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GIS Mapping Exercise Components Appendix H

APPENDIX H: GIS MAPPING EXERCISE COMPONENTS

H.1 GIS Mapping Exercise Instructions

This is an exercise to assess your basic mapping skills using ArcGIS 9. You will have 40 minutes to complete this
exercise. We encourage you to apply your own creativity and to utilize any additional features that can enhance
your final products.

Start-Up Directions:

a. Open ArcMap from Start Menu.

b. Click “OK" to open with “A new empty map”.

c. Click on the Add button (plus sign with yellow background), click on drop down arrow and select to
C:/, ESRIDATA, and USA.

d. Select shift and use the mouse to click on the following shapefiles: counties, rivers, roads (the 1st one),
and states.

e. Under File select Save Project As. Go to C:/CMPAL Applicant Folder and save the project exercise under
your name (e.g., Mike Smith.mxd).

Part 1

a. Select out the State of Kentucky and its counties and create two new layers: 1) Kentucky and 2)
Kentucky Counties.

b. Create a new layer that contains only counties with an African-American population greater than 5,000.
Label the new theme AA_Pop>5000.

c. Change the color of the Kentucky Counties to beige.

d. Change the color of the AA_Pop>5000 layer to green.

e. Label the counties that meet the criteria you selected in Part 1.

f. Print out the completed exercise using the Layout function and title the map “Kentucky Counties with an
African-American Population Greater than 5,000".

g. Export the map and save under your designated folder as Part 1_Map.

Part 2

a. Make a bar chart showing the population changes from 1990 and 1999 for the counties that were identified in
Part 1.

b. Label the title of the chart “Change in Population from 1990 to 1999". Also, add the following footer “These are

counties with an African-American Population > 5000". Print out the completed exercise.
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Part 3

a.

b.

Make a graduated color map based on the 1999 county population figures for Hispanics in Kentucky using a
natural breaks classification with six classes.

Label the title of the map “Map of Hispanic Population in Kentucky by County for 1999” and print out the
completed exercise.

H.2 Administrator's Guide for GIS Mapping Exercise

PART 1

a.

@

Select out the State of Kentucky and its counties and create the following layers: 1. Kentucky and 2. Kentucky
Counties.

Create a new layer that contains only counties with an African-American population greater than 5,000. Label
the new theme AA_Pop>5,000.

Change the color of the Kentucky Counties to beige.
Change the color of the AA_Pop>5,000 layer to green.
Label the counties that meet the criteria you selected in Part 1.

Print out the completed exercise using the Layout function and title the map “Kentucky Counties with an
African-American Population Greater than 5,000".

Export and save the map (click on the File menu) using the (.jpg) extension in your designated folder under the
name Part 1_Map.
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\What the candidate should have done:

1. To perform Part [, first select out Kentucky from the STATES layer by right clicking on STATES and selecting Open
Attribute Table. Sort the STATES table by right clicking on the STATE_NAME field and selecting Sort Ascending.
Select Kentucky and then exit out of the table. Right click on the STATES layer, then click on Selection, and
select Create Layer From Selected Features. A new layer will appear. Rename the layer Kentucky by double
clicking on the layer name. Type in the new name in the Layer Name box under the General tab.

B Attributes of STATES

FID | Shape' | AREA STATE_IIAME |_STATE_FIPS | SUB_REGION | STATE_AEER | POP1990 | POP1 A
41 Polygon ' 51715.766  Alabama m |E S Cen AL
50 Polygon | ehsélﬁbli Alaska |02 |Pacitic A
35 Pn\\:gﬂn | X Atizona !-ﬁd (Mt AT
45 Polygon | | Arkansas |05 WS Cen AR
23 [Polygon | California |08 |Pacific ca
30 Polygon | 104101 231 Coloradn 08 [htn co
|| 17 Palygon | 4976566 | Connecticut |09 [MEng cT
2 v il |5 Al DE
f Colutnbia 11 |5 At DC
Folygon | 55814.731 Flarida 12 = FL
3 Polygon | 58520222 13 |5 &l GA
Polygon | B381.227 Hewail 15 |Pacitic HI
Folygon | 63343643 ldaho 16 [htn D
5 Polygon | 56299367 |linok 17 [EM Cen N
Polygon | 35400 18 [EMCen [ | |
Folygon | 56257 955 lowa 19 [N Cen 2. | 2rverss | 2ev
Polygon | 62196955 Karsas 20 v N Cen Ks | 2a7raT4| 284
Palyaon © 40319.791 Kentucky 21 ES Cen K
Polygon I 45635.044 Louisiana 22 S Cen L&
2 Polygon | 32161925 23 MEng ME
28 [Polygon 24 15 a1l WD |
13 Polygon 25 [MEng M2, | eoteazs | e17
45 |Polygan 26 [EM Cen i | oz9saer | eee
a Palygon 27 [ Cen WMH | a3venma|  aTEM.
2 I i >
Record: EJL] o L]LIJ Showe: r»;l\_ Selected Records (1 out of 51 Selected) Options =

