Exercise 1: Working with ArcMap 9.1

This introductory lab will help you become familiar with the ArcMap interface and tools.
You will learn how to add data, modify symbology, add labels, work with tabular data,
join tables, perform queries and create map payouts.
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Description of tabs in Data Frame Properties

General — Descries the data frame name, map and display units units.

Data Frame — Gives the user the option to specify an extent or scale for data display.
Coordinate System — Describes the current map coordinate system of the data frame (map
projection). The FIRST layer added to the data frame will define the map projection for the data
frame. Additional layers will be ‘projected on the fly’ to match the data frame projection (if they
have a map projection defined).

IHlumination — Sets the illumination of the data frame

Grids — Adds grids or graticules to a map layout. Graticules are map coordinate grids or tic marks
labeled with current map coordinates.

Labels — Defines label priorities between data layers in the data frame.

Annotation Groups —

Extent Rectangles — An extent rectangle shows the extent of the data in one of the other frames
and automatically updates if the extent changes. Useful for making locator maps.

Frame — Gives the user options to modify the neat line around the data frame in the map layout.
Size and Position— Specify the size and position of the data frame

Feature Link— Specify how links between vertices and survey data will be drawn by the Survey
Analyst Extension.

Each data layer in the table of contents also has Properties. Right-click on the layer to view the
Layer Properties.

Description of tabs in Layer Properties

General — Descries the layer name and specifies the range of scales the layer will be shown within.
Source- Location of data set on the computer; map coordinate system

Selection — Specify the symbol used for selected features of this data layer

Display — Transparency; Hyperlinks; Feature exclusion

Symbology — Legend editor

Fields — Attributes in the data set

Definition query — Gives the option to only show a selected part of the data layer

Labels — Options to change labeling methods and fields

Join & Relates — Lists tables that has been joined or related to this layer
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Right-click on the
counties_id_idwr layer and
select Open theme table

B s Solection ook Window Hop

i
Fl
Step 3: The Idaho counties will !

@R R E LB uv|ﬁﬁﬁ‘

|

|

[Deaa i Bax|c|simnm =28
I =] |

swdrmam v [ e

@ 2o Ta Lgee
‘tebin S Ringe »

Solection >

Attribute table of ldaho counties.

table.
Each polygon may have many

name, population etc.

Each polygon in the spatial dataset
corresponds to a line in the attribute

attributes describing the properties of
the polygon, for example area, county

Edit Legend

I

>
|0+ A~ &

& CULGLE Feters

4

< pen For s
[T e T e ey

ST @ || ewenns | Eveinae. . |[@uated .. S | Eroresnea. |

| e Cdb Ui et alacsinn Tacke e bisle

2 SRS 2@

n W Attt
e I | coumiva [ o T o
0 FARGHAES AR 031 35 2 1 ROUKDSRY PANHANOLE
ol 3Pobgen | SHATHIM | 771360635 3| 2[DONNER | PANHANDLE
- 4 Pobgon | BMIGINATZ| AW TS| 0] 3SHOSHONE | PARANDLE
] 5 Pobgon | ImreT| e 5 $[KDDTENA  |PRRMANDLE
|| b Pabgeon AL TS 6% 1] % HEMEWAH PANHANDLE
B 7[Pbgen | TN | 20520THTS| 6 LATAH |CEAATER
B 0 Fobgon | SIS 42T TS| 8 | CLEATWATER | CLEARTWATER
] 9 Pobgon | | B AT Ell 81020 |CLEARWRTER
| 10 Pobger NG SN TS 10 1/ NEZ FERCE CLEAAWATER
|| 11 Pk 1383084880 2ITATE SERATS n 10/ LEWIS CLEARWATER
u 12|Pobgens | 11505756 | TTSRI06| 12| 11| LEMHI [EASTERN
N 13 Pobgen | o = | £ 12 ADAMS [SOUTHWEST
| 14 Pobgeon ENEETED SR NS 14 13 VALLEY SOUTHWEST
|| 15 Polgon 137611950 TE 15/ 14 CUSTER EASTERN
N 16 Pobgers | 45021000% | G 35| 18| 16| FREMONT __|EASTERN
M 17 Pobgen | WG| T2 20T Ll 15[ WASHIGTON |SOUTHWEST
|| 18 | Polsgon AT Eo L] 1% 17 CLARF EASTEAN
| 19 Pobwgeon 146122 NER 24777 87| 19 18| GEW SOUTHWEST
|| 30 Pobgon LTINS AZIRO RIS 0 19 ROISE SOUTHWEST
B 1 [Pobgon | SAOGTD | 01352635 al 20Tt |EASTERN
] 2 |Pobigon | el el =l T3 JEFFERSON _[EASTERN
| &3 Pobygeon 10616 171 S7E b=l N PETTE SOUTHWEST
|| 24 Pobgon 110050 TR0 T1RTS) M U TETON EASTERN
B 5 Pobgon | 001964760 | 129,125 =| Z[LMORE___ |SOUTHWEST
A
Racont 144 1 #|n| Shose |50 Sietnd | Peconds [outof 4 Selected |

