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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.
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Computer and Data Requirements

To carry out this exercise, you need to have a computer, which runs ArcGIS Desktop version 10.2. You
will also need and 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.ce.utexas.edu/prof/maidment/giswr2013/Ex1/Ex1Data.zip

You need to establish a working folder to do the exercise on. This can be in c:\temp, your student
directory, or on a memory stick attached to the machine you are working on. If you don't yet have a
regular Login account at the Civil Engineering Learning Resource Center, get a temporary guest login
to do the exercise.

After you have downloaded the zip file Ex1Data.zip double click on the file and you should see the
Winzip, Alladin Stuffit utility, 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.


https://www.arcgis.com/home/createaccount.html
http://www.ce.utexas.edu/prof/maidment/giswr2013/Ex1/Ex1Data.zip

MName Date modified Type Size

|| Counties.dbf 9/5/201211:41 AM  DBF File 47 KB
7| Counties 9/5/201211:41 AM PRI File 1KB
|| Counties.sbn 9/5/201211:41 AM  SBM File 3KB
|| Counties.sbx 9/5/201211:41 AM  SBX File 1KB
|| 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 9/5/201211:41 AM  SHX File 3KB
|| Evap.dbf 9/5/201211:33 AM  DBF File 30 KB
|2 Evap 9/5/201211:33 AM PRI File 1KB
|| Evap.sbn 9/5/201211:32 AM  SBM File 1KB
|| Evap.shx 9/5/201211:33 AM  SBX File 1KB
|| Evap.shp 9/5/201211:33 AM  SHP File 2KB
|| Evap.shx 9/5/201211:33 AM  SHX File 1 KB
|| Texas.dbf 9/5/201211:44 AM  DBF File 1KB
|2 Texas 9/5/201211:44 AM PRI File 1KB
|| Texas.sbn 9/5/201211:44 AM  SBM File 1KB
|| Texas.shx 9/5/201211:44 AM  SBX File 1KB
|| Texas.shp 9/5/201211:44 AM  SHP File 1,058 KB
[£] Texas.shp 9/5/201211:44 AM XML Document 20 KB
|| Texas.shx 9/5/201211:44 AM  SHX File 1KB

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 do not contain topological information.
A shapefile includes geometric features and their 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 or Windows XP,
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 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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'+ Add Data..

185  Add Basemap...

HY Add Data From ArcGIS Online...

Navigate to the folder, which contains the data, and select all three files at once by using the shift key.
Click the Add button to import the data. If you are using a network drive to obtain your files use the
Connect to folder button to add the network drive to the ones that ArcMap is accessing so you can get
to the files.



IE ="y "

[ Connect To Folder

Click on each of the three shape files so that they are highlighted

Add Data

Look in: [E Data

and add them to your ArcMap display.
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All the themes are highlighted and Texas lies above counties so you cannot see the counties theme
Click on the List by Drawing Order button in the Table of Contents page:



List By Drawing Order

Layers are listed by drawing order.
Drag and drop 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 names 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 double
clicking on the Symbol




Texas
]

displayed in the ArcMap Layers, and you’ll get the Symbol Selector window
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o~

Type here to search v @ & %% »  Current Symbal
Search: (@ All Styles () Referenced Styles
ESRI -
Green Blue Sun 1

Fill Colar: E

Outline Width: 040 =

Hollow Lake Rose Outline Calor: E

|
Edit Symbal...
Beige Yellow Olive [Eaue As... ” Reset ]
1
Green Jade Blue
[ Style References... ]

- [ Ok ] [ Cancel ]

Click on the symbol color box, make your selections for the Fill Color and the Outline Color, and
click OK, twice. You can show the outline of the State of Texas more distinctly by using the No Color

Mo Color

symbology for the Fill Color and then changing the Outline Color to Green and the Outline Width to 2.
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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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To Save this map display, use File/Save As in ArcMap and save the resulting file as Ex1.mxd.

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 file location of the geodatabase and the symbology you’ve chosen for the map display. You
can shut down Arc Map and then invoke Arc Map again and reload the same map display by clicking
on Ex1.mxd. Note, however, that if in the mean time you’ve relocated your data, ArcMap will go back
to where you had it at the time the map file was saved.
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Helpful Tip:

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.

