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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.

Computer and Data Requirements



To carry out this exercise, you need to have a computer, which runs ArcGIS Desktop version 10.1.
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.

You will be working with the following spatial datasets during this exercise:
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/giswr2012/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. To establish a new account
at the CE Information Technology Support and Services, go to http://www.caee.utexas.edu/itss/ and
select LRC User Accounts. If you don't yet have a regular Login account at the LRC, 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/giswr2012/Ex1/Ex1Data.zip
http://www.caee.utexas.edu/itss/

MName Date modified Type Size

|| Counties.dbf 0/5/201211:41 AM  DEF File 47 KB
7| Counties 0/5/201211:41 AM PRI File 1KBE
|| Counties.sbn 9/5/201211:41 AM  SBM File 3KB
| Counties.shx 9/5/201211:41 AM  SBX File 1KE
| Counties.shp 9/5/201211:41 AM  SHP File 8,450 KB
2] Counties.shp 9/5/201211:41 AM XML Document 22 KB
|| Counties.shx 0/5/201211:41 AM  SHX File 3KBE
|| Evap.dbf 9/5/201211:33 AM  DBF File 30 KB
| @] Evap 9/5/201211:33 AM PRI File 1 KB
|| Evap.sbn 9/5/201211:33 AM SBM File 1KE
|| Evap.sbx 9/5/201211:33 AM  SBX File 1KE
| Evap.shp 0/5/201211:33 AM  SHP File 2 KB
|| Evap.shx 0/5/201211:33 AM  SHX File 1KE
|| Texas.dbf 9/5/201211:44 AM  DBF File 1KE
7] Texas 9/5/201211:44 AM  PRJ File 1KE
| Texas.sbn 9/5/201211:44 AM  SBM File 1KE
| Texas.sbx 9/5/201211:44 AM  SBX File 1KE
|| Texas.shp 0/5/201211:44 M 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 1 KB

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.
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Use the Add Data button to add the data for this exercise to the ArcMap display.
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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.

|4 By v B

[ Connect To Folder




Click on each of the three shape files so that they are highlighted
Add Data
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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:
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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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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
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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!
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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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Select the Preview tab and then Geography to see a map of the feature class
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And then select the Table view
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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, NADB83, or the North American Datum of 1983. This provides a rather complicated set of
parameters that we’ll learn more about later.

Fields | Indexes | Feature Bxtent
General | #Y Coordinate System | Domain, Resolution and Tolerance
v | Type here to search v 8 sy | & - 5%
@ Greenland 1996 -

Guam 1963
Helle 1954
MARCARIO SOLIS

@
@
@
@ Mexican Daturm of 1993
@
@
@

[l

MAD 1927
MAD 1927 (CGQTT)
MAD 1927 (Definition 1976)

EINAD 1083)

m o e W e T e

Current coordinate system:

GCS_Morth_American_1933 -
WEID: 4269 Authority: EPSG

Angular Unit: Degree (0.0174532925199433)
Prime Meridian: Greenwich (0.0)
Datum; D_Morth_American_1983
Spheroid: GRS_1980
Semimajor Axis: 8373137.0
Semirninor 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 Talerance
Fields | Indexes | Feature Bdent |
Field Mame Data Type - I
FID Object D [
Shape Geometry
SOURCE Text
STRATMAP | Text
LOCAL_ID Text
MAKME 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 || B
< Add Data...

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

[m]m]

Add Data From ArcGIS Online...
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Imagery with Labels

Light Gray Canvas

Yy

M

!

OpenStreetMap Bing Maps Aerial Bing Maps Hybrid Bing Maps Road

‘ Add ‘ Cancel

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.

I. Hardware Acceleration I X ]

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

[&]n 4

@ in the bottom left hand corner of the ArcMap display 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. 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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Click the counties layer to turn off the county boundaries since the background map already shows the
county boundaries
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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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Lets 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.
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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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Use Symbol Levels
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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.
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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, lets 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 lets
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

Lets go back to the view we had earlier of Travis County. Use the Go Back to Previous Extent arrow

[« - T8 @
n~ RENDEUVESCL NS 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.

[#]» - T @

[ Go Back To Previous Extent ]
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
K- O K (@) el R
i Identify |

/

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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e % Shape  Point
Y Station  LAKE TRAVIS
LAKE' TRAVIS | Latiude  30.403 -
o o Longitude -97.917 =
NumYear 8
Jhoe Firstfear 2003
FinalYear 2010
Jan 2.43375
3 Saioy || Feb 2.7375
Lakoway & M| Mar 4.64375
Apr 6.0475
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Jun 9.12625
s Jul 9.36875
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4 SOl Sl o 4 Oct 5.04625
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Identified 1 feature

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:

=/ Layers |||
- |
@ | Copy

= Texda X Remove
O & open Attribute Table

—_— 1 ..