1& 5 || adcwm. | Blwoting... |[@uatitled .. Blovc

-lof %
| Be Edt Yew Inset Socton ook andow bl _I_l_l‘
@ 1@ 5| B2 63 6 @ o ]| s
[DEE& & 2@% |-~ $|mms 5] 4] &w|
H = £F Layers i | —_— -
Step 4: Double click on ' e T — m— s
- - - Genenal | Source | Selection | Display  Svmboloay | Fieide | Defirition Query | Labels | Joins 2 Relates
counties_id_idwr to start the - e =
Legend Properties window
T o
You can also start the Legend T
Properties by right-clicking
on the counties_id_idwr layer E&im‘ et
— then select Properties.
xco |t
T A BT
Bl =i |
Displey [ Souee | a0 @ I'Ill
| Drowia = W 03[ O~ A~ j'ﬂn]gi-&-ﬁ-;-l

| Elvicrosct..| & pimifis.. |

Ll SRe 24




different colors

names.

Step 5: Click on the Symbology
tab to edit the display of the
counties. Select Categories pp [Features
instead of Single Symbol to
enable display of the counties in

Choose Value Field NAME to
display the counties by their

Select a color scheme /

FRlLayer Properties

General | Source | Selection | thepl
Show:

Hiﬂiﬂnﬂuﬂy] Labels | Joins & Relates |

21x]
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Unique values, many | —
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Quantities Skl | s I [ Court [

Charts <all other values> other values> 0

Multiple Attributes <Heading> NAME 4“4

ADA ADA 1
ADAM; ADAMS 1
0CK BANNOCK 1 !!
BEAR LAKE BEAR LAKE 1
BENEWAH BENEWAH 1 ﬂ
BINGHAM BINGHAM 1
BLAINE BLAINE 1
BOISE BOISE 1
BONMER BONNER 1 Li
AddVaves. | Feroe | Removedl | Advanced-|

oK | Cancel | apay |
Tt T =" T 72 7§ —a1
Click Add All Values — |
Click OK
Add Labels -
General | Source | Selection | Display | Symbology | Fieids | Defintion Query ~ Labels |Joins&ReIates|
[ Lokl festurss in this lsyer
Step 6: Bring Up the Layer Method: [Label al the features the same way =l =
Properties agaln Go to the 4l eatures il be labeled using the options specified
Labels tab. Ten Sty
’VLabeleeld. NAME ] Esression.. ‘
. Test Syrnbol e
Set the label field to NAME ( - T
(the county names). ' 77 0]
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B /{ Flacement Properiss.. | Scale Aange... | ( Label Siyles.. |
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Click OK. ] e s
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::; Selection »
on the map. L
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S
[T car Save As Layer File...
I cas

[ cLe CE Properties...
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Step 8: It would be desirable to move some labels to make them more readable. Before
you can move labels you must convert the labels to an annotation layer.

