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DESCRIPTION

A geographic information system (GIS) is a system designed to capture, manage, analyze, and
display all forms of geographically referenced information. It allows us to view, understand,
interpret, and visualize data in many ways. This exercise introduces you to a fundamental
understanding of GIS and describes how information is derived from the spatial data in a map. In
addition, you will try some basic operations and make your own maps.
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GOALS

After completing this exercise, you will be able to

= Understand how data is managed in ArcGIS in thematic layers.

= Visualize and query the attributes of those data layers.

=  Create a flood map of Brushy Creek in Williamson County, TX.

= Do some simple calculations using the data stored in an attribute table.

COMPUTER AND DATA REQUIREMENTS

To complete course exercises, you need the following software:
= ArcGIS Desktop (Only one product in this category is required.
ArcView 10



ArcEditor10

Arclinfo 10
We are going to use Arclnfo 10, the most powerful of these options. You can follow the steps in
Appendix 1 to install ArcGIS 10 on your personal computer, or you can use a computer in the
Learning Resource Center on the third floor of ECJ, where the software is already installed.

PROCEDURE

1. Accessing ArcGIS Online

The data of this exercise is from the ArcGIS online at http://www.arcgisonline.com/home/

At the upper right of the display, change Show: Web Content Only to Show: All Content.

Resource Center  Show: All Contentvy Helpv Sign In

( ArcGIS GALLERY MAP GROUPS MY CONTENT Find maps, applications and more... 0\!‘]

ArcGIS Online @esri

Maps and Apps
for Everyone

Easy online discovery, access,
visualization, and dissemination of
geospatial information.

Click Groups and search for World Water Online.

Resource Center  Show: All Contentv Helpv Sign In

( ArcGIS GALLERY MAP m MY CONTENT world water online Qq

Groups allow you to collaborate with other people.

And you’ll see a Map Icon called BrushyCreek: Geodatabase of Brushy Creek in Williamson
County, Texas
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Title Owner Rating Views Date 4

Papaloapan RH28

Papaloapan Hydregraphy (RH28) created by INEGI

Map Pacl-cage by ic.esda (last modified: January 26, 2012)
7 (0 ratings, 0 comments, 0 downloads)

k_x_map

add later

Map Pacl-cage by ahamdtavakoly (last modified: January 25, 2012)
7 (0 ratings, 0 comments, 2 downloads)

BrushyCreek

Geodatabasze of Brushy Creek in Williamson County, Texas

Map Pacl—cage by maidment1840 (last modified: January 20, 2012)
7 (0 ratings, 0 comments, 5 downloads)

world Water Online
Web Map by fernando.r.salas (last modified: November 7, 2011)
~7 (O ratings, 0 comments, 205 views)

Facebook @ Twitter

Group Details

Owner: twhiteaker
Status: public
Tags:

water, data, hydrology,
climatology, terrain

11 Members

twhiteaker
ahamdtavakoly
asafwat
daniel.siegel
fernando.r.salas
harishz2rb
ic.esda
maidment1840
stevekopp
teklitag
yveghialt

Click on the BrushyCreek Map and you’ll open up the following page, and you want to Open in

ArcGIS 10 for Desktop

BrushyCreek

Geodatabase of Brushy Creek in Williamson County, Texas
Map Package by maidment1340 (last modified: January 20, 2012)

7 (0 ratings, 7 downloads)

Sign In to rate this item.

n Facebook O Twitter

QOpen ™
Openin ArcGIlS 10 For Desktop
Download

Data being used in CE 274K Hydrology at the University of Texas at Austin, Spring 2012

And this automatically opens up ArcGIS 10 Desktop and displays the data in a map. Pretty cool!
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2. Viewing and Querying the Layers

In the list of layers on the left of the map, you can click the display of each layer on or off with
the check box to the left of the layer name. For example, if you check on Dams and check off
HUC12Wshed, you’ll get a map like this:
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You can zoom to any layer you would like to see by right clicking and selecting

© Zoom To Layer ) ) s
, but remember to open that layer by checking the box in front of it first.