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
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records in attribute tables.

3

L P & %
KETRAVIS g
Table
ERE LT
Evap
FID Shape * Station Latitude Longitude | NumYear FirstYear FinalYear Jan Feb Mar
20 | Point LAKE J.B. THOMAS 32.583 -101.1 3 200 2009 | 2.996667 | 3.883333 | 6.506667
21 | Point LAKE LIMESTONE 31.533 -96.53 9 2002 2011 | 4078829 | 4113333 | 5.825556
22 | Point LAKE LIWINGSTON 30,633 -95.01 9 2002 2011 | 3.188889 | 3.576667 | 5.163333
23 | Point LAKE TAWAKONI 32.85 -95.88 4 2005 2011 26125 252 5.695
24 | Point LAKE TRAVIS 30.403 87817 8 2003 2010 | 2.43375 27375 464375
25 | Point LAWON DAK 33.034333 -85.485 3 2003 2008 | 3.983333 | 3.876667 | 5.476667
26 | Point MATHIS 4 SSW 28.036778 -97.872 9 2001 2011 | 3.541111 | 4.081111 | 65.268889
27 | Point MC COOK 26.565 -98.123 9 2001 2011 | 3832222 | 4813333 | B5.947778
28 | Point NACOGDOCHES 31616 -94 85 3 200 2004 248 2.86 | 4.658667
29 | Pnint NAVARRO ML S DAM 31 95775 06 RO7 4 2001 2008 4 A/75 41775 527
€| m |
T 1w 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

B  Select By Attributes...
%| Select By Location...

@ Zoom To Selected Features
&E Pan To 5elected 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,

L

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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Table
ERAR-RAL- R R
Evap
FID | Shape* Station Latitude Longitude | NumYear| FirstYear FinalYea
> 5 | Point BUCHANAN DAM 30.733 -98.43 5 2007 20
24 | Point LAKE TRAVIS 30.403 -97.917 8 2003 20
52 | Point WIRTZ DAM 30.55 -98.33 - 2002 20

< | m

T 1+ n BB Goutof54 selected)

Evap |

[ Show selected records l

I X =

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 1 B8

Clear Selected Features

Intepactis Salaction Mathnd

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 | NumYear FirstYeal

20 | Point LAKE J.B. THONMAS 32.583 =101 1 3 20

21 | Point LAKE LIMESTOME 31.533 -96.53 G 20

22 | Point LAKE LNMINGSTOM 30.633 -95.01 G 20

23 | Point LAKE TAWAKONI 32.85 -95.88 4 20

1 | 1]

4 1 ¢ M E {0 out of 54 Selected)
Evap | [ Show all records L

i . B T — e —

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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- v NI
@ Copy

Remawve

[

2 M Tex
O
o O Cod
™
] World_{ ¢ Zoom To Layer

¥ World_ Zoom To Make Visible

T =

Open Attribute Table

Joins and Relates 3

=5

Visible 5cale Range 4
Use Symbol Levels

Selection 4
Label Features

Edit Features 3

“eq  Convert Features to Graphics...

Convert Symbology to Representation...

Data 3
<\) Save As Layer File..,
@ Create Layer Package...
|[j‘ Properties...
| Layer Properties
‘ | . Display the properties of th

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

| General | Source | Selection | Disp!ay| Symbology | Figlds. | Definition Queny I Labels I Joing & H.elat&sl Time | HT
Show:

Fe |Dra'lr quantities using symbol size to show relative values. Impart...
Categories Fields Classification
Qﬂlﬂiﬁ Walue: Annual - Matural Breaks (Jenks)
i Graduated colors -
T —" Nomalization: none - Classes: 5 = Classify...

Propartional symbols R I
Charts Symbal Size from: 4 to: 18

Multiple Attributes Template

Symbol  Range Label [:]

& 45740000 - 65.296667 45740000 - 65.296667

@  65.296663 - 74330000 65.296668 - 74.330000
. 74.330001 - 81.540000 74.330001 - 81.540000
. 81.540007 - 90352500 81.540001 - 50.352500
. 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

EEEALY

Evaf Table Options
FID | Shape*

LI | mn Lo I

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

||ﬂ]:| Create Graph... |
Add Takleta | aem
Create Graph
= Reload P
Creates a graph from the table.
& Print.. 2
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
49.74
111.65
71.067

103167
G4 544
79754
85185
94574
G477
65053
Trme
&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: [Mabch with Layer