2. Viewing Shapefiles in ArcCatalog

Open ArcCatalog by clicking on the Catalog tab on the right hand side of the map display
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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
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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.
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Fields | Indexes

General | XY Coordinate System

-" - | Type here to search

| Feature Bdent

Diomain, Resolution and Tolerance

MECE IR A

@ Greenland 1996

€ Guam 1963

€ Helle 1954

€2} MARCARIO SOLIS

@ Mexican Datum of 1993
€ NAD 1927

€ NAD 1927 (CGQTT)

€ NAD 1927 (Definition 1976)

FNAD 1983

ﬁ BlATAO0D M0

@

Current coordinate system:

GCS_Morth_American_1933
WEID: 4269 Authority: EPSG

Angular Unit: Degree (0.0174532925199433)
Prime Meridian: Greenwich (0.0)
Datum: D_Marth_American_1983
Spheroid: GRS_1380
Semimajor Axis: 56373137.0
Semiminor Axis: 6356752.314140356
Inverse Flattening: 298,257222101

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, ObjectID 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.
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| General | XY Coordinate System | Domain, Resolution and Taolerance
Fields | Indexes | Feature Bdent |
Field Mame Data Type - I
FID Object D [
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 the
ArcGIS Online. Use Add Basemap:

¢v||1:12,414,138 -~ |2 | E
4 Add Data...

EE Add Basemap... |
[m|m|

[m]m]

Add Data From ArcGIs Online...
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Imagery with Labels

Light Gray Canvas National Geographic Oceans

CpenStreetMap

Click on “Streets”, in the bottom row of maps. You’ll see a background map appear behind your Texas
display. Pretty cool!

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

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

16



You should see a result like that shown below. If your BaseMap does not show up, use the Refresh tool

*~ in the bottom left hand corner of the ArcMap displayE

B # 1 < 4 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. Let’s examine Travis County.
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Use the Zoom in button to select a box around Travis County
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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 interesting 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.
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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.

| General I Source I Selection I Display I Symbology I Fields I Definition Guaﬂ Labels | Joins & Helatesl Time I HTML F‘npup|
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Now, right click on the Evap theme again and select Label Features, and you’ll see a nice label
Mansfield Dam appear by the site next to Lake Travis.
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Click on the symbol for the Evap points and use the Symbol Selector to change the size of the points to
8 and the color to Red. Now we’ve got a nice map that shows the location of our observation site
labeled with its name.

Volente

PR

f

O Manst id
o g ar® .
- 1 Park Huos . Q9 RN\ 020

>

Oy o
o v

21



If you zoom in a bit closer, you can see just where the site is located near Lake Travis. Mansfield Dam
is the dam that is at the downstream end of 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 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.
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Use File/Save As to save this new map display as Ex1.mxd so that you can get it back later if you need
it.

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

[€]+ (B-0 %@ 7B
_n~ RENDNSUVES N UAES T T L
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.

le]= - T 8@

[ Go Back To Previous Extent I
1

Numerical and text information stored in the fields of the geodatabase tables are called attributes. To
access attribute data of the feature classes at a specific location:

Click on the Identify tool
- O n [@) o M
% o2 [Identif}f i

/

Highlight the feature class you are interested in the Table of Contents (Evap), and then 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, 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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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:

= lLayers ||I
- O |
@ & Copy

= Texd X Remove
O & Open Attribute Table

—_— 1 o

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.
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20 | Point LAKE J.B. THOMAS 32.583 -101.1 3 2001 2009 | 2.996667 | 3.883333 | 6.506667
21 | Point LAKE LIMESTONE 31.533 -96.53 9 2002 2011 | 4078889 | 4113333 | 5.825556
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23 | Point LAKE TAWAKONI 32.85 -95.88 4 2005 2011 28125 2.92 5.695
24 | Point LAKE TRAVIS 30.403 -57.917 8 2003 2010 | 2.43375 27375 464375
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26 | Point MATHIS 4 SSW 28.036778 -97.872 9 2001 2011 | 3.541111 | 4.081111 | 65.268889
27 | Point MC COOK 26.565 -38.123 9 200 2011 | 3832222 | 4813333 | B5.947778
28 | Point NACOGDOCHES 31616 -94.85 3 2001 2004 249 2.86 | 4.658667
29 | Pnint NAVARRO ML S DAK 31 95975 06 RO7 4 2001 2008 4 AR75 41775 527
4| 1 |
T 1 m E (1 out of 54 Selected)

To Clear a Selected feature and select a new one, use: Selection/Clear Selected Features in the

ArcMap toolbar:

Selection | Geoprocessing  Customiz

BS Select By Attributes...
%] Select By Location...