For example, let’s zoom to the CAPCOG layer, and see what happens.
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If you mess up the display at some point and want to return to the display you had before, hit

the ® arrow at the top of the display.

These are the 10 counties in the Capital Area Council of Governments. We are working in
Williamson County where the floodplain map shows below, and just south of Williamson County
is Travis County where Austin and UT are located.



RAUTN@ 2452 = (- T K| @

=

>
[

Table Of Contents 2 x

gs8 @

Layers

= Dams
®

= [ Streams

=] CAPCOG

1180

= 0O HUC12Wshed
<all other values>
HUC12
120702050401
120702050402
120702050403
120702050404

= UpperBrushyCreek

O

= O CountyBoundary
[}
= FloodResponse

= O Floodway R i
]
=] Floodplains
[ <all other values>
FLD_ZONE
[10.2 PCT ANNUAL CHANCE FLOOI
A
CIAE
Ox
= [ Parcels
=
@ O Political
= M Basemap

e,

Lakehifls

S LTI

Marlin

Morgan's
Paint Rewort

Fort
Copperas yood /
Ve Tompla Hobertson |

Killeen Nolanville

You can access the attributes of a particular feature in a layer by opening the attribute table.
For example, right click on CAPCOG and select Open Attribute Table
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@ Copy el Caunty
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= [0 HUC1Z ¥ Remove Hears
<HHILL E Open Attribute Table |
1201 Joins and Relates * | Table F 4 ‘ * ‘ ~ l\
1207 > Zoom To Layer EEEELES
1203
| CAPCOG
120 Visible Scale R
2 & Upper 1sile seale Range ' OBJECTID* | Shape* | SOURCE | STRATMAP_I| LOCALID | NAME | FIPS_CODE | TXDOT_ABBR | COG_ABBR
O Use Symbol Levels 3 1 | Polygen DRG 103 Travis 453 014 103
2 [Polygen | DRG 103 Lee 287 014 103
i Coun
a0 g eeciion b 3 |Polygon | DRG 103 Blanco 031 014 103
O Label Features 4 | Polygon DRG 103 Bastrop 021 014 103
3 M FloodR 5| Polygon | DRG 103 Hays 208 014 103
Edit Features 4 6 Polygon | DRG 103 Fayette 149 013 103
= O Fleed 7 | Polygon DRG 103 Caldwell 055 014 103
'olygon Urnes 3
3 BE DRG 103 Burnet 053 014 103
3 B Floody 3 Convert Features to Graphics... 9 | Polygon | DRB 103 Liana 298 014 103
[ <all Convert Symbology te Representation... 10 | Polygen DRG 103 Wiliamson | 491 014 103
FLO Data 3

If you click on the row for Williamson county in the table, notice how it is selected also in the

map. This is a key idea of GIS — the association of the geometry of a feature with descriptive

attributes

in a table.
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Table A
IEREE LT EEE

1| capcos. 2
OBJECTID * Shape * | SOURCE| STRATMAP_I | LOCAL_ID NAME FIPS_CODE | TXDOT_ABBR | COG_ABBR| DATE_CF

» 1 ] Polygon DRG 103 Travis 453 014 103 111973

2 | Polygon DRG 103 Lee 287 014 103 1/1/1982

1 3 | Polygon DRG 103 Blanco 031 014 103 1/111963
4 | Polygon DRG 103 Bastrop 021 014 103 1111973

S | Polygon DRG 103 Hays 209 014 103 1/1/1963

6 | Polygon DRG 103 Fayette 149 013 103 1111981

7 | Polygon DRG 103 Caldwell 055 014 103 111973

8 | Polygon DRG 103 Burnet 053 014 103 1/1/1954

9 | Polygon DRG 103 Liano 299 014 103 1/1/1955

10 | Polygon DRG 103 Wiliamson | 491 014 103 11111964

If you scroll along to the end of this table, you’ll see various length and area measures. The
length refers to the length of the boundary of the polygon describing Williamson County and
area the area of this polygon.