Bar style: [Reciangle

Multiple bar type: [Side

Bar size (%): 70 Iﬁl [ show border

-104 02 -100 -ag -ag
Longitude

Vertical Bar

Add v| Load Template v|

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 ~
!ﬁmﬂt& Graph Wizard

@ Show all features records on graph

Highlight currently selected features/records E""aporation and Longitu"e

() Show only selected features/records on the graph

General graph properties

|
Title: Evaporation and Longitude II I

Footer:

[T|Graph in 30 view

Graph legend
Title:

Evaporation (nches)

Position: [Rjght

Axis properties

Left  |Rioht | Bottom | Top |

Title: Ewvaporation (Inches)

H T
Visible 102 04 103 102 101 100 -89 -85 97 -85 95 94
Logarithmic Longitude

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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Evaporation and 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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|.Mi Excel Files b

All Files

All Excel Files
Excel Files

All Web Pages
XML Files

Text Files

All Data Sources
Access Databases
Query Files

Microsoft Excel 4.0 Macros
Microsoft Excel 4.0 Workbooks

2 . . » Computer » Z: maidmentiwwwroot (Z) » giswr2012 » B » ExlData - || Search ExIData
e e N —— R ——
Organize = Mew folder ==
0 Name ° Date modified Type Size
5.0 Favorites i .
B Deskt || Counties.dbf 9/5/201211:41 AM  DEF File 47 KB
esktol
- Ip - | Evap.dbf 9/5/2012 1:23 PM DEF File 30KB
ownloads
\:I' S || Texas.dbf 9/5/201211:44 AM  DBF File 1KB
1=l 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"ie1.-.r| Bookmarks Insert  Selec

Data View

Layout View

I
|e|| 4

If your Layout doesn’t display properly in ArcMap, hit —————======== at the bottom of the map
display to refresh it.

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 graph 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

A

+Of Co =
an
8 & =il

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

W

ek}

TR — | F R S T—

[}

L=

T = | E—— I S

=

&

=R 0| R—

o

[

T 1| SES—— - 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 & /shown 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

Ewvaporation and Longitude

Braporation Inches)

-104 -1o0z =100 -9%
Longlude

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 Ex1 - ArcMap - Ardnfo ST
File | Edit View Bookmarks Insert 5el
[ Mew. Ctel+N |
EY Open.. Ctrl+0
& Save Ctrl+5

Save As,.,

Save A Copy..

Add Data [
Sign In...

ArcGIS Online...

Page and Print Setup...

Print Preview...

Print...

B ®EDERE

Create Map Package...

Export Map...

iy

Map Document Properties..,

1 CAGISWRITVEANEx] 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!

(Oa) H9-0 ¢
.l_u

Home Insert Page
|£] Cover Page - lj _
|_] Blank Page [ = |
= Table Picture
+=, 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 |
S :

' X| Cancel i} Options
N

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

=
N

& LAKETRAVIS
210 ® s
c _
£ 3 s“‘f
p £
o 6
2
© 4
o)
2 0k
o

O _

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

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

To be turned in: 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.

9. Share in ArcGIS Online
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Sign in to your account in ArcGIS Online from ArcMap:

File | Edit View Bookmarks Inse
[ MNew.. Ctrl+ N
B Open. Ctrl+0
=  Save Ctrl+5
Save As...
I Save A Copy...
Share As k
Add Data 3
|E§ Sign In... |
B (—eens
Sl_g'm in or out of ArrcGIS Online. i

If the problem is that you get an 'invalid username/password' error when trying to log in from ArcGIS
Desktop even though you can log in fine online, follow
https://www.arcgisonline.com/home/signup.html and following the signup steps. This authenticates
your ESRI Global Account for use in ArcGIS Online and allocates you space to upload files into your
“My Content” folder within ArcGIS Online.

Use File/Map Document Properties to fill out information about your map. It’s good to fill in as
many of the fields possible so that your map is well documented. Use relative pathnames for the data
and make a thumbnail so that your map can be summarized as a small image.

Close all your charts since they don’t seem to be preserved when you save the map package.
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https://www.arcgisonline.com/home/signup.html

MapDD::umentP npertie

General

File: Ngiswr2012\Ex

Title: Pan Evaporation in Texas

SUMmary: Evaporation data recorded at pan evaporation sites

Description: Mean monthly and mean annual pan evaporation  »
data from 2001 to 2011 at 54 sites in Texas.