Next, select out the counties of Kentucky by right clicking on the COUNTIES layer and selecting Open Attribute
Table. Sort the STATES table by right clicking on the STATE_NAME field and selecting Sort Ascending. Scroll down
and highlight all the Kentucky counties and then click on the Selected button at the bottom.
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FD | Shape' | NAME

[STATE HAME | STATE FIPS | CNTY_FIPS | FIPS | AREA | POP1990 | POFA

L 1405 Polygon Rowvan

| 1408 BD\Y"Q‘UI"I“ Jeffersan
] n  Frankin
'PD\YBUI"I“ Bourkon
N Shely
Bath
Lawrence
Elitt
Fayells

a
Woodford
Sp‘sncer. S
Anderson
.Mur.gaH -
Bulitt
Clark.
M%pi‘%as

Johnson

PD\ygUH " Jessamine
N Hanc
PD\ygUH " Melson

Recods 14| 40 o[

1506

Kentucky
.Ker.rtuéii-y-'
|Kent
.Ker.rtu:ky'
|Kent
.Ker.rtu:ky'
|Kent
.Ker.rtu:ky'
|Kent
.Ker.rtu:ky'
|Kent
.Ker.rtu:ky'
|Kent
.Ker.rtu:ky'
|Kent
.Ker.rtu:ky'
|Kent
.Ker.rtu:ky'
|Kent
.Ker.rtu:ky'
|Kent
.Ker.rtu:ky'
[Kent
iy ucky

121,

121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121

Shaows W Selected

120

[115
113
)
1178

Records {29 out of 3140 Selected)

121205 2939135

21111 | 404602

20

36

29

634.9831

427 0568 |

254.9303

2839572
47 5408
2302404 |

3148002

AT10361 |

20353

884337 |

43781

Options =

£

>

This will create a new selection box that includes only the selected Kentucky counties.

B Selected Attributes of COUNTIES

| FD | Shape® | HAME | STATE_NAME | STATE_FIPS | CNTV_FIPS | FIPS | AREA | POP1390 | POF~

» alygon Baone Hentucky 2 (i 12 2488317 57589

|| 1233 Palygon  Camphel Kentucky 2 037 153 8447 3566

|| 1239 Palygon  [Kertan Kentucky 2 17 164 3674 142031 1

| 1288 Paivo [Pendiston Kertucky 2 191 2845989 | 12036

|| 1288 Palygon  Galetin Hentucky 2 o7 988172 5383

|| 1304 Pl Bracken Kertu 21 023 204,203 TTEE

|| 1305 Palvoon  Grart Kentucky 21 081 2609122 | 15737

|| 1311 Palygon Carral Kentucky 2 o1 1321432 | 9282

|| 1312 Palygon [Mason Kentucky 2 161 2334105 1EREB

| 1313 Paivo |Greenup Kentucky 21 089 3423185 | 6742

|| 1316 Palygon  Trimale Hentucky 2 223 1517996 | £080

|| 1323 Pl |Ouven Kertu 21 187 3897103 2035

| | 1324 olygon {Lewis Ker;tucky 2 135 4693351 13023

|| 1354 Pal |Rokertsan Hentucky 2 201 108 2031 1

|| 1355 Palyaon  Henry Kentucky 2 103 3011394 12823

| 1380 Paivy [Harrison Kertucky 2 097 307.4568 | 16248

|| 1369 Palygon  oidham Hentucky 2 185 1930614 33263

|| 1570 Pl leming Kentu 2 083 35RET . 12292

|| 1380 Palygon ter Kentucky 21 043 4105967 24340

| 1384 Paivo Kertucky 2 ma 1604768 | 51150

|| 1387 Palygan Kentucky 2 208 288 3197 23867

|| 1354 Pl Kentu 21 181 2002118 725

|| 1405 Palyoon  Rowsn Kertucky 2 205 2939155 | 20353 |

1408 Polygon | Jefferson Kertucky 21 1 211 | dodee0z|  ee4gIT v

] | >

Record:i]lj 1 _b]ﬂj Show: Al | Selected Recaords {120 out of 3140 Selected) Options  +