Right-click on counties_id_idwr and select Convert Labels to Annotation

R . StoeAnnotstion——————— —Reference Scale
Store the annotation in the | Cniiie € e e
| -
L
map 0 on For
’Vr-‘ Allfeatures € Fealures in curent extent =) Selected feature: ‘
CIle ‘Convert’ Feature Layer annctation Group il
Counties_id_igwr counties_id_igwr Anng
]
Destinatione Arnotation group AeHee map document
7 Convert unplaced labels to unplaced annctatin @™ Convert | Cancel
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Step 9: Click on the “pointer 'm LA LA LI Sl -
arrow’. You can now select =
and move individual labels ( -
for better placement. l_f_}'J —_—
If you double-click on a N SN
label you can modify the 3) \ >
text as desired. |
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Joining and Linking Tables

In this example we will link population information to the county data in order to display
Idaho based on population count. The table idaho_pop.dbf contains information about
county population in 1990 and 1997.

Lockin [ 1daho | | Galssle] [ B

Step 10: Click on the Add Data
icon and select idaho_pop.dbf

Nare: [idaho_pap.dbf b
Show of ype: [Datasets and Layers (") = C_I’”‘:" _E
.
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name in upper case font.

o e ACLEID TN ] B3|
L FID Shape AREA PERIMETER | COUNTIES_| COUNTIES_I|  ACREGQ_ NAME REGION -
. 5 0| Folygon FTGEETEGOR]  23R652937 2 G 535030 CLEARWATER
Step 11: Open the table 7|Polygon 9571461888 52seli1e7 3 13 2383844 5[ VALLEY SOLTHWEST
2[Polygon 4313488384 389919437 [ 16 1214136.4|FREMONT __|EASTERN
IdahO—POp'dbf and also 3|Polygon 4570373632 387190.408 5 17 1123351 8| CLARK EASTERN
the att“bute tab|e for the 4|Palygon 4338266112 423078.687 3 19 1220253 |BOISE SOUTHWEST
i 5| Polygon 5791133840 400913656 7 20 1431006.4[BUTTE EASTERN
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n 7|Polygon 2745124352 230852 Bl E| £78327.7|4DA SOLITHWEST
u &|Polygon 4921038648 372116437 10| 31| 12160021 |BONNEVILLE |EASTERN
u 9|Polygon 5485239296 400836.062) | 32| 13554175 BINGHAM SOLITHEAST
The two tables can be ] 10[Palygon 3119068256 239899.422| 2] | 7709526|LNCOLN  |MAGICVALLEY |«
joined on the county Recordt M|l T 20| Show[ Al Sekcted| Recuds Dol ddSeced) _ opioms <

[ Attributes of idaho_pop

=10 x|

DID NAME | STATE_FIPS| CNTY_FIPS| FIPS | POP1330 | POP13€7 |  NAME_UP
3 0]4da 16 1] 16001 205775  26654m
- . 1 |Adams 18 3 16003 3254 3959 ADAMS
Notice that the Sp(:‘”mg | 2[Bannock 18] 5 16005 66026 74430 BANNOCK
3|Bear Lake 16 7 16007 6084 564 |BEAR LAKE
of the county names i S iews 7T s eENEwAN
H H H 5|Bingham 16 1 16011 37583 41681 | BINGHAM
must be identical in the & Blaine 16 13 16013 135652 17372 |BLAINE
H 7 |Boise 16 15 16015 3503 5027 BOISE
two tables — otherwise &|Bonner 16 17 16017 26622 34378 BONMER
the tables WI ” not JOIn 9| Bonnevil 16 13 16019 72207 80134 | BOMMEVILLE

properly. C

Record 1] | 1 %|m|  Show [ Al | Selected | Records (0 cutof 44 Selected]

DOptions =
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Step 12: Close tables. Right-click on county_id_idwr and select Joins and Relates - Join.

