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Introduction

This procedural guide is intended to show UWO patrons how to create a thematic map using
Canadian Census Data. This exercise uses Canadian Census Digital Cartographic Boundary
files that have been provided by Statistics Canada to the University of Western Ontario for
academic/research usage by faculty, students and staff.

For this exercise we will map 2001 Median Family Income of the City of London at the
Census Tract (CT) level. Of course, the same steps outlined here can be used for other
census measurement levels (ex. Dissemination Areas) or other CMAs or CAs.

Make sure you have the following programs installed on your computer workstation:
e ArcGIS 9.x
« WinZip 10 (or another file extraction program)
« Beyond 20/20 (available through IDLS)
e MS Excel

Step 1 — Download Census Cartographic Boundary Data

Digital Cartographic Boundary (DCB) files can be downloaded via the World Wide Web by
UWO patrons from the Internet Data Library System (IDLS) at http://idls.uwo.ca. In your
web browser, navigate to the IDLS page and select “Advanced Search”.

To narrow down the search results, enter the following search parameters: London for
Geography, Census Tract (CT) for Measurement Level, Census-Canada-2001 for
Subjects, and Map for File Type.

Advanced File Search

File Name AND v
Authoer or Organization AND w
Absiract AND

Geography AND ¥ Laondon

Measurement Level AND w Census Tract (CT) v
Subjects AMND w Census - Canada - 2001 v
File Type AND v hap v
Date AND v

Click the Search button. Make sure that the search result shows Census of Canada —
London Census Tracts. Click on the Download ArcView format file to download the file
gct 555b02a_e.zip (ZIP format).

Census of Canada, 2001 Cartographic Boundary File Iap of Census Metropolitan Areas: London, Ontario at the Census Tract (CT)
lewel (CEF)

File type: Map;

Access restrictions: DLI -

HTML Links: /@lownload ArcView format i (ZIF, 230,869 bytes) f Download Maplnfo format file (ZIF, 263,217 bytes) / Documentation (PDF, 353 kb) /

File desctiption I
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Once the ZIP file has finished downloading, extract the file using WinZIP or another file
extraction program.

Step 2 — Cartographic Boundary File Conversion

The boundary file gct_555b02a_e.e00 is in ARC/INFO interchange file format (EOO0) and will
need to be converted to an ESRI Coverage type to view in ArcMap. Coverages should then
be converted to ESRI Shapefiles. To translate the file:

a) Open ArcCatalog from your Windows Start Menu.

b) In the main ArcCatalog menu, click on Tools>Customize... and make sure there is
a checkmark in the checkbox beside the ArcView 8x Tools option. If not, check it
and close the window. This will bring up the Conversion Tools menu button in
ArcCatalog.

¢) Click on the Conversion Tools button and select Import From Interchange File.
For the Input File, select gct 55b02a_e.e00. For the Output dataset, browse to a
suitable location and make sure to type in a name for the output, such as
“London_CT” (no spaces!). Click OK.

You can now view the data. Open ArcMap from the Windows Start Menu. Use the Add
Data button ® and browse to your newly created Coverage file London_CT. Once you
add the data, you should be able to see the Census Tract boundaries of London.

Shapefiles are easier to transfer to other computers and also editable within ArcGIS,
therefore you should now convert the Coverage to a Shapefile.

d) Right-click on the London_CT layer name in the ArcMap Table of Contents to open
a context menu.

e) Select Data>Export Data... to bring up the Export Data window. Make sure to
export All Features, and to use the same coordinate as this layers source data.
Browse to a Save location and give the Shapefile a meaningful name (you can name
it London_CT if you like, it will not overwrite the Coverage file). Click OK and add it
to the map.

Step 3 — Download Census Attribute Data

By looking in the Attribute table of the Census Cartographic Boundary file you will notice
that there is no census data — such as population counts, density, education, income, etc.
This needs to be downloaded from IDLS (http://idls.uwo.ca) and then joined to the
Cartographic Boundary file in ArcMap. Please note that you must have the Beyond 20/20
Professional Browser to accomplish the rest of this exercise. UWO patrons can download
this browser from IDLS.

Just like you did for the Census Cartographic Boundary file, in your web browser navigate to
the IDLS page and select “Advanced Search”.

To narrow down the search results, enter the following search parameters: Family Income
for File Name, Census Tract (CT) for Measurement Level, Census-Canada-2001 for
Subjects, and Any for File Type.


http://idls.uwo.ca/

Advanced File Search

File Mame |AND V| |Fam|ly|nmme

Author or Organizati |AND V| |

Ahstract | |[AND v| |

Geography | AND » | |
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Subjects | |AND v| | Census-Canada-2001 ~|
File Type | |AND v| | Any ~|

Date | [AND v| | |

Click the Search button. Make sure that the search result shows Census of Canada, 2001,
Table 95F0436XCB01002: 2000 Family Income (4)... Click on the Get B20/20 Data to
download the table (IVT format). Open the file with Beyond 20/20.