Exit the table and right click on the COUNTIES layer, click on Selection, and then select Create Layer From Selected
Features. A new layer will appear. Rename the layer Kentucky Counties by double clicking on the layer name. Type
in the new name in the Layer Name box under the General tab.
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2. Using the Kentucky Counties layer, select Open Theme Table, click on Options, and then choose Select By
Attribute. Double click on “BLACK" (the most current figure) and double click on the greater sign (>). Hit the Get
Unique Values button. Double click on 4,963 which is the closest number to 5,000.

Select by Attributes

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

Method JEIE&lE a new selection _'j
WHITE" =
"BLALCE"

"SMERI_ES" =
UBSIAN_PI
"OTHER"
"HISPANIC" |
= (53 Like | | 4913 B
4916
= = | And| | 4935
4963
< €= Or BO2E =
5047
o Zi (1 Mat | | 5060 v
Iz Gt Urigu GoTa
SELECT " FROM COUNTIES WHERE:
"BLACK" » 4383
Clear Werify J Help J Load... J Save... J

Click on the Apply button the query will run and highlight all the counties with a population of African-Americans
more than 5,000. Click on the Selected button at the bottom. Exit out of the table and then create a new layer as
instructed in previous steps. Label the new layer AA_POP>5,000.

= Mike Smith.mxd - ArcMap - ArcYiew:

| Ele Edt View Insert Selection Took Window e

spaial fnalyst | L 7 | Lbeing ~ A 4 G B KR
DEd&E ) B X [0 o | & |[i505a0 EIREVARF IR Nl V4
RQANEZNOEDE(ROM &7 [wowrme~ |7 /RER-0|BEE | BHEDME| -

= £ Layers
= B Ah_POP>5000
]

= 0 R
= 0 roacs

= O COUNTIES
[}

= O STATES
o]

il
I DL |
pawng~ | K 0 Ov A v < |[0)Adal ~fit sl B 7 u Ay &~ Sv o~
: i = 5 ) fpvae 659w So4EaT0TT
|
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The six counties that result from this query are the following: Jefferson, Fayette, Hardin, McCracken, Warren, and
Christian. To label the counties right click on the AA_POP>5,000 layer and select Label Features.

To change the color of any layer or theme simply double click on the color symbol and select a new color.

3. Before printing out the competed exercise, the candidate must create the final map using the layout that can
be found under the View option. In the layout view, the candidate has the freedom to create a map based on
the instructions provided. The map should include the following standard map elements: legend, north arrow,
scale bar, and a title (see example below). Additional items may be included at the applicant’s discretion (e.g.,
shading, background color, personal touches). Before printing, we recommend that the test monitor remind the
candidate to export and save their map in the designated candidate folder. To export the map, click on the File
Menu and select Export Map. Make sure that Save As type box shows the JPEG extension (.jpg). If not, click on
the drop down arrow box and select the corresponding extension. After the file is saved, print the map.

Kentucky Counties with an African American N
Population Greater than 5,000 A

List of Counties:
Tefferson =113 435
Fayette = 30,143
Cluistian = 16,929
Hardin = 9,914
Warren = 6,250
MeCracken = 6,320

Legend

[ ~+_PoP=5000
[ Kentucky Counties
[ rentucky

Map created by Mike Smith
Crime Analysis Unit
Chamberlain Police Department
January 20, 2008

Key considerations to use when scoring this exercise include:
4 Clarity of map

4 Proper legend that includes the correct symbology and labels (i.e., counties, population, and state)
4 Compass and scale
4+ Map title

4 Additional map enhancements (e.g., background colors, list of counties that fit query criteria and population
figures, date and time stamp, name stamp).

H-6
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Part 2

a. Make a bar chart showing the population changes from 1990 and 1999 for only the counties that were identified

inPart 1.

b. Label the title of the chart “Change in Population from 1990 to 1999". Also, add the following footer “These are
counties with an African-American Population > 5,000”. Print out the completed exercise.

c. Export (by right clicking on chart) and save the chart as a JPEG in your designated folder under the name
Part 2_Bar Chart. Print out the completed exercise (right click on chart to print chart only).