@ Zoom To Selected Features
&E Pan To 5Selected Features
¥ Statistics...

| [ Clear Selected Features

Interactive Selection Method
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. Make sure that the Evap theme is
highlighted in the Table of Contents and then Click on the Select Features by Rectangle tool
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If zoom back a little bit and drag a box over the three evaporation sites in the Highland Lakes reservoir
system,
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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
hlghllghted stations.
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S . g By D
Evap X
FID | Shape* Station Latitude L NumYear | FirstYear FinalYear Jan Feb Mar Apr May
» S | Point BUCHANAN DAM 30.733 -98.43 S 2007 2011 2682 3.51 5.774 7.234 7.97
24 | Point LAKE TRAVIS 30.403 -97.917 8 2003 2010 | 2.43375 2.7375 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
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To clear your selection, choose Selection/Clear Selected Features.
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Selection | Geoprocessing  Customize )
B Select By Attributes... Al
%| Select By Location...

foom To Selected Features
Pan To 5elected Features
Statistics...

H o+ B8

Clear Selected Features

Inte artinre Salartinm bdsthnd b
Clear Selected Features

Sele
| Unselect the currently selected
features in all layers.

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

Table
Evap
FID Shape * Station Latitude Longitude | HumYear FirstYea
20 | Point LAKE J.B. THOMAS 32.583 -101.1 3 201
21 | Point LAKE LIMESTOME 31.533 -95.53 9 201
22 | Point LAKE LNVINGSTON 30633 -55.01 9 201
23 | Point LAKE TAWAKONI 3285 -§95.38 4 201
1| 1]

T 1 ¢ M E {0 out of 54 Selected)
Evap I [ Show all records L

'l u ol . L ey

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
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@ Copy

Remowve

[

2 M Tex
O

0 O Cod
|

] World_{ © Zoom To Layer

¥ World_ Zoom To Make Visible

i 4

Open Attribute Table

Joins and Relates »

=5

Visible 5cale Range 3
Use Symbol Levels

Selection »
Label Features

Edit Features »

4q  Coenvert Features to Graphics...
Convert Symbology to Representation...
Data 3
Save As Layer File...

<&
Q) Create Layer Package...

|g’) Properties...

‘|.J

Show Quantities/Graduated Symbols with the Value field of Annual, and make the Template color
blue.

| General | Source | Selection I Disp!ay| Symbology | Fields. | Definition Query I Labels I Joing & Helat&sl Time I HI
Show:

Layer Properties

Display the properties of th

Fe |Dra'lr quantities using symbol size to show relative values. Impart...
Categories Fields Classification
Qﬂlﬂiﬁ Walue: Annual - Matural Breaks (Jenks)
i Graduated colors -
JFmiisa rp—— MNomalization: none - Classes: 5 = Classify...

Propartional symbols R R
Charts Symbol Size from: 4 to: 18

Multiple Attributes Template

Symbol  Range Label I]

@ 45740000 - 65.296667 45740000 - 65 296667
@  65.256663 - 74.330000 65296668 - 74.330000
. 74.330001 - 81.540000 74.330001 - 81.540000
. 81.540001 - 30.352500 81.540001 - 30.352500
. 50.352501 - 111.650000  50.352501 - 111.650000

[] Show class ranges using feature values Advanced -

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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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. Click on Table Options

Table

EEERLY

Evag Tahle Options
FID Shape *

| L A | meias IS

at the top left of the Table and select Create Graph.

||ﬂ]] Create Graph... |
Add Taplatnl s s
Create Graph
= Reload P
Creates a graph from the table.
& Print.. s
Reports 3
Export... I
Appearance...
Evap
] Fp| Sshape+ Station
I 20 | Point LAKE J.B. THOMAS
I 21 | Point LAKE LIMESTONE
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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 points.