: P AP oo SO ST L e e -
Table rd M b =]

|| E- B [ x

| CAPCOG X
COG_ABBR| DATE_CREAT | DATE_MODIF | DATE_RETIR | SHAPE_Leng | AREA_MILES | Shape_Length Shape_Area

»|103 1MM973 <Mull= <Mull= 245824 1024750085 831705.47374 | 23568392232.9512

103 1115882 =Mull= <Mull= 2222141 633.910703 744460633053 1TET2416154.7018

1 103 1MHM963 =Mull= <Mull= 1683573 T13.740767 577666 622565 19857950591.8934
103 1MM973 =Mull= <Mull= 1.831468 B895.528372 623024 40412 | 24065308164 6467
103 111963 <Mull= <Mull= 1.803189 673.645173 §13507.06811 18919541576.1298
103 1MM881 <Mull= <Mull= 2.0385882 959.630024 685226.209302 26752949668.412

1 103 1MM973 <Mull= <Mull= 1.870368 546.566204 629455.172035 15237391275.3083
103 111954 <Mull= <Mull= 2494076 1019.752036 835395.719862 | 28429055160.9746
103 1MM955 =Mull= <Mull= 2323235 966.25543 T71485.851784 | 269377309025.4488
103 1MM1964 <Mull= <Mull= 248217 1136.320104 828120.144641 31678786388.2763

Use Selection/Clear Selected Features to unselect Williamson County in the display.
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3. Creating a flood map for Williamson County

Now, let’s suppose we want to create a flood map for Williamson County and put thatin a
report being written in Microsoft Word. Turn off the display of all the layers except for

Floodplains and BaseMap, and zoom into the layer CountyBoundary
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In ArcMap, select File/Export Map




Q) BrushyCreek - ArcMap - Ardnfo 00

File | Edit View Bookmarks Insert 5el
[l MNew.. Ctrl+ N
Y Open. Ctrl+0

& save Ctrl+5

Save As..,

Save A Copy...
Add Data 3

Sign In..,

ArcGIs Online...

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

Print...

Create Map Package...

BB DERE

Export Map...

and in the formats suggested, select JPEG

BrushyCreek -

JPEG -

EMF
~EPS
Al
PDF
SVGE
BMP

Akl

Put the resulting file into a workspace that you can access for your homework report
And you’ll find you’ve got a file there that looks like this:
|i= BrushyCreek 2122012 2:59 AM JPEG image 525 KB

In Microsoft Word, use Insert/Picture to select this file and add it to your homework report.
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To be turned in: A flood map of Williamson County.

4. Calculating the length of Brushy Creek

Turn off the display of all the layers except for Streams, UpperBrushyCreek and Basemap, and
zoom in to the Brushy Creek watershed.
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Turn on the streams layer in the display, and open the attribute table by right clicking on the
name of the layer. Use the Select by Attributes Tool at the top left of the table to select the
target river.

Wb:dh” 2.2 & {Scect By Attributes)
In the Select by Attributes window, click on GNIS_NAME, =, Get Unique Values and then double
click on Brushy Creek to form the expression. Click on Apply and close the Select by Attributes

Lél ik MILTEE R .

window.

-

Select by Attributes |u

Enter a WHERE clause to select records in the table window.

Method : Create a new selection ']
"RESOLUTION" -l
"GMIS_ID" —,
"GMIS_MAME" |E|
"LENGTHEM"

"REACHCODE" g
= <> | |Lke | | Brushy Creek’ i
‘Buttercup Creek’ =
‘Chandler Branch' |i|
N TCluck Creek’
Cottonwood Creek”
E] m [m ‘Davis Spring Branch’ -

Get Unique Values | Go To:

SELECT * FROM Streams WHERE:
"GMIS_MNAME" = ‘Brushy Creek’ -
Clear ] [ Werify ] [ Help ] [ Load... ] [ Save... ]

[ ooty || Cose |

After making the selection, you will see that the Brushy Creek is highlighted in the map. Reopen

E[=]

the attribute table and at the bottom click on (show selected records ), and you should

see a display like that below

11
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Scroll across to the LengthKm field, right click on it and select Statistics

|
]

X%

&ME LENGTHK
013 = Sort Ascending
32115 Sort Descending
1.04] .
0531 Advanced Sorting...
0.59: Summarize...
224 — -
— ¥ Statistics...