To perform Part 2, right click on the AA_PQOP>5,000 layer. Open the attribute table for Fayette County and click on
the Options tab. Select Create Graph. Select the following options in the Graph Wizard:

Layer/Table: AA_POP>5,000

Value field: POP 1990

X field (optional): None/Value

X label field: Name

Vertical Axis: Left

Horizontal Axis: Bottom

Add to Legend: (check box)

Show Labels: (leave unchecked)
Color: Custom (select desired color)

Bar Sty| e: Rectangle Bar style: Rectangle - o
. A . Multiple bar bype: Sicl -
Multiple Bar Type: Side = 2 50,0001
) Bar size (%): 70 aﬁ gL

Bar S|Ze 70 I tiober o Jetferson Hard&nAME Warren

I, These are counties with an African-American Fopalation = 5000

Tloan x| 1999 x| |

add - Load Template 'I
< Bark i Mext > I Cancel
|

d8 Create Graph Wizard

Graph bype:

¥ add ta legend

Color:

i lll Vertical Bar

Layer[Table:

[€ na_porsonn |
Yalue Field: POP1990 -

* field {optional); <Monex - i iVaIue -

¥ label field: NAME >

Vertical axis: Left S

Hotizontal axis: Baottam 0

I~ Showe labels {marks)

Custom b — ! bt

Change in Population from 1990 to 1999

650,000

00,000

550,000

500,000

450,000+

o 400000

3
@ 350,000

5 J

O 300,000
250,000
200,000

150,000

W 1930
1993
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Then click Next and type the following in the Title box under General Graph Properties: Change in Population from
1990 to 1999. In the Footer box type: These are counties with an African-American Population > 5000.

il Create Graph Wizard

¢ Show all Featuresfrecords on graph
¥ Highlight currently selected features/recards
" Show only selected Featuresfrecords on the graph

General graph properties -

Title: ]Changs in Population from 1990 ko 19

Footer: j These are counties with an African-ar
¥ Graphin 30 vigw \

¥ Graph legend

Title: |

Position: — [pight =l
Azis properties

teft | Right | Bottom | Top |

Title: ,T’BNPT%E—
Wisible 2

Logarithmic [ |

Change in Population from 1990 to 1999

1990
1999

650,000

500,000

550,000

500,000

450,000

o 400,000
2 -
= 350,000

S

< 300,000
250,000
200,000 1
150,000
100,000
50,000+

Jefterson

Harelin
Kentucky

These are codnties with an African-American Population » 5000

Wearren

< Back | Finish

Cance |

To add the year into the legend, double click on the word near the bottom that says “Vertical Bar” right above the
Add button (see image below). Rename the label 1990.

(Optional) Under Axis properties select bottom and type in Kentucky for state name or uncheck the visible option

which will remove the 0 under the bar graph.

After you finish these entries, click on the Add button on the lower left of the Create Graph Wizard and select
New Series. This will create a new screen where you will select the POP1999 for the Value field instead of 1990.
The remaining options will be identical to those selected for 1990 except for the color selection which should be
different to show the distinction between the 1990 and 1999 population.




GIS Mapping Exercise Components

Appendix H

«f Create Graph Wizard

iaraph bype:

ilnlll ol a L‘ Change in Population from 1990 to 1999
LaveriTable: 650,000 4 : 1333
[ an_Pop>so00 =l 00,0004

Walue field: [m 550,000
% Field {optional): m m S00.000- |
450,000
it label Feld: | _ oo ]
Wertical axis: lm % 350,000 11"
Harizontal axis: m § 300,000 4

W pddtolegend T Show labels (marks) 250,000

Color! iCUStDFﬂ vi [ H 200,000
150,000
Bar style: IRattang\e -
100,000

Multiple bar type: iSlde S so0004
Bar size (%): l 0 5: o4

Jefterson Harelin Wearren
I show border AME

These are codnties with an African-American Population » 5000
|
|

Load Template

I Next = I Cance I

To enhance the chart, click on the Show border option towards the bottom of the graph wizard and under General
Graph Properties check the graph in 3-D view box.

The result should look similar to the following:

550,000
00,000
550,000 -
500,000

450,000 "
400,000 '
350,000

P19490

2 300,000 "
250,000
200,000
150,000
100,000 4°

50,0004

Change in Population from 1990 to 1999

Jefferson Fayette Hardin McCracken Warren Christian
Kentucky

These are counlies with an Aftlcan-Arerican Papulation = 5000
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Depending on the candidates’ knowledge of GIS functions, they may be inclined to add the graph to the map layout
as shown below.