Step 13: On the first line select
option: Join attributes from a
table.

—

We will join based on the
attribute NAME, —— |

use the attribute NAME_UP in
that table. OK.
Select YES to Indexing.

Open the county attribute table
to confirm that the join was
successful.

We will join to Idaho_popand <—— |

T E—
Join lets you append addtional data to this laper's attribute table so you can,
for example, symbolize the layer's featwes using this data.

ol

What do you want to join to this Jayer?
[doin alibuites from & lable

1. Chaose the fild in his layer that the join vl be based on:
Ly [NAME

E

2. Choose the table ta join to this layer, or lozd the table from disk:

= 5]

Ly [idaho_pon
[V Show the stiribute tables of layers in this kst

»3 Chaose the fizld in the tabils to base the join or

Step14: Use the Layer Properties (the
Symbology tab) to display Idaho
counties with graduated colors (in the
Quantities menu) bw
population in 1990. //
Choose a color ramp.

You can manually modify colors,

number of classes and class breaks.
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"
It
c
e
B About joiring data . oK. I Cancel "
[P —— 21| E
| General | Source| Selection | Display  Spmboloay | Fields | Definiion Query | Labels | Joins Relates |
Show:
e Diaw using color to show values. Impott..
Categories - Field o ;
Quantiti Value: idaho_pop.POP1930 = Nahual Breaks Wenks)
ok | <NONE> = | | Oesses [F = —I[]assiy
ot density Color B . -
Charts
Multiple Allabates b ange [ Label
[ J7er-g2: 727-9232
[ Jee-21205 9233- 21205
[ J21206- 37583 21206 - 37583
soor— | I 3755¢ - 90076 37584 - 90076
= 90077 - 205775 90077 - 205775
[ Show class tangss using festus valies
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Edit Attribute Tables

In this section we will add an attribute to the county attribute table that shows percent

population increase from 1990 to 1997.

Step 15: Open the attribute table to the counties_id_idwr. Select Options in the lower

right corner. Select Add field.

Name the new field pop_inc. Type: float Precision: 6; Scale; 1

Step 16: Right-click on the new field
name in the table and select Calculate——_
field values.
It is OK to calculate the new values 5
outside of an editing session.

— |

-io|

B Sort Ascending
F Sort Descending
Summarize. .,
J Calculate Values. .,

0 statistics...

Freeze/Unfreeze Column

Delets Fisld

2| Latah
2| Valley

~ | idaho_pop.NAME | idah

1 | Fremant

9| Bonnevil

0]

5|Bingha

m

Step 17: In the field calculator add the expression:

100 * ( [idaho_pop.POP1997]-
[idaho_pop.POP1990])/ [idaho_pop.POP1990]

Rather than typing ‘idaho_pop.POP1997” etc. -
select from the ‘Fields’ list.

The percent population increase by county will be
calculated and stored in the database.

=]

ield Calculator

Fields

99
a8 8
ki
355

«counties_id_idwr.pop_inc =

I Advanced

[ lidsho_pop POP1997}- [idsha_pop POP1930])/
lidaho_pop. POP1930100

Step 18: Display Idaho counties using the new attribute population increase from 1990 to

1997.
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Query
As an example of a Query, query for the counties with more than 30% growth.

Step 19: Choose Select by attribute under Selection in the main menu.

3 g Arceiap ArcY =101%]
Select By Attributes ilﬁl
- Query Wizard | | S ‘ &~ | Tasi [reate New Feature =l | Target |

Laper Icounl\esﬁ\dﬁidwr j j ”z‘ & ‘ n? ‘
ction

B Method

Figlds:

|ichwr NAME™ &

|_idwr REGION"

i = |
e
= [sTATE_AIPS"

JJJ Lo e

: [PoPrsso
s [ T
L4 |.|_I S0L o | Complete List

X {  SELECT * FROM counties_id_idwi_idaho_pop WHERE:

" |"counties_id_idwr. pop_ine" > 30

Clear | Werify | Help | Load... | Save.,, |

Apply Close |

Step 20: Select pop_inc greater than 30%. Click OK.
The counties with more than 30% population growth
will be selected (appear with a blue outline).