a = H b
!Create Graph Wizard ﬂ X

Graph type:
[[._J_ Vertical Bar

| |
Layer Table: I

[ ]
[ Evep L. 11

Value field: Annual

¥ field {optional): - |Value -

¥ label field: <None =

Graph of Evap

107,566
§2.546
65132

To.47
73.093
7724
76443
§5.954
43.74
111.65
71.067

103167
G4 544
79754
85185
94574
q4177
B3.053
TT0E
&1.356
94 623
§3.219
73009
88.313
59,361

Vertical axis: Left

Horizontal axis: Bottom

Add to legend [7] show labels {marks)

Color: [Match with Layer

Bar style: [Redangle

Multiple bar type: [Side

Bar size (%): 70 Iﬁl [ show border

-102 100 95 -96
Longitude

Vertical Bar

Add v| Load Template "|

About araphs < Back | Next = | [

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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7 - r——-—l 5
!ﬁmﬂt& Graph Wizard

@ Show all features records on graph

Highlight currently selected features records E""aporation and LongitUde

() Show only selected features/records on the graph

General graph properties

|
Title: Evaporation and Longitude II I

Footer:

["|Graph in 30 view

Graph legend
Title:

Evaporation {nches)

Position: [R.ight

Axis properties

Left  |Rioht | Bottom | Top |

Title: Ewvaporation (Inches)

H T
Visible 105 104 103 102 101 100 -89 88 -97 -85 95 94
Logarithmic Langitude

About araphs [ < Back “ _

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

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.
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|Aii Excel Files -

All Files

All Excel Files
Excel Files

All' Web Pages
XML Files

Teuxt Files

Al Data Sources
Access Databases
Query Files

Microsoft Excel 4.0 Macros
Microsoft Bxcel 4.0 Workbooks

2 . . v Computer » Z: maidmentiwwwroot (Z2) » giswr2012 » Bd » ExdData - || Search ExIData
—ty | — —
Organize = Mew folder ==
i Name ° Date modified Type Size
5.0 Favorites i .
B Deskt | Counties.dbf 9/5/201211:41 AM  DBF File 4T KB
eskto
- Ip - | Evap.dbf 9/5/20121:23 PM DEF File E
ownloads
q:' S || Texas.dbf 9/5/201211:44 AM  DEF File 1 KB
= Recent Places

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.

Column width: ICI

Lok || concel |

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.
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Monthly Evaporation at Lake Travis
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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,

‘u"iew| 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 in the Layout. To move the location of your map, go

back to the Data View and use the Pan tool

afie
1 Of Coptan

3 ook

to move your map around. When you switch back to the Layout View the new map location will be

displayed.
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I have turned off the Basemap to make the map easier to interpret.

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.
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Evaporation and Longitude

o

ek}

ISRl e W W | K R W [ —

[}

=

T = | E—— I S

=

&

[T I | SN -

o

[

T (| SESE— - Identify...

Print...
-104 -102 -100 ]

Longitude Duplicate

Copy as Graphic
Add to Layout

raporation and Latitude
— Refresh

You can also insert a North Arrow and a Scale Bar by using the Insert menu in ArcMap.
Insert | Selection  Geopr

i

Data Frame 1

_.
=
=

Title
Text
Dynamic Text *

= |

Meatline...

Legend...
Morth Arrow... |

=i O

Scale Bar...

'
=]

Scale Text...

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

You can add a Title or Text with the text tool 4shown 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.

Your map might look like this:
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Pan Evaporation in Texas
Prepared by David . Maidment, 5 September 2012

Ewaporation and Longitude

Braporation  Inches)
i 1

=104 -0z -100 -8E
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. Then you can add it to a Word document using
Insert/Picture/From File and load this emf file, as shown below. Pretty cool!
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B Exl - ArcMap - Ardnfo S
File | Edit View Bookmarks Insert Sel
[ Mew.. Ctrl+M |
E% Open.. Ctrl+0 .
& Save Ctrl+5

Save As..,

Save A Copy..

Add Data k
Sign In...

ArcGIs Online...

Page and Print Setup...
Print Preview...

Print...

B $EDERE

Create Map Package...

Export Map...

s

Map Document Properties..,

1 CAGISWRITVEANExd  mxd

Then you can add it to a Word document using Insert/Picture/From File and load this emf file, as
shown below. Pretty cool!

