO ) %
- o Q o Fort
or NTAINS 3 @ worth ’a
¥ () #

Pop-up Contents & : (@] ’
Display: UK ﬁ’aso -
; . iudads/ Py
A list of field attributes | ~ luarez. N - 1. ”
5 N T _—
These field attributes will display: . ) R @ EDWARDS ‘ : ‘
- - ¢ ¢ i i @ Austin
Station {Station} -l A , @ar E@ 5@
Latitude {Latitude} o it o NG Tt pgRrands - San ©
Longitude {Longitude} I e L e .,d’ 3 W @0 q
2 AN ¥ et .. Big Ben % \ ,‘_
YearCount {YearCount} o T Nalrats. N, ‘ @) 3 o
Configure Attributes Chihtahua (Park B E oy,
C J A \ @ ~
LR A R ¥ % ek
Pop-up Media o SN o ¢ 2 T 171 L by . o

At the panel that opens select Station and all the monthly and annual evaporation values. Unselect
other attributes. Hit OK and Save Pop-up. Now, your map will show a reduced set of attributes when
you click on a point.

Configure Attributes ~
Check the fields vou want to display. Select a field to change its alias, order it, and format it.
[ pisplay Field Name Field Alias i
2 i
{Station} Station -
L] {Latitude} Latitude Format
] {Longitude} Longitude 2 decimal places -
(] {YearCount} YearCount
Use 1000 Separator
L] {FirstYear} FirstYear
] {LastYear} LastYear
{lan} Jan
L
S e
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Home ~ Texas Pan Evaporation NEW MAP  CREATE PRESENTATION ¥ Dav

i+ Add ~ | 5B Basemap ] - Share i | @ ﬁ' I:I!I [Flnd address or place

0 B A x “‘“‘;“’ R (AR T A
0 i= 4 ) uerque 15 W oAmariIIo Cklahoma an ; ]
& o ,
= ” > %3
Contents B EXICO 3 Y= e b
; QQ ' o Red OZARK PLA
[¥ TexasPanEvap ¥ g 5/ Gk ‘ Y 2
Topographic | S /A,M ENTO é‘
MU NTAIN S &
1 K J Sap,
- Lo
Paso /?' 4{? Station SULPHUR SPRINGS
o di A § Jan 3.8 o
[Llérez \\; 9 &' Feb 4.16
RS ¢ - Mar 6.48 o
" # Apr 7.39
o (INEC PUL Spekde | May 8.5 4
. L3RR 8. Y R A5
- ¥ et R NG ,3;5?3‘{,3 £, Jun 9.99 »
AR, o Nallgrebs, Jul 11.11 4
_ Chihdahua o Park |
SO N NS . 3 [ 10.39
8.31
4 6.84
|
g ) 4.54 =
Dec 4.07

t5a, 71 Zoomto Get Directions
Esri.com = ArcGIS Marketplace  Help LGRRRT > é TUETAARTE AT T - B |

Now, Configure the Pop-up again, Scroll down the Pop-up properties and add a Line Chart
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F'op—up F'mpertiEﬁ

Display: &
A list of field attributes | - E.""'

These field attributes will display:

Station {Station} - e
Jan {Jan} (H

Feb {Feb}

Mar {Mar} -

Configure Attributes
Pop-up Media

Display images and charts in the
pop-up:

ADD -

Image

Fie Chart ane.
Bar Chart arder.
Column Chart

Line Chart

SAVE POP-UP

Make the title “Monthly Pan Evaporation” and select all the monthly pan evaporation values to display.

f [:F)

Click Ok to apply these choices. Click Save Pop-Up to get the new chart in the Pop-Up display.
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Configure Line Chart x
Specify the title, caption and fields to chart.
Title:
Monthly Pan Evaporation
Caption
Chart Fields
L] Field Alias Field Name
|¥| Sep isepj A
Oct {Oct}
Nowv {MNov}
Dec {Dec}
] Annual {Annual} "
Normalize by: | None -
m CANCEL

And now when you click on a point you get rather a nice chart, which along with the annual value of pan
evaporation tells you the total evaporation and gives an image of how it is distributed over the year.