**** Note: Beyond 20/20 Professional Browser can be downloaded by UWO community
members through IDLS. When you download the Census table file, look to the right of the
download link to find the About Beyond 20/20 link. Clicking this link will give instructions
on how to download the software.

Step 4 — Format Census Attribute Data for use in ArcGIS

In the Beyond 20/20 browser, you will now format the table so it is usable in ArcGIS. If
your have not done so, open the IVT file with Beyond 20/20.

a) Reposition the data in the Columns and Rows of the Table, so that the
Geography (Census Tracts) are along the side of the table and the 2000 Family
Income along the top. (This is easily accomplished by dragging the label header, in
this case “Geography”, to the side of the viewer.)

N Beyond 20/20 Professional Browser - [ 2000 Family Income (4) and Family Structure (2) for Census Fa... g@]g}

[ Fle Edt View Dimension Rtem Window Help & X
B @& [E + |Geography A R e i R
Family Structur: Total - All census families @] A
2000 Family Inc®|  Number | Average 2000 | Median 2000 |Standard ermor of
Geography B | family income § | family income $ | average famil.._._ |
St John's (D01) 00000 49.510 52548 468
0001.00 (01000100) 00000 B45 37138 31 846 1725
0002.00 (D01000200) 00000 | 1,350 69,397 54,126 5717
0003.01 (DO1000301) 00000 1,360 58 067 52,124 2067
0003.02 (D01000302) 00000 | 1540 55 661 44 322 2087
0004.00 (001000400) 00000 1935 42921 36,316 1473
000501 (001000501) 0ODDD . 740 36,981 31489 2122
0005.02 (D01000502) 00000 945 41,199 30,206 2113
006,00 (001000600) 00000 850 37 613 29,785 2,089
0007 .00 (D01000700) 01000 | 5680 49 BE8 40,454 3951
0008.00 (D01000800) 01000 ; 450 47028 45278 2634
10009,00 (£01000900) 00000 ; 145 1155% 87,169 18,033
0010.00 (001001000) 0000 | 425 61839 41438 5,580
0011.00 (D01001100) 00000 | 755 42192 37247 1,953
0012,00 (001001200) 00000 760 50393 42434 3125
001300 (£01001300) 00000 | 505 113311 75,048 10,203
 0014.00 (001001400) 00000 | a40 83,265 B4.4%6 1922
| {D01001501) 0DOO1 1410 59,680 47748 2882
1,160 71,432 65,430 3419
1,410 79 400 71976 2,948
1,555 @7 81625 4 559 &
e i A — 0 o o >
For Help, press F1 4785]4785 St. Johni's (001) 00000 ENG

b) Now Subset the data to include only London Census Tracts. Highlight the
Geography heading and then select Dimension from the main menu and then select
Search.



¢) In the Search Window, select the “Field” English Desc, make sure the “Type of
Selection” is Reduce, and type 555 into the “Text to Find” box. (555 is the Census
Tract code for London). See graphic below. Click OK.

Dimension: Geography “
Type of Selection -

Field: [Data

e Cancel
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d) Save the table as a DBF file, by selecting File=Save As... Make sure the file type
is .dbf and give it a new name, example London_Income.dbf (Do NOT use the same
name as your shapefile!). Close Beyond 20/20.

Step 5 — Join the Data Tables in ArcGIS

To execute the spatial join, there must be at least one field in each of the tables being
joined that match, ie. a common attribute. In the case of census data every Census Tract
has been given a unique identification code by Statistics Canada. We can use these codes
to execute a one-to-one join of the data table and the boundary file.

If you have closed ArcMap, you will need to reopen it and add your London Census Tract
Boundary Shapefile (London_CT.shp).

a) Right click on the London Census Tract Boundary layer name and click Open
Attribute Table. Take a look at the attribute information in this table. Notice that the
field CTNAME holds the census tract ID information needed to execute the join.
Leave the attribute table open.

b) Add the London_Income DBF table to ArcMap. Right click on the DBF file layer
name and click Open. Notice that the Census Tract ID information is located in the
GEOGRAPHY field, but the entries do not match the CTNAME field exactly. See
graphic below.



