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Tutorial 5: Summarizing Tabular Data – Florida Case Study
This tutorial will introduce you to the following:





Identifying Attribute Data Sources for Health Data
Converting Tabular Data into Usable Databases
Joining Attribute Data
Summarizing Attribute Data

Part 1. Identifying Attribute Data Sources (Mac Users: Do Parts 1 and 2 on your Mac OS if you are using Excel) Note: You
will need to use Excel, Google Drive, or Open Office to complete the spreadsheet portion of this assignment.
This assignment asks you to identify tabular data from the State of Florida, Department of Health, in order to create a map. To
begin, visit the Florida CHARTS Website for their Community Health Data:
http://www.floridacharts.com/maps/chart_ct_map/charts2.html.

For this project, we will be examining the relationship between health measures and risks associated with air pollution. In the
box to “Select Indicator, County and Years(s),” choose a variable that might be associated with air pollution. For example, in
the births tab, low birth weight may be associated with maternal exposures to air pollution. In the Deaths tab, all deaths, lung
cancer, and all cancers may be associated with air pollution. Perhaps there is an association between fetal and infant deaths
and air pollution, though the relationship between air pollution and all these indicators is quite complex. Choose one
indicator, and leave “county” to Florida, to obtain all Census Tracts in Florida, and change Years to 2003-2007 to more closely
match the air pollution data, which is from 2005. Then, click to display state wide quartiles. In a moment, all the census tracts
will display the health indicator. On the right-hand side of the screen, click “View map data.” This will generate a table with all
the census tract numbers, county names, years and values for the state of Florida.
At the top of the table that is generated, you will see an option to export the table as an Excel
file. Click this link. You then have the option to either open or save the file, click to Open the
file in Microsoft Excel. Then, click ‘Yes’ in Excel to agree to open the file.
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Part 2. Converting Tabular Data into Usable Databases
To be able to use this data in ArcGIS, you will need to clean it up a bit. There are some general rules for storing tabular data in
ArcGIS. First, all the variable names should appear in the first row. So, you will need to delete the first four rows. The names
should be brief (8 characters or less is a good reference), and they should not contain spaces or symbols. So, in the example
below, the variable “Year(s)” is not a good name. You could change this to Years, for example. So type into Excel changes to
the variable names (examples shown below).
BEFORE:

AFTER:

Now, save your spreadsheet as an Excel Workbook (or .csv file), and close Excel. If you are using a Mac, save your
spreadsheet to a thumb drive, or save it in your email or a network drive. If you’re using Google Drive, download your
spreadsheet to your computer in .xlsx (Excel) or .csv (Comma Separated Value) format.
Part 3. Joining Attribute Tables
Download and unzip the FL_NATA2005_Census2000 data from Google Drive. (Note: this data originally came from two
different sources – the National Scale Air Toxics Assessment (NATA) and the US Census). This file contains information on
census tracts in Florida, such as the carcinogenic risk posed by air pollution and demographic data from the US Census. Next,
open a blank ArcMap.
Add the NATA data and your spreadsheet to your map. You can add the spreadsheet just like other data (file > add data). Your
spreadsheet should be saved in FlexDataReport#aspx$, unless you put the data on a different sheet.
Right click on the NATA data layer and select Open Attribute Table. You should see the table below. Notice the field NAME
includes census tract ID numbers, just like the table that you downloaded for the health indicator. You can use this type of
field as the unique identifier, or primary key, to join the two tables together.
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Close the attribute table. Right click on the spreadsheet that you added and click Open. You should see the data from your
spreadsheet in the table. If not, then there may have been a problem with the way that you saved your data. It should look like
the image below. Again, you can see that the field COUNTY will serve as a useful unique identifier.