To export the map, right click on the chart and select Export. Next, save as JPEG and then save the file under the
name Part 2_Bar Chart. To print the chart right click on the chart again and then hit print.

Kentucky Counties with an African-American
Population Greater than 5,000

List of Counties: q A

Jefferson =113 435
Fayerte = 30,143
Christian = 16,920
Hardin = 8814
Warren = 6,350
MeCracken = 6,320

Legend

B~ _For=5000
I:l Kentucky Counties
[T ————— [ rentucky

Map crasted by Mike Smith
Crien Aaalysis Unit
Chamibeidan Pabce Depariment
Jarwary 20, 2003

Key considerations when scoring this exercise include:

4 Clarity of the graph

4 Proper legend that includes the correct labels for counties and corresponding years
4+ Chart title

4 Additional chart enhancements (e.g., shading, use of colors, additional labels, etc.)
4 Advanced GIS knowledge—ability to add graph into previous map.
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Part 3

a. Make a graduated color map based on the 1999 county population figures for Hispanics in Kentucky using a
natural breaks classification with six classes.

b. Label the title as follows: “Map of Hispanic Population in Kentucky by County for 1999, and print out the
completed exercise.

c. Export and save the map using the (.jpg) extension in your designated folder under the name Part 3_HispMap.

The candidate has the option to either create a new view in ArcGIS 9 based on the work that has already been done
up to this point or to add another data view and continue working. If choosing the latter option, go to the Insert
Option on the menu bar and click on Data Frame. A new data frame will appear. To add previous layers already in
use, right click on the layer that you want to use for the new map and click on copy (to add more than one use the
shift button). Right click on the New Data Frame and click on Paste Layer(s).

In this example, the two layers that should be added are the Kentucky state layer and the Kentucky counties layer.
Once these layers are added, double click on the Kentucky counties layer and select the Symbology tab. Go to
Quantities and Graduated colors under the Show box to the right of the menu box. In the Value box, select Hispanic.
Natural breaks should be the default selection; if not, click on the Classify button and select the natural breaks
classification. Next to the classes option, select six. Click Apply.

Click on layout view and add finishing touches to the map, including the standard map elements: legend, scale,
compass, title, and name. Export and save the map in the designated candidate folder. Print Map.

The final map should similar to the one below:

|I‘u'|sp of Hispanic Fopulation in Kentucky by County for IBBE|

Legend Top Five Hispanic Gourties:
1) Jeftersan= 4355

[ veatucky 2 et 2ied

Kentucky Counties ) Hardin = 2338

4] Christian = 2338
5] Kenton = 704

HISPANIC
Ce-u
I as-68
| [EBE
| R
| e
B os - o
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Key considerations when scoring this exercise include:

4 Clarity of map

4 Proper legend that includes the natural breaks classification and corresponding labels based on population

4 Compass and scale
4+ Map title

4 Additional map enhancements (e.g., shading, use of colors, incorporation of surrounding states, list of

counties with highest Hispanic population, date and time stamp, name stamp).

H.3 GIS Mapping Exercise Scoring Key

A. Map of Kentucky Counties with African-American Population of More Than 5,000

1. Clarity and organization of map elements

2. Color of Kentucky counties changed to beige
3. Labeling of six counties meeting criteria

4. Color of six counties changed to green

5. Legend with proper labels

6. Title

7. Scale

8. Compass

9. Personal additions (e.g., shading, borders, name/date, etc.)

Total Possible = 70 points

Possible

5
1.5
10

Total Earned

Earned
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Possible Earned

B. Bar Graph of Population Changes in 1990 and 1999

1. Correct title 5 o
2. Correct footer 5 -
3. Legend with correct labels 5 o
4. Correct X and Y scales/labels 5 o
5. Correct counties included in graph 5 -
6. Personal additions (e.g., 3-D view, borders, etc.) 5 -
Total Possible = 30 points Total Earned .

Possible Earned

C. Map of Hispanic Population in Kentucky by County

1. Clarity and organization of map elements 5 o
1. Legend with correct labels 10 .
2. Natural breaks classification 10 .
3. Title 10 .
4. Scale 5 .
5. Compass 5 o
6. Personal Additions (e.g., list of counties, name/date, etc.) 5 .
Total Possible = 50 points Total Earned .

Total Score=________ outof 150 Percentage Score =
By:_(initial here)
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