E Attributes of London_CTracts

Shape* AREA PERIMETER LONDON_CT_ | LONDON_CT1 | CTHAME| CTUID | CMAUID | PRUID | WATEI ~

0Polygon 0.019236 0721208 2 6700013000 555013000 555 35

1 |Polygon 0003287 0355531 3 6745 013000 555013000 555 35

2 Polygon 0.036650 | 1183360 4 6754 012000 555012000 (555 |35

3 |Polygon 0.021885 0667562 s 6816 015000 $55015000 555 35

4 |Polygon 0.000377 | 0.084625 | 6 6844 004902 (555004902 555 E3

5 Polygon 0.002631 | 0.285308 | 7 6845 002705 |S550027.05 |55 35

& |Polygon 0005830 0409764 s 6645 010002 555010002 555 135

7 |Polygon 0.000378 | 0.084513 | Bl 6848 005001 555005001 555 |as

8 Polygon 0.000310 [1 0304 il RAAS 00490 0049.0 ;s

3 |Polygon BY &= Attributes of Ict 9=1t3] .

< [ )
Record: 14 « [ 1 m shm_[ﬁ‘ : 0 |London (555) 00001
10001.01 (555000101) 00000 | w3 59835 | 55944 1525 |
20001.02 (555000102) 00000 1245 60755 59350 1930
3 0001.03 (555000103) 00000 | 1070 61077 53801 2098
4 0001.05 (555000105) 00001 [ 1185] 57783 | 53485
5 |0001,06 (555000106) 00001 | 1ars| 55290 | 48721 2106
6 0002.01 (555000201) 00000 EEE] 53344 54206 1831
7 |0002.02 (555000202) 00000 I 350 61222 56230 2177 |
8 0002.03 (555000203) 00000 I 815 | 67231 | 57830 3707
90002,04 (555000204) 00000 | 740 63340 | 67382 3458
100003 .00 (555000300) 01000 120 54887 45926 7779 |
Record: 14] 4 52 (1| Show [ Al Selected | Recods (0 outof 107 Selected) Options ~ |

¢) To make them match we will have to “trim” the entries in the GEOGRAPHY field to
include only the first 7 digits. To so right click on the field name GEOGRAPHY in the
table and select Calculate Values... to bring up the Field Calculator. When the
message box pops up, click YES to continue.

d) In the Field Calculator, under Type select the String radio button; click on Left( )
in the Functions box; and click on GEOGRAPHY in the Fields box. At the text box at
the bottom of the window, you will need to type in ,7 (comma 7) after
[GEOGRAPHY1] but before the last bracket ).

In the text box at the bottom of the window you should have the following:

Left ( [GEOGRAPHY],7)

Field Calculator

Fields:

oD
CGEOGRAPHY >
NUMBER
AVERAGE_20
MEDIAN_200
STANDARD_E

Left { [GEOGRAPHY]7 )

Click OK. Check the attribute table of London_Income to see the result. Close both
tables.



e) Now we are ready to join the tables. Right Click on the London Census Tracts
boundary layer and select Joins and Relates>Joins... Enter CTNAME as the field in
the layer that the join will be based on. ArcGIS should automatically select the
London_Income table as the table to join to the layer, and the GEOGRAPHY field
as the field to base the join on in that table. If not, select these options. Click OK
and Click YES to Index the fields if prompted.

f) Reopen the Attribute table of the London Census Tract Boundary (London_CT.shp)
layer. Scoll right to see the joined fields.

g) You can now export this file as a new shapefile that contains all joined attribute
data. To do so:

Right click on the London_Census Boundaries layer and select Data>=Export Data...
to bring up the Export Data window. Make sure to export All Features, and to use
the same coordinate as this layers source data. Browse to a Save location and give
the Shapefile a meaningful name (example: London_CT_Income_Join). Click OK and
add it to the map.

Step 6 — Create the Thematic Map
You are now ready to create your thematic map based on a classification method

a) Right click on the newly exported shapefile London_CT_Income_Join and select
Properties. Click on the Symbology tab and select Quantities>Graduated Colors
as the colour scheme.

b) Select Median Income as the Fields Value to use for the classification and select
the number of classes to use. (If you would like to classify using a different method,
click the Classify... button to explore the options available.)

¢) Change the colour ramp to something more meaningful if necessary.

General] Source] Selection] Display  Symbology l Fields ] Definition Query] Labels] Joins&HeIates]

Show:
= Draw quantities using color to show values. Impart....
Features

Categories Fields
antities Walue:
‘ Graduated colars

Classification

MEDIAN_200 Natural Breaks [Jerks)

o Marmalization: |<N0ne> j Elasse@ Classify...
Propartional symbols
Dt derzity Calor Ramp T -
Chal_ls . Symbal | Range | Label |
Multiple A
1] 0
1-40823 1-40823
40824 - 50784 40824 - 50784
[ 50785 - 50400 50755 - 50400
—, | I 50401 - 65551 60401 - 68551
I o5 - 0462 68552 - 80462
I 30462 - 102104 80463 - 102104
[~ Show class ranges using feature values Advanced
QK | Cancel | Apply |

Click OK.




You should now have a map similar to the graphic below. It is up to you how your map will
look. Try switching to Layout view and adding the elements of a proper map.
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