(On) d9-0 7
'l_lﬂ

Haome Insert Page

@ Cover Page ~
¥
|_] Blank Page [ = [
Table Picture

*E:' Page Break -

Pages Tables
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Pan Evaporation in Texas
Prepared by David R. Maidment, 5 September 2012
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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

e — — ¥ B
'Q Snipping Tool - L= L
% 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.

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

Monthly Evaporation at Lake Travis

=12 JLAKE TRAVIS
£ 10 ® s ‘
£ 3 ff
p £
o 6
2
C 4
o
2 0k
o

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
guantitative values.

9. Mapping in ArcGIS Online
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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 is more appropriate 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.caee.utexas.edu/prof/maidment/giswr2013/Ex1/AGOL/TexasPanEvap.csv

(2) A zipped shape file of Texas Counties:
http://www.caee.utexas.edu/prof/maidment/giswr2013/Ex1/AGOL/Counties.zip

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

Sign In

Username: [|

Password:

Forgot Username or Password?

3 [] Keep me signed in

) [&] Create Map _ ) ) _ )
Click on to bring up a Topographic Map of the United States to which we’ll add the

pan evaporation data. | have created a New Folder called GISWR2013 to store information in from this
class and to keep this separate from what | have done in ArcGIS Online for other purposes.
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http://www.caee.utexas.edu/prof/maidment/giswr2013/Ex1/AGOL/TexasPanEvap.csv
http://www.caee.utexas.edu/prof/maidment/giswr2013/Ex1/AGOL/Counties.zip
http://www.arcgis.com/

HOME GALLERY  MAF

My Content

Folders

rl__e_‘l- MEW ‘l—__'x DELETE

3 maidment1840 (Home)
O GISWR2013

Show P>
+ Adding your maps and apps
Maps =
. "d Sharing with others
Layers

GROUPS MY CONTENT MY ORGANIZATION

2. Add Item |E]Create Map
L] ATitle Type

Add and share

This is where you can add your maps and applications to share
Click 2 Add item to add your content or click a link below to i

A topographic map of North America opens up. 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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NEW MAP

Find address or place

ﬂ!l Bookmarks

ArcGIS - My Map
Details | 2 Add ~ [ 8H Basemap ‘ [El save + ©2 share & Print @ Measure
z g R
About Content i= Legend 4 T Juka, ‘
Make your own map | ‘ 9 OKLAHOMA poSTON A
i . 1ihans,
i % P Y o . 2 Sdhy
g W Amarillo .
§ Oklahoma & >
It's easy to make your own map. Just follow nf"z fauege P City ety - A
these steps: = s : -
£l - I p
1. Choose an area. W l"t_Ex ICco Q:"? Red OZARK PLATE,
Pan and zoom the map to an area or search s ‘9
by its name or address. iz % é: oLubbo-:k
s,/a,‘,(' RAMENTO é} - i
. - . or
2. Decide what to show. MAUNTAIN S QO 30 Worth Dallas
Choose a BH Basemap then % Add layers on ‘,G by, 5 3] ‘o ST e
top of it. £ /a3 ] v
o~ A’? Midland
_?EI Paso ¢ o 5> oy,
3. Add more to your map. iudadh ’ 3 et NG LO
> Add map notes to draw features onthe ~ Uarez. N\ 7 J TEXAS
map. x ‘ N ) {
b i EDWARDS /
Display descriptive text, images, and charts b Jim N areln i Austin
for map featuresina =, pop-up. S A4 i = 18 Grand, ; ‘San ; Houston
& )2 Py e 2 S Antonio & o
g ! AR g g Lo ~ o n N &
4. Save and share your map. 3 9 P \‘?\l'gt!?)?h? SR 1= Y 5\ % -
Give your map a name and description then Chihdahua Paik \ %o,
share it with other people. R VA h 3 - o S
G 2 o <
¢ Oy, § TR \\.l /
% ) \ l. §
> ] % l
\
;] A \
{ 1 T, Brownsville
a ¢ = S, Brownsy
Esri.com . Help . Terms of Use . Privacy . Contact Us 100my .+ Torreon ,__;f_':OMonte”ey e

10. Adding Pan Evaporation Data

Add a Layer from File

Q.ﬁ.dd - | EE Base
I

Search for Layers

Add Layer from Web
Add Layer from File

Add Map Motes

Choose TexasPanEvap.csv and click Import Layer
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Add Layer from File ~

Locate the file you 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 (or 250 features
when geocoding addresses).