Close the table. To join the tabular data together, right-click on the NATA data
layer and select Joins and Relates > Joins. A dialog box appears, as shown to
the left. Make all the selections shown in the image: Join attributes from a
table, the field should be FIPSJOIN, and spreadsheet should be FlexDataReport,
and the second field should be TractNo. Then, Click OK.
Once again, right-click on the FL_NATA layer, and Open the Attribute Table.
Now, scroll all the way to the right of the table, and you should find all of your
spreadsheet data joined to the census tract layer attributes. If you see null
values, then you may have saved your initial spreadsheet data incorrectly. It
should look like the image below.
Close the attribute table.
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Part 4. Displaying & Summarizing Attribute Data - Online
Step 1. Displaying Attribute Data
Double-click on the NATA data layer to open the Layer Properties menu. Click on the Symbology tab, and change the “Show:”
to Graduated colors, and the Fields: Value: to Total_Canc. The attribute shows the carcinogenic risk from air pollution for each
census tract.

Now, click the Classify button to see how the ranges for each of the classes is determined.
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Examine the different methods, classes, and break values. Also, look at Quantiles, with 10 classes. This produces what are
actually called deciles. The break values indicate that the top ten percent of Florida counties with the worst carcinogenic risk
associated with air pollution, have carcinogenic risks that range from 0.000055-0.000095. Click OK, and OK again to create a
thematic map of carcinogenic risk from air pollution for the state of Florida.
Step 2. Create and Calculates New Fields
Before studying the associations between air pollution and the health indicator, it is useful to create a comparison variable to
look at differences between groups. One useful comparison may be to look at census tracts within the top decile of
carcinogenic risk, compared to all census tracts. To do this, first open the attribute table for the NATA data layer. Click the
first button on the table toolbar, and click Add Field. Call this new field something like TopDecile, and click OK.

If you scroll all the way to the right, you’ll see a new variable, TopDecile,
which is by default set to zero. Next, click the select by attributes button
(show in the picture below), and create a query to find tracts where
“Total_Canc” is greater or equal to 0.000055. Click Apply and Close.
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In the attribute table, navigate to the TopDecile variable, and right-click it. Click Field Calculator. Set TopDecile =1, and click
OK. Now, the census tracts in the top decile are denotes as TopDecile = 1, and the rest are set to 0. Now, push the clear
selected features button on the attribute table toolbar.
Step 3. Summarize Data
Navigate back to the TopDecile variable in the attribute table, and right-click it. This time select Summarize. Here we will
summarize variables, based on if they are in the top decile for carcinogenic risk due to air pollution. Scroll all the way to the
bottom to find your health indicator. Check to find the Sum of it. The census variable for total population is HC01_VC01. So,
scroll up to this variable, and find the sum for it as well.

Save the output in an appropriate location, as a dBase file. Once the summary is complete, do not add the table to your map.
Instead, navigate to the file on your computer and open it in excel.

Step 4. Create a Comparison Table
The summary output summarized the data by counties in the top decile and not in the top decile (example shown below).
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Cnt_TopDec shows the count or number of census tracts in each category. There are 3,109 tracts that are not in the top decile,
and there are 370 that are. Sum_HC01_C gives the total population in each category. So, 15.7 million Floridians do not live in a
census tract in the top decile, and about 1.7 million do live in a tract in the top decile. It is possible to add cells C2 + C3 to find
the total Florida population in 2000: 17.4 million. Sum_Deaths gives the total deaths in each census tract type. 794 thousand
people that were not in the top decile for air pollution died. 74 thousand in the top decile for air pollution died. D2 + D3
shows that 869 thousand Floridians died between 2003-2007. Crude death rate is calculated by dividing the death rate by the
total population. In Excel, E2 is calculated by typing in the equation: = D2/C2. So, 5% percent of the population living outside
the top decile died, and 4.3 percent in the top decile died. Crude death rates are typically reported per 1000 people, so
multiplying the percent by 1000 yields 51 deaths per 1000 people in non-top decile tracts. 43 deaths per 1000 people in the
top-decile tracts. The findings then show that death rates in census tracts with lower carcinogenic risk from air pollution are
lower.
Think about this for a bit. Why might this be the case? Why might this study be flawed? What other strategies could be used
to improve this study?
In Microsoft Excel, dress up your table a bit (example below). You can copy and paste it into ArcGIS in Layout View.