&
)

Nk

Your selected counties can be saved in a separate
shapefile. Save the selection in a new shapefile by right-
clicking on the county layer — choose Data — Export
Data.

(if you instead chose Create Layer from Selected
Feature, a new shape file will NOT be created, simply a
data subset that is tied to the original shapefile. The
layer file cannot be used by itself, but must always be in
the same folder as the original shapefile)

Specify a location and name for the new shapefile. You
can ‘turn off’ the new shapefile if you wish.

Clear selection: Right-click on the county layer — choose
Selection — choose Clear Selected Features.
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Layout

The data in the “map window’ can be displayed as a Data View or a Layout View. There

are two ways to switch between the Data View display and the Layout View display. The
Layout View allows you to create a map layour that incorporates a scalebar, north-arrow,

legend etc.

View or Layout View in
the main View menu

Step 20: Choose Data ot o
SERL R

You can toggle between Data
View and Layout View using
the two icons in the lower left
corner of the view frame.

The icon to the left (world)
puts the display window in
Data View mode.

The icon to the right (sheet of
paper) puts the display
window in Layout mode.

N

Flle Edt |View I

Selection Tools Window Help

_uﬁl

= =] |IéITE J Edior ~ ‘ |8 |’ - ‘ Taski [Create Naw Feature = ‘ Tergets |
View
Zoom Data N = |2 [= | HQ‘@‘\"|
S5, Coomlow o =
= Bookmarks v
Taolbars N5
[ Table of contents :
[« statusBar
Overflow Labels
Identify Results
E Scrollbars
(Za puers
o Gudes
[ e

Data Frame Broperties. .

M EEFEYT®

Display | Source |20~ 4‘

Draving ~ [k )| O~ A~ N[ J = e r u|A- &~ 8- 2
T —

| [40863.69 125470.00 Unknown |

You are now ready to add the common cartographic components to the map layout. A
proper layout should contain the following seven components:

Main map

Legend

Title

Scale bar

North Arrow

Data source

Locator map (if applicable)
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I
i é é E:M M;lﬁ ‘ A J Editor ¥ | » ‘ - | Task [Create hew Feature | ‘ Tares: |
: — fosegn L oem dwew
Step 21: Put the view frame in = Dol o B o B o L ] L
EF ot g e || ® |
Layout mode. ol || @2
i 6 = le Bar... HEN B
. R R l:|;|_=| Seals Text... <.
Using the options in the Insert —EEET ol
menu you can now add scale J e 1k
bar, north arrow, text and more I
data frames. [
o4 |
Add a north arrow to the layout. -
T " i
“ BE
é
i = :
ams.4 |
| oraweg ~ [k (3| O - A - % o S <] B 70 A~ B~ 4+ =~

Step 22: In order to add a meaningful scalebar you must first specify the map units for the
data frame. The county shapefile is projected in Idaho Transverse Mercator Projection
and the map units are meters. We will talk more about map projections in week 2 of this
course.

Select Data Frame Properties in the View menu. Click the General tab. Specify meters
for the map units.

Step 23: Add a scale bar to the layout.

Step 24: Add a title to the layout: “ Population change by county in the state of Idaho
1990 to 1997~

Step 25: Add a legend to the layout. > .
Before you add the legend — change the ™ B cortes o ¢
name of the layer to ‘Population change’ =19 |
i4-22
w5 §

Step 26: Add information about the data source. The data source information is here
given in the box below:

County boundaries from Idaho Water Resources. Population data from the
University of Idaho Library — INSIDE Idaho project.