1] Field Calculator...

and the resulting display will appear as:
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Selection Statistics of Streams [ili_hj

Field
LENGTHKM -

Statistics:

Count: 75

Mimimum: 0.005

Mapdmum: 3.211

Sum: 44 784

Mean: 055712
Standard Deviation: 0.589605

Frequency Distribution

31

b

The Sum statistic gives the total value of the LengthKm attribute of the selected features. This
is in kilometers and you’ll need to convert the result to miles.

To be turned in: The length of Brushy Creek in miles.

Summary of items to be turned in:
1. The area of Williamson County in Square Miles?

2. A flood map of Williamson County.
3. The length of Brushy Creek in miles.

APPENDIX 1

Instructions for Installation of ArcGIS Desktop on your Computer
These instructions assume that you have a CD containing ArcGIS for Desktop for student use.

Installation Steps

1. Check supported operating system before the installation at
http://resources.arcgis.com/content/arcgisdesktop/10.0/arcgis-desktop-system-
requirements.

2. Insert ArcGIS Desktop DVD and in the menu folder, select quickstart so that you can refer to
the installation guidance.

13


http://resources.arcgis.com/content/arcgisdesktop/10.0/arcgis-desktop-system-requirements
http://resources.arcgis.com/content/arcgisdesktop/10.0/arcgis-desktop-system-requirements

4 Files Currently on the Disc (17)

0 ArcSDE_Personal 7/9/2010 2:49 PM File falder
., CaseTools 7/9/2010 3:49 PM File folder
|, Datalnterop 7/9/2010 2:49 PM File folder
| Desktop 7/9/2010 3:49 PM File folder
| DotNet35 7/9/2010 3:49 PM File folder
. htm 7/9/2010 3:49 PM File folder
| LicenseManager 7/9/2010 3:49 PM File folder
|. SDK_dotnet 7/9/2010 3:49 PM File folder
. SDK_java 7/9/2010 3:49 PM File folder
| SDE_VBA 7/9/2010 2:49 PM File folder
© 10UninstallUtility 6/8/201011:06 AM  Application 1,048 KB
a 10UninstallUtilityGuide 6,/9/2010 3:14 PM Q0QBrowser HTML... 5 KB
4 | Autorun 12/4/2009 11:52 AM  Setup Information 1KE
B2 espy 7/8/20103:57PM Application 5,273 KB
@ esri 3/9/2000 6:32 PM Icon 4 KB
6/11/2010 211 PM  QQBrowser HTML... 15 KB
@ Readme 6/8/2010 8:27 PM QQBrowser HTML... 2KB

3. Visit esri.com/EducationEdition to activate your authorization number first (the 12-digit
number is inside your CD cover). Select “I have an ArcGIS Education Edition DVD”, create
your own account, and enter your authorization number to activate your GIS.

L d
@ esrl Understanding our world.

ArcGIS for Desktop 10 Education Edition

Welcome! Please choose an option below:

I have an ArcGIS Education Edition I have an ArcGIS Education Edition
DVD authorization code
— L

Click here if you received a DVD from your instructor. Click here if you received an authorization code (e.g.,

EVA123456789) from your instructor without a DVD.

ArcGIS for Desktop 10 Educatio

Esri Global Account

Log in to your Esri Global Account
Not registered with us yet? Create an Account

User Name:

Password:

[ ]
Esel Forgot User Name/Password?