Census Tracts

Total Population, 2000

Total Deaths, 2003-2007

Crude Death Rates (per 1000)

Bottom Nine Deciles

15,703,003

794,791

51

Top Decile

1,718,486

74,381

43

All Census Tracts

17,421,489

869,172

50

Step 5. Add Additional Layers and Finishing Touches
Create two thematic maps: one to show carcinogenic risk from air pollution, and another to show the health indicator that you
downloaded from Florida CHARTS. Also, add your summary table, legends for each map, and a title. An example is shown
below.
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Section 2 – Drilling Down to County-Level Data
This tutorial continues by introducing you to the following:





Query and selection of state data
Demographic analysis
Formal presentation of results

Part 1. Query and selection of state data
In Section 1, we found no relationships, or inverse relationships, between health measures (i.e. death rates), and locations
where carcinogenic risks from air pollution were highest. In this section, we will examine demographic differences in risks to
air pollution, at the city level, instead of the state level. There are many ways to define a city geographically. For this example,
we will use the U.S. census definition of Metropolitan Statistical Areas (MSAs). A shapefile containing the boundaries for MSAs
in Florida has been downloaded from the Florida Geographic Data Library (FGDL) http://www.fgdl.org/download/index.html, and posted for you on Google Drive. Download and unzip this file, and add it to
your map. Choose a metro areas to evaluate. The largest metropolitan areas in Florida include: Miami, Tampa, Orlando, and
Jacksonville.
Either using the MSA boundaries or the MSA attribute table, select the
metropolitan area that you want to study. Once your MSA is selected, rightclick the MSA layer in the Table of Content, and click Data > Export Data. Save
the file with an appropriate name (e.g. Tallahassee.shp). This creates a new
shapefile containing only the MSA that you plan to study. Add this new layer to
your map, and clear selected features.
Next, we want to select and extract only the features contained in the MSA
study area. To do this, we can use the Selection > Select by location. Target the
NATA layer, with the source layers containing the study MSA. Select based on
census tracts that “have their centroid in the source layer feature,” and click OK.
As with the MSA selection before, right-click the NATA layer, and choose Data >
Export Data to save your study area data as a shapefile.
Part 2. Demographic Analysis
Step 1. Summarize Data
To complete a demographic analysis, we will use similar steps outlined in the
first section, but assess demographic variables associated with race and
ethnicity, instead of deaths. In the MSA – NATA selection, open the attributes
table. Navigate back to the TopDecile variable in the attribute table, and rightclick it. Select Summarize. Here we will again summarize variables, based on if
they are in the top decile for carcinogenic risk due to air pollution. Scroll all the way to the bottom to find the following
demographic measures, and check to find the sum of each: total population is HC01_VC01, other relevant census codes are
copied below.

HC01_VC29
HC01_VC30
HC01_VC31
HC01_VC32
HC01_VC40
HC01_VC56

Number; Total population - RACE - One race – White
Number; Total population - RACE - One race - Black or African American
Number; Total population - RACE - One race - American Indian and Alaska Native
Number; Total population - RACE - One race - Asian
Number; Total population - RACE - One race - Native Hawaiian and Other Pacific Islander
Number; HISPANIC OR LATINO AND RACE - Total population - Hispanic or Latino (of any race)
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Save the output in an appropriate location, as a dBase file. Once the summary is complete, do not add the table to your map.
Instead, navigate to the file on your computer and open it in excel.
Step 2. Create a Comparison Table
The summary output summarized the data by counties in the top decile and not in the top decile (example shown below). The
output summaries are in the order of the input data, so you can change the titles accordingly (another example shown below).