Author: David Maidment

Credits: Texas Water Development Board

Tags: Ewvaporation, Texas

Hyperlink base:

Last Saved: 2/5/2012 3:45:59 PM
Last Printed:
Last Exported:  9/5/2012 3:50:56 PM

Default
Geodatabase: C:\Jsers\maidment'\Documents YWrcGISDefault. g @

Pathnames: Store relative pathnames to data sources

Thumbnail: | Make Thumbnail | [ Delete Thumbnail

OK || Cancel || Apply

Share your information as a Map Package — this includes both the map and the data used to create it.
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Bookmarks

Geoprocessing  Customize

vlk{‘|

BRI

——COTrTO SIS
J_QRA,?M\ F

Pueblo

File | Edit View Insert  Selection
3 New.. CtreN | | @ - | 1:8118.240
& Open Ctrl+0 N® B
& Save Ctrl+S I

Save As... ! ~;,k

Save A Copy... ! 5 «ul ’
| Share As » “ Map Package

Add Data

Sign Out - davidmaidment
ArcGIS Online...

B
Bd

il hlmgto
Page and Print Setup...
@ Print Preview...
& Print...

Service...
Map Package
L

Create a map package containing
this map and all the data it
references zipped up into one
convenient file, and either upload
it to ArcGIS Online or save it to
disk.

I have called my Map Package “Texas Evaporation”

T L ee—
o e BB
B adcoe Map Package

Item Description

Additional Files

Upload package to my ArcGIS Online account

Sharing

Texas Evaporation

() Save package to file

| Z:\giswr 2012\ Ex 1\Ex 1.mpk

You’ll be asked to Save your map document again. Say Yes.
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Include Enterprise Geodatabase data instead of referencing the data




-
oo (=

=% This map document has changed and needs to be saved before
WY creating the map package. Would you like to save the document and
create the map package now?

Successfully created map package online,

Texas Evaporation

And if you go to http://www.arcgis.com, login with your ESRI Global Account username and
password, and look under My Content, you’ll see that you now have a Map Package there.

Resource Center Show: Web Content Onlyv My Organization David Maidment Motifications Helpv  Sign Qut

( HOME GALLERY MAP GROUPS MY CONTENT | Find maps, applications and more... Qﬂ

|‘r__,;_ New ||‘|-__," Delete | | 2, Add Item ” |&] Create Map ” fé Share ” X Delete ||ﬂ Move To v| | ﬁ Change Owner
i Helli i e r ATitle Type Modified shared size
[ Texas Evaporation Map Package Sep 5, 2012 Not Shared |2 MB

If you click on the Title “Texas Evaporation”, your package will open and you can see that its
accessible in ArcGIS Version 10. You can also choose to Share your package publicly if you want to
do so.
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http://www.arcgis.com/

Texas Evaporation

Evaporation data recorded at pan evaporation sites

Map Package by davidmaidment
Last Modified: September 5, 2012

(0 ratings, 0 downloads)

n Facebook U Twitter
Open ™ :d Share | | / Edit|| X Delete | [ Move To ™ Jj Change Owner | | £ Update
Openin ArcGlS 10 For Desktop
anwnInad

Mean monthly and mean annual pan evaporation data from 2001 to 2011 at 54 sites in
Texas.

Access and Use Constraints

Shared with The item is not shared.

Tags Evaporation, Texas

Credits Texas Water Development Board
Size 2 MB

Extent Left: -180 Right: 180

Top: 89 Bottom: -89

Close ArcGIS on your desktop, and choose Open in ArcGIS 10 for Desktop in the web browser, and
here is your information again freshly displayed in ArcMap! Pretty cool! In this way, you can share
your data and maps in a formatted form with your colleagues. Later we’ll show how to save map
services that can be opened on the web without having ArcGIS Desktop locally available.

To be turned in: A screen capture of your map package displayed in ArcGIS Online.

45



File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help ]
NRES L3R x « | b - | 1:12.161123 v EEEEE e |
QAQ i« -0 8@/ BLNAS TR |
Table Of Contents 3 x _\,m' ! weolz - [ﬁ
) _,A.. K | = ” Enid o
| 2|2 W_—] lalsa ozl -]
. b OKklahoma  Favellsille o
B & layers ) i e City Mukogee =
= £ C\Users\maidment\Doct Sibuierque Amarillo i akotl PL-A" %
= M Evap i Latwton ' [
Annual _]_]vl Yy e : l‘ 2
o 49740000 - 65.2966( |, M E MY -, ARK |8

@ 65.296668 - 74.3300
. 74.330001 - 81.9400

@ 81940001 - 90.3525( | | «' ) Sheevey

.90.352501 - 111650
2
O

= [ Counties
(|
& [0 World_Street_Map
World_Topo_Map Chihuahua

Heamn @
Houston

L > %
‘;_{.\loul\'ln-\ D
& | \ ‘v.\lnlln;g:é; =N _
2o« s »

-11430109.114 2956780.476 Meters

< i

-

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) A screen capture of your map package displayed in ArcGIS Online.

The assignment is due in a week from the date it was assigned in class. Please print out your items to
be turned in and bring them to class to turn in to the instructor.
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