File: | Choose File | TexasPanEvap.csv

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

Get help with file requirements

IMPORT LAYER CAMCEL

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

A B C D E F G H | ] K L M M C
1 |Station Latitude Longitude YearCount FirstYear LastYear Jan Feb Mar Apr May Jun Jul Aug Sep
2 |BIG SPRING 32.25 -101.425 2 2004 2005 3.74 4.24 8.28 9.31 12.11 14.72 14.41 9.66 1
3 |BRAUNIG LAKE 29.25 -98.382 20 1977 2010 3.25 341 5.37 7.15 8.41 9.89 10.56 10.24
1 |BRAZORIA RESERV 29.05 -95.55 1 1370 1370 2.21 3.23 341 5.07 4.55 6.47 6.9 8.5
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ArcGIS ~ My Map
47 Add ~ ’ HE Basemap |

B8] save v ©2 Share & Print | @ Measure ﬂ!l Bookmarks

NEW MAP

Find address or place
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Now, let’s Change Symbols on the map.

Use Size as the discriminator and Annual as the Attribute to show. This value is the annual pan

evaporation in Inches.
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Change Symbols X

Specify what symbols to use to draw the layer.

Help
Use: Size -
To show: |Annua| -
By: Matural Breaks -

wWith: Classes

55.85 - 65.53
(=]

63.332 - 79.356
Q

79.56 - 90.69
O
n 90.659 - 102.5
0 102.5 - 120.79

DONE CHANGING 5YMBOLS

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 the data values at that point.
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"4 Enable Editing = o\ BigBebd . 7 "\ | M 14.12
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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:

Save

Save As

| have given my map a title, some tags by which it can be discovered and a description.
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Save Map

Title: Texas Pan Evaporation

Tags: |Evapuraﬁﬂn x| |Texaa x| |GIS in Water Resources x|
Add tag(s)

Summary: hes attached as attributes. Map prepared by David Maidment|

Save in folder: |GISWR2013 -

SAVE MAP CANCEL

Now if you look in Home/My Content,

HoME - Texas

Home
Gallery
Groups

My Content

My Organization

Help

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

My Content

colders 2. Add Ttem [ Create Map

L] ATitle Type Moc

[ NEW [ DELETE [] Texas Pan Evaporation Web Map Sep

[ maidment1840 (Home)
] GISWR2013

If you click on the Texas Pan Evaporation map title, you’ll see a window open that tells you about this
map, and if you open this in the ArcGIS.com map viewer, you’ll see your map again as you had it
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before. Hence, if you inadvertently close your web browser wherein you are creating this map,
nothing is lost.

Texas Pan Evaporation

A map of pan evaporation sites with monthly mean pan evapora
i () Maidment

Web Map by maidment] 840
Last Modified: September 4, 2013

uelon

"= (0 ratings, 3 views)

Guif of Mexico n Facebook ’ Twitter
OPEN ~ & SHARE 7 EDIT X DELETE [} MOVE ~

Open in ArcGlS_com map viewer

@
D

| Open in ArcGlS Explorer Online

Open in ArcGlS 10 For Desktop

11. Configuring Pop-Ups

Let’s Configure the Pop-Up that it shows just selected attributes, and also a chart of monthly pan
evaporation. Hit Configure Attributes.
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Configure Attributes
Check the fields you want to display. Select a field to change its alias, order it, and format it.
L] pisplay Field Name Field Alias 1l
6 JL
{Station} Station
] {Latitude} Latitude Format
L] {Longitude’} Longitude 2 decimal places -
] {¥earCount} YearCount
Use 1000 Separator
L] {Firstyear} Firsty¥ear
(] i1lLastyear} Lastyear
{Jan} Jan
L
B o

Select Station and all the monthly and annual evaporation values. Hit Save Pop-up. Now, your map
will show a reduced set of attributes when you click on a point.
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ArcGls - My Map
$>Add ~ | HEBasemap |