NEW MAP CREATE PRESENTATION

Home - Texas Pan Evaporation
Find address or plac

[Z] petails | # Add ~ | BE Basemap | H- Share i l ® i L]
e =

! o
Amarillo Oklahoma .

i = B “
uerque o ‘ City Cansf
S
-
Contents EV m EXICO %3 %
g q O ':\I.'] OZA

TexasPanEvap ¥ = g
- P, X Lubb
: = i 8 ©
@ Topographic S AMENTO 2 t %
N Py d ‘. Fort : C
T v IN § 3 alla
;? ST ®¢
il Paso 7 SI ‘ Sep 8.65 ®
:iudﬁ, "A s Oct 9.67 P
luarez. N -4 ‘1 Nov  5.15
NG i Dec  4.08 e
""\ ~#~ 4 Annual 98.01 q
{ e - ’ Q
\ | ¥
SR A - ,i Monthly Pan Evaporation 7@
o ¥ S BigBepd. 3
£ " Natigrab] . ¢
Chihtiahua  Park | o’ Ve .
NS ¢ .’ \ ° k> 3
1 » >
%D .'. () \ =
Coucy, ! .’ .,
e O 7 o’
& i i) g
oy A =
P R s -
Bt 4 AR I %] Zoomto Get Directions Ville
Esri.com . ArcGIS Marketplace Help R @ cer- 2 9 — e ST NIANTRITRY -
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Click on Save to save these changes to your map for next time you open it. If you forget to Save the map
configuration changes seem to be lost when you close the browser.

Home ~ lexas Pan Evaporation

+ Add - | HE Basemap |

Cnntents

12. Adding Counties and Map Notes

Now, let’s add the Counties layer to provide some more spatial context for the observation points

4’ Add - | B8 Bas

Search far Layers

[ g¢
Add Layer from Web
Add Layer fram File

| Add Map Motes
I

We’ll add the Counties as a zipped file of the Counties shape file.

Add Layer from File

Locate the file you want to import. You can import a zipped shapefile
(ZIP) with up to 1000 features in it, @ comma, semi-colon, or tab
delimited text file (CSV or TXT), or a GPS Exchange Format (GPX).

File: Counties.zip

(@) Generalize features for web display

IMPORT LAYER CANCEL
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Under drawing style select Location (Single symbol). Change the color if you like.

When the Counties layer displays, it is the first layer on top of the map and it obscures the pan
evaporation points.

Hove - Texas Pan Evaporation "

[E] Details | ¢>Add ~ | §HBasemap | [5] save ~ &2 Share & Print [ @ Directions  §& Measure [l Bookmarks | Find address or

I
B B & <P

Contents

- .
UeiN " 1T"'T H D S T A T\EBi S

Counties . Jusa :
L i ON. MO|
FospaEvad S‘a‘ntaeFeo,h{.'( . OKLA :10 MA  gos ‘r i
i  Albuquerque Oklahoma
@ Topographic gpHaverq Gity, Canad By

AT
‘NEW.'MEXICO
%3 OZARK PLATEA
L

(3

3t Ve
-Sﬂ’}CR_A,MENTO

. MOUNTAINS

LOU

i LY

A G !\ Torreon = Monterrey

The Counties layer can be moved down so that the points are more clearly displayed

Counties [=

Zoom to
TexasPanE

@
@ H '53’ Transparency
Topograp it

Set Visibility Range

Move up

+ Move down
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nome - Texas Pan Evaporation NEW MAP  CREATE PRE!

’ + Add ~ “ BB Basemap | B+ = shae & | <"> Directions @ Measure ﬂ!l Bookmarks Find adc¢

= Ui \
o B . "BBN T.T E D 5 T A T\E$
e v
Contents &
ulsa
3 {
TexasPanEvap OKLAHOMA 80 f?ﬂ d
- 3 8L
¥ counties Okishoma VO Ui (s
City Cansr » b

@Topographic

OZARK PLAT

N L

ISAICRAMENTOQ
FC A
M,.OUNTAINS

Ciud
Juarez

Esri.com . ArcGIS Marketplace Help
Terms of Use - Privacy - Contact Esri

RIS

And if you set the Transparency of the Counties layer to 75%, a rather pleasant map appears:

vome - Texas Pan Evaporation NEW MAP  CREATE PRESE

+ Add ~ | 58 Basemap | H- Share i | @ Directions & Measure [ Bookmarks Find addre

e O & « BN-TT ] D ST A TERS
Contents ey,
TexasPanEvap OKLAHOMA . BOST?'N M¢
S \ | AtKape,
. . o A g A
Counties | Amarilo | Oklahoma 4 3
@ Zoomto ! City Canslr” » Eigee A
Topograpl‘ = W £ . 5 i
| M ' Opaque Transparent
&% SetVisibility Range || @ i ; i \V ; ® | G RARIA AR
1 0% 50% 100% -
Move up X S Transparency
4 ;S?‘;CR/\.MENTO
Move down 1 M,_OUMTAINS
&1 Rename . & S
x Remove
Copy
i5 Hidein Legend i TEXAS