You can put a neat line around the text by selecting Neatline in the Insert menu.
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. . File Edit View Insert Selection Tooks Window Help ‘
Step 27: As the last item we Will | [RREDEoD »BF o s | * ]2 b =l |
add a locator map showing the wnswaxw‘mwlﬁngmw : .
. . ———x Ve B B B BT B -
location of Idaho in the O B e 0 @l
continental United States. SACHE |1
Select Data Frame in the insert E;;;ii e R
menu. - ®|.
; . ata Fram . =
A new data frame will appear in //V » [
the layout and also in the layer <~ e
|
table. \ M
‘é~<\
F |
With the new data frame active Pk
click on the Data View icon. k -
—~ i
Display | Source o @4 | _’ILI
Jownow (K 0[O~ A~ = fm S0 Bz oA B g e~

T
| HEE & “ E]5MMS METADATA REPOR... | B Working with Arcview 8.d... |[@idaho.mud - ArcMap - .

Step 28: Add the states using the ESRI data that comes with ArcView.
C:/ESRI/ESRIDATA/USA/STATES

Zoom to the continental US. All the states are showing with a single symbol — however
we want to emphasize the location of Idaho on the USA map.

T2 s
Query Wizard | 3 ‘! > | Task: [Create tew Featare 1= | reraeta]
. Layer  [STATES AR ‘
Step 29: Make . Mehod [Crese v selocion E =
STATES the active i Tre—
FID” A = | | tke| [Foier =
layer. Choose Select - jjj o 5
1 H ::STATEJ:\FS"" :‘qahdl
by attr_lbute in the s J_J| :II jl o
" G |z 0| Not| |tows -
Selection menu. Ega;ﬁgmj_l i ‘>_|—|
ke | Corpteliel |
Query for BT
STATE_NAME =
Idaho
Apply then Close Clear Vely Hep | Load. | save. |
Apply Close.
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Step 30: Right-click on STATES. Choose Selection then Create Layer from Selected
Features. (or create a new shapefile by selecting Data-Export data)

maeucn
J Eile Edit Wiew Insert Selection Tools Window Help |
J [@ [@& [ ‘ | B [ e e =] | @a | Edtor = | & | # = | Teske [reste e Festure =l ‘ Target: [
IDEE& 4 B2RX |0 | & o |2 & 8

= Bl

= £ Layers —
B # counties_id_idwr |®
Population change I

J-1-5 Q

s-13 o
mi4-2z ra
23 v
Bl Y

=

=) £ New Data Frame
= Copy
w Remove

& ©Open Attribute Table

Joins and Relates

<& Zoom To Layer

yisible Scale Range

Label Features [@ Clear Selected Features

Comvert Labe B switch Selection
<k Convert Eeatures to Graphics... B Select 4l
Data »

Copy Records For Selected Features

Save As Layer File...

[ Preperties... Creal cted Features
=
Display @] { ol
‘memv k"“-‘|D'A"--': [Aial ~| [0 v|n1u|Av&v£v;"
Create a new layer containing the selected features [ [125°11'39.09"W 2993437, 73N [ 4

Step 31: Select colors for the states and for Idaho. Go back to Layout mode and view

your finished work. - -
In this exercise you learned how to work
E——— s with vector data in ArcMap.
BRB|EBOD BRI |- >4 | o Comtonronsy 1| e | You learned how to:
[DEE& & BB% oo = [4) &8
—— o S it o vt 3
R 1 _ e Start a new ArcMap project
5 | R e Add data to an ArcMap project
o e Understanding Dataframe Properties
-5 e 2 and Layer Properties
a3 e View and edit tables
el e Work with the Symbology in
I ArcMap
k g e Add labels to a map
- e Query a GIS database and save the
- -|J A selection as a separate data layer
[ommm N O~ A- s S0 B ru|A- oS- - o- e Create a map layout
T e How to export a map

Step 32: Save your map as a .jpg file by selecting

Export Map in the File menu. Set the file type to .jpg and the resolution to 100 dpi. This

map is the deliverable for Exercise 1.
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