[2 About Content (= Legend

Contents

TexasPanEvap

@ Topographic

& save ¥+ ©2 Share & Print @ Measure (M Bookmarks Find address or plac
M TR %
7 Bk
7 AL TN Tulsa
iy ‘::‘_.' $ @
jantalfe Bl OKLAHOMA gasT
I [~ NI 22 : o -
Al Iquerque Jmacig Oklah oma
B - (o] GIyEs G -
$ S
iw. t ICO QJ
. )= Q e Station IVIE RESERVOIR
D Y
1= &  JLubbock Jan 4.46
B | P N
S A t:?AMENTO 2 °° Feb - 4.84
MduNTAIN S S @ s 7ss
O 3
; & o Apr 10.22
N
) Qi@ ° May  11.46
El Paso o g,
it j = dessa % 1 Jun 13.64
iudad® _ ( 5 e
uarez. N - Q3 LEX Jul 12
. Ry & "1 Aug 1285
5 EDWARA gep  10.03
A W amms o MRATEM o 7.1
v | l.‘;' o TR e ' Nov  5.47
s " i Blg Bend & N @ | Dec 450
5 4 ) Nl o \ Annual 106.84
~ Chihdahua ., Park 5 A s :
o8 s P . ©
B \_ Zoom to
=

Now, Configure the Pop-Up again, and let’s add a Line Chart

Pop-up Media
Display images and charts

ADD -
Image 5.
Pie Chart ne.
Bar Chart irder.
Column Chart

Line Chart

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

display. Click Ok to apply these choices. And Save Pop-Up to get the new chart in the Pop-Up display.
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Configure Line Chart

Specify the title, caption and fields to chart.

Title:
Manthly Pan Evaporation

Caption
Chart Fields
L] Field Alias Field Name
|¥] Sep isepy A
Oct {0ct}
Nov {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

O 7 A b
S A Tulsa
anta’ rﬁoﬁ} 2 OKLAHOMA BO.S {‘(z!v MG
i_ i o ‘ e S,
AIE iquerque Hmarillo omghtom‘a at o
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= s o i }
£l - <
W JEEX ICO & gy e — 8
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| E Et Lubbock ok Loy
SAURAMENTO > Q
& =3 o o @ Nov 547
MOONTAIN S §
1@ b ° Dec 4.50
£ § Annual 106.84
: g Qi@
El Paso  ~ S )
‘ g L S “7_1 Monthly Pan Evaporation ™
ida e - &
arez ? Q ~O
3 \\ ' ..
B’ @ epwar - ,.o° N
i\
‘A RLATER /o \.‘
¢ ST
¢ IN 4] RESeLamde ' o:® ®. L
RN i,
v 4 - <\ 7 L “
R 1y TRER . Big Bend Tos \
5 e T Natlgab o W .
Chihdahua  Park B \ .
2 14 % | [”r ! Zoom to
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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), 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 (or 250 features
when geocoding addresses).

File: | Choose File | Counties.zip

Generalize features for web display

IMPORT LAYER CANCEL

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

() Keep original features

Get help adding shapefiles
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Hove - Texas Pan Evaporation "

[E] Details | ¢ Add ~ ‘ HE Basemap [ 5] save ~ ©2 Share & Print ‘ @ Directions it Measure [l Bookmarks | Find address or

) oS i 3 :';,4!5}% 5 5 o )
BE E ‘PP N I THD S TATES
Contents s ]
Counties Julsa 4
i OKLAHOMA 4. gOSTONMD

TexasPanEvap i1

©
Oklahoma o

OTopographic City L,,,,:\.\ . ;AI

OZARK PLATEA

3

7 e
‘S/%'CR)Q,MENTO

N':OUUTAINS

~ Chihdahua
4o 4

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

Counties [+
& Zoomto

TexasPanE
ﬂ’ Transparency
@ Topograph
& set visibility Range

Move up

‘l" IMove down
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NEW

Home - Texas Pan Evaporation

42 Add ~ | 8H Basemap | 5] save ~ ©2 Share & Print | @ Directions a% Measure (] Bookmarks | Find address or plac

Contents A=
TexasPanEvap 2 é‘ :D o & <y > "-oTUIsa<" oy
Z = SantalFe, fls i ) OKLAHOMA 4 o‘STON MC
Counties X e 1 4] gl U R
ATEHAU. £ = o _ ‘.\,}’i.w»,
Albuquerque Oklahoma 0 B S
& City Canad WY e