Cnt_TopDec shows the count or number of census tracts in each category. There are 11 tracts in Tallahassee that are not in the
top decile, and there are 46 that are.
It is possible to add cells C2 + C3 to find the total city population in 2000: 285 thousand in Tallahassee. Find the totals for each
demographic group. Calculate the percentage of the total population in each tract, by dividing C2 by C4, then C3 by C4. For
each demographic column, click on the column and select to insert new column. In the new column, calculate the percentage
of each demographic group, living in each type of census tract. Once your calculations are complete, you can hide the total
counts (right-click to hide columns)
In Microsoft Excel, dress up your table a bit (example below). You can copy and paste it into ArcGIS in Layout View.
Type of
Census
Tract
Botton
Nine
Deciles
(State)
Top
Decile
(State)
All
Census
Tracts

Percent of
Percent of Percent
Percent
Percent
#
Total
American
Total
White
Black
Asian
Tracts Population
Indian
Population Population Population
Population
Population

Percent
Percent
PacificHispanic
Islander
Population
Population

11

54,513

19.16%

43.86%

51.47%

0.24%

0.85%

0.03%

5.77%

46

230,026

80.84%

66.27%

29.30%

0.29%

1.83%

0.04%

3.50%

57

284,539

61.97%

33.55%

0.28%

1.64%

0.04%

3.93%

Is there evidence of environmental inequity? Why or why not? What are the implications of environmental inequity?
Part 3. Formal Presentation Formatting
Create two thematic maps: one to show carcinogenic risk from air pollution in your MSA, and another to show the
demographic group with the most disproportionate exposure to air pollution. Add another data layer that provides a
reference map of Florida. Also, add your summary table, legends for each map, and a title. Two different examples are shown
below.
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Section 3 – Creating Web Maps
This section will introduce you to the following:





Zipping shapefiles
Adding data to ArcGIS Online
Changing symbology for online maps

Part 1. Zip Shapefiles
Both maps and spatial data are increasingly shared online, which is a trend that is likely to continue. This section introduces
the techniques used to display spatial data online. In Section 2, you should have produced two shapefiles: 1) a shapefile of a
metropolitan statistical areas (MSA), and 2) a shapefile of NATA results for that MSA. Just as we have downloaded and unzip
data files to use them on our computers, it is common practice to zip and upload shapefiles to the web. To begin, make sure
that you work in ArcMap from Assignment 7 is saved, and that ArcMap is closed. Then, navigate to where your two shapefiles
are stored in Windows Explorer. An example is shown below. Click the first file related to your MSA. Here, it is
Tallahassee.cpg. Hold the shift key and click the last file related to your MSA (here Tallahasse.shx). Then, right-click and click
Send to > Compressed (zipped) folder. A new file, in this case Tallhassee.zip, should be created. Repeat this process for your
NATA MSA file as well, giving you two new .zip files to upload online.

Part 2. Add Data to ArcGIS Online
ArcGIS Online is a free website, run by ESRI, where you can upload and share spatial data. The website is: www.arcgis.com,
and you are welcome to create a free account to use, or you may use the class account. Click Sign-in to create your own
account, or you may use the following information:
User name: spatial.data.class
Password: Fa2013Semester
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Once you’ve logged in, click Map, to create a new map. Then, click Add > Add Layer from File, and navigate to one of your two
zipped files that you created. Then, click “Import Layer.” Repeat these steps for your other .zip file. You should see each file
appear, but there is no unique symbology set for map display.

Part 3. Change symbology for online maps
Click on the small down arrow next to the NATA data layer and click “Change symbols.” You will then see options very similar to
those for changing the layer properties in ArcMap. You can use color to show a range of quantitative values, such as carcinogenic
risk.

When you are done changing symbols, click Apply and Done Changing Symbols. Also, by clicking the down arrow next to the layer,
it is possible to change the Pop-up Properties. This changes the information is shown when you click on an area of the map. By
changing the Pop-up Properties, you can select to “configure the attributes” that are shown. This way you can make the information in
your spatial data sets more readable to a wider outside audience (an example is shown below).
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Create a map that contains the information in the “PopupInfo” attribute, total population, and a minority population group.
When you are finished with your map design, click Save, to add a title, tags and summary of your map. Then, click share – make
sure to check the box to share your map with Everyone (public), so others can see it! Here is the link to may map of Tallahassee:
http://bit.ly/1n5lB5q .
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