14



4. Run ESRl.exe you will see a window like this.

i
ArcGIS Desktop

Quick Start Guide Readme

Uninstall Existing ArcGIS Software - REQUIRED IF UPGRADING AN EXISTING INSTALLATION

Detect Conflicts Readme
ArcGIS Desktop
ArcGIS Desktop Setup Install Guide
ArcSDE for Microsoft SQL Server Express 2008 Setup Install Guide
ArcGIS Data Interoperability Extension Setup

ArcGIS License Manager - REQUIRED UPDATE FOR ARCGIS DESKTOP AND ENGINE USERS

Setup Reference Guide
ArcGIS Desktop Developer Resources
ArcGIS Desktop VBA Resources for Developers Setup
ArcObjects SDK for the Microsoft .NET Framework Setup
ArcObjects SDK for the Java Platform Setup

The Solarss and Linux setups for the License ¥anager are rneluded on the wedra; see the License Hanager Reference
Gusde for more snformatsion.

Browse
5. Select ArcGIS Desktop and follow the instruction to complete the installation process.

Always select “next” until the installation has been finished. It will take you some time to
complete the installation, so you can have a cup of coffee and relax during this time.
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.
ArcGIS Desktop 10 Setu [ - e
i A eskiop 10 Setup -

Welcome to the ArcGIS Desktop 10
Setup program

It iz strongly recommended that you exit all \Windows programs before
runiking this setup prograrn.

Click Cancel to quit setup and close any pragrams vou have minhing.
Click Mext to continue the installation.

WARMIMG: This program is protected by copyright law and
international treaties.

Unautharized reproduction or distribution of this program, or any portion
of it, may result in severe civil and criminal penalties, and will be
prosecuted to the masinurm extent pozsible under law.

< Back [ M ext > ] [ Cancel l

Authorize ArcGIS Desktop 10 single use. After the installation, select the desired Single Use
product in the ArcGIS Administrator wizard, and click Authorize Now. Select the default
option, | have installed my software and need to authorize it. Select Authorize with ESRI
now using the Internet, and enter your personal information and your core product
authorization number.

{E ArcGIS License Server Administrator - 10.0 | = PY |
.

-3 ArcGIS (LSL-PC)

£ Start/Stop License Service To use Concurrent Use products and extensions, you must first authorize them

on your license server and start the service.

To authorize your products and extension, dick "Authorize Now’ below to start
the Software Authorization Wizard.

Authorize Now...

To remove licenses from your license server dick Deauthorize:

License Server Status: RUNNING

OK ] [ Cancel Apply

16



After Authorization, you will see information like this.

7 S
I ArcGIS Administrator = | =
=5 ArcGIS (LSL-PC)
é £ Desktop ArcInfo (Single Use)

1 Availability This lists the software installed, along with its authorization status and expiration

£ Borrow/Return date. Double-dick a feature for more information.

[ Data Licenses
Software Installed Authorized ~ Expires Il
ESRI Education ArcIn... Yes ‘fes 24-Jan-2013
ArcInfo ‘fes ‘Yes (Pack... 24-Jan-2013
Netwark Analyst Yes Yes (Pack... 24-Jan-2013
3D Analyst fes Yes (Pack... 24-Jan-2013
Spatial Analyst Yes Yes (Pack... 24-Jan-2013
Geostatistical Analyst ‘fes ‘Yes (Pack... 24-Jan-2013 E
Publisher ‘fes ‘Yes (Pack... 24-Jan-2013
Tracking Analyst ‘fes ‘Yes (Pack... 24-Jan-2013
Maplex Yes Yes (Pack... 24-Jan-2013
Data Interoperability Yes Yes (Pack... 24-Jan-2013
ArcScan ‘fes ‘Yes (Pack... 24-Jan-2013 | |
Business Analyst Mo Mo M/A
Business AnalystPre... MNo Mo M/A
Schematics ‘fes Yes (Pack... 24-Jan-2013
VBA Mo Mo /A
Workflow Manager No No A -

[ OK ] [ Cancel Apply

Now you have successfully install ArcGIS Desktop 10 on your computer. You can begin your trip
with this magic software.
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