@ cowaros

X

Remove Pop-up

Configure Pop-up
Change Symbols
Create Labels
Enable Editing

Perform Analysis

AEIREE

Show Table




Let’s Save the map so we can retrieve it in this condition again.

Save

Save As

Now, let’s suppose we want to Add some Notes on this map.

HOME -

Texas Pan Evaporation

B ) 5

| Search for Layers
i ] :

Browse Esri Map Layers

Contents
Add Layer from Web

TexasPan
Add Layer from File
Counties

O Topograg Add Map Motes

Just accept the template as it is presented to you using Create

Add Map Notes

Mame; Map Motes

Template: Map Notes -

Use Map Motes to create basic shapes in a
wide variety of applications.

CREATE CAMCEL

Add Stickpins to highlight the Pan Evaporation Sites at Lake Travis and Ivie Reservoir, both important
water supply lakes on the Colorado River in Texas. Click on the Stickpin tool, then click on the map to

place the stickpin. Add Title and Description Text. Click Close.

63



| Title Lake Travis | |
| BIUA-BR-|====| =| |

Fv @Y
' Description Lake Travis near Austin :

| |
- Image URL http:// | _
Image Link URL http:// |

DELETE CHAMGE SYMBOL CLOSE |
i i o y

e ey e VARDS e G
: '_:--; :J'u- - arsk s r fim, j
Sotisame Lgii mbae e

When you are done click on the Edit button to toggle editing off.

HOME -

Texas Pan Evaporation

Details [+~ | og H. ==
—_— - "g}’lf,"-z"{‘ _.,:_'-’
Add Features 4 : B
o I i

Map Notes - Points

? ’ _I_ ~ ;Mﬁ CcoO

Stickpin Pushpin Cross

T
o BE—& o Tk W H F E M T M

The result is a Map Notes layer where you can click on the Map Notes symbol to see the information you
added.
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L 3 )| @ https://usuonline... O ~ @ O || € Texas Pan Evaporation
File Edit View Favorites Tools Help

Home -~ Texas Pan Evaporation NEW MAP  CREATE PRESENTATION

| @ @ []!I [ Find address or place

AN A KA AT

Tl S -
| Amarilo | Oklahoma
' City Can

an__
AV
al’s

Contents

OZARK PLATE:
M Map Notes

[V TexasPanEvap
Counties
Topographic

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

Save your map. The save step sometimes takes a while.
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13. Sharing your Map on the Web

Now let’s suppose you want to Share this map with colleagues online. Click on Share

Home -~ [exas Pan Evaporation

Details | i Add ~ | /" Edit @HFBasemap | &~ Share | i

S

@ = b antf’-.’f. |

I am a member of a number of Groups in ArcGIS Online, and | could choose just to share my map with
one or more of those, but instead, let’s share the map to Everyone (public), and that way anyone can see

it. | get back a web link for this http://arcg.is/1JtAJ5x

Share

Choose who can view this map.

Your map is currently shared with these people.

I: Everyone [public}:l
Utah State University

[] Members of these groups:

[] GIS in Water Resources 2011
[] GISWR 2013
[[] Hydro Cnline GIS, Web Maps, & Demos

Link to this map
http://bit.ly/10DoPLS El Facebook 1 Twitter

Embed this map

EMEBED IN WEBSITE MAKE A WEB APPLICATION

CLOSE
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And if | put this address into a web browser, my map appears again! Ok, this is pretty cool. I’ve created a

map on the web and shared it with others.
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To be turned in: The web link (equivalent to my http://arcg.is/1JtAJ5x) for your map so that I can view it

online.

Summary of Items to be Turned In:

(1) 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!!

(2) The web link (equivalent to http://arcqg.is/1JtAJ5x) for your map so that | can view it online. Please
include this as part of the document that you prepare for (1) and submit the result as a single complete

document.
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The assignment is due in a week from the date it was assigned in class.
UT Austin: Please submit your solution 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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