G Topographic

4

il 1 4
v NE“" MEXICO

QZARK PLATE/

RCY e

¢ ¥

i

{7 e
ISACRAMENTO
gera
MOUNTAIN S

Ciudad . : LO]
Juarez

- "._
fToM onterrey

"% Torreon i

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

wome - Texas Pan Evaporation

Measure () Bookmarks | Find address or place

B @ E 4

Contents

[E] Details | 4> Add ~ | BEBasemap | [l save v 2 Share i Print | @ Directions (&

N1 TED

~ Torreon ~ Monterrey

SR AAL T\ ELS

1 »
TexasPanEvap - | i | Juba .
i S i
¥ Counties |- santalFe, FL, . OKLAHOMA aOBTRA MO
> ATE i ] | 5 d Atking sy
@ Topograph %’ Zoomto Allsierais Amarillo “ Oklghoma 0
pograpt) o - ) City_Cans! ARK
> Transparency Transparent & =1
s o g ®
&3 set visiiity Range |_ e Y ok Qdy 0 \-kcd 0ZARK PILATEAU
; i P idi P
+ Moveup 5| N7 g & Lusboek
5B SACRAMENTO 1 Q :
Vo7 i 4 ot [+
“ YLD MOUNTAINS 5 [~}
@ Rename 3 2 é-’ Y- .
%7 Remove ¢ & Oeidﬁm o
o s Yl
% Hide in Legend § dessa Sy
03 TEXAS
% Remove Pop-up ; " = o
59 Gottowe 7 Yy @ rowaros b\ e
& nfigure Pop-up 5 S ustin
RATEAY | [0ig
G change Symbols [ Lsan
& Enable Editin SRR On,!
2 e | Lo
B show Table o

rownsville

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.

Search for Layers
Add Layer from Web
Add Layer fram File

Add Map Motes

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

MName: Map Motes

-

Template: Map Notes

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

CREATE CAMNCEL

Add Stickpins to highlight the Pan Evaporation Sites at Lake Travis and Lake lvie, both important

water supply lakes on the Colorado River in Texas.

= -
dd Features X % “Stephenville- W
O o= L %
Points A o
Stickpin  Pushpin  Cross S Le,,, \Z }
- Brownw ood IS e
Lines )l = Sy 03
B L [ g
a‘ = San & ‘ Wage =,
= | Angelo ¢ A N i B
Line  Freehand ] s W S S . ol GatesvileHewitt
Line = )
= ~ X
1 ~A4gm \
Areas ® ¥y N
—— }_‘ _ Killeen
. Belton emple
D A D P,
Area Triangle Rectangle S § Qfempl
% &t
&= = S I"*‘/,: =
left Arow  Right  Ellipse
Arrow
Up Arrow  Dovm Circle
Arrow
Freshand
Area

13. Sharing your Map on the Web

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

’@*’ Share \ & Print | Q

Amarllo
Fol :
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I am a member of a number of Groups in ArcGIS Online, and I 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://bit.ly/17zT5BM

Share

Choose who can view this map.

Your map is currently shared with these people.

v| Everyone (public)
University of Texas at Austin

Members of these groups:

[] 98th Meridian A
[ Arc Hydro River

[ | BMProto Web Maps & Demos

] center for Research in Water Resources

[] CUAHSI

[] GIS in Water Resources 2011

[] GIS in Water Resources 2012 b

Link to this map

Ihttp://bit.ly/17zT5BM | Facebook W Twitter

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.

Two things to check:

(1) Make sure that you have saved your map zoomed out so that a user can see all of Texas in it,
rather than zoomed in to some location.

(2) Make sure that you have used “Share” to make your map accessible at least to the UT Austin
Organization if not Publicly so that I can view it and grade it. Otherwise, I won’t be able to see it.
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http://bit.ly/17zT5BM

‘ome - Texas Pan Evaporation

] save ~ ©2 Share & Print h Bookmarks F

% Directions iy Measure
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To be turned in: The web link (equivalent to my http://bit.ly/17zT5BM) for your map so that | can view

it online.

Summary of Items to be Turned In:

(1) An ArcMap map layout in it showing a map of Texas with 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://bit.ly/17zT5BM) for your map so that I can view it online.

The assignment is due in a week from the date it was assigned in class. Please save your solution as a
.pdf file and email it to me ( maidment@mail.utexas.edu ).
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