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1. Introduction

In this lab students will explore data and decipher the data fields using a data dictionary
table. The students will then perform queries on Census data using QGIS Desktop. The
students will also create a buffer and learn the importance of buffering in combination with
spatial queries.

This lab includes the following tasks:

e Task 1 - Using Data Dictionaries and Attribute Selections
e  Task 2 - Buffering and Spatial Queries

2 Objective: Understanding Attribute Queries and Spatial Queries

The objective of this exercise is to learn how to query attribute data and how to derive
information from attribute data. You will learn how to perform both attribute queries and
spatial queries.



Task 1 - Using Data Dictionaries and Attribute Selections

Data dictionaries (a.k.a., look-up tables) are usually in an electronic format. They are often
included with datasets so that we can understand the type of data stored in a given field.
They become necessary because with some geospatial data formats (shapefile, for
example) attribute column names can be restricted to a small number of characters. For
example, column names in a shapefile are limited to 10 characters. Therefore, data creators
often resort to using codes as field names. Often the only way to know what type of data is
stored in a given field is to review the data dictionary (example shown figure below).

In this task, we will look at the data dictionary given to us with some census data for the
lower 48 U.S. states. The census data captures many attributes about the U.S population
from the 2010 Census. These attributes contain a lot of useful information. The ability to
query the data allows us to expose trends in the data.

// Attribute table - Table = Features total: 256, fitered: 256, selected: 1 |- || = [t
r MMEINEIEIIE 2
/. Attribute table - State_2010Census_DP1 = Features totol: 49, iltered: 49, sclected: 0 [E=3|Ech == | — I - n
£ a2 S ? o |DF0230002 Renter oocupeed
1 [ DPSF1. SEX AND AGE [57]
| | oeoowes | oroousozo oP0010023 | opoowoozd |- T e
8802 28743 19203 18592 19626 —
?7 05676 6190363 373216 05227 462965 3 _[oronioon: o
23048 5632156 367478 396152 420975 [4_[prooionaz e Sess
% 31993 1017421 79078 Ta021 75792 (5 _|oPocinons LEp e
& & |DPO010004 1080 14 yeacs
4] 38126 2731762 185316 193068 20829 15 oeooio00s 5 Byeas
s | 26750 508400 29396 40157 & |DPOD10006 20 to 24 years
ls | TR 1896002 121828 121159 130677 s oPooison 351029 yens
7] 118505 B0 183391 188286 204603 o [DPo0i0008 0 to 34 years
8 16658 339964 821 20520 249626 11 |oPo010008 ko B years
9 30187 1363616 95772 93773 94073 12 |oPooiooin 20to # years
0 113823 4729171 350673 353808 |15 |DPOD10011 45 to 49 years
fn 390874 9377147 530879 534362 548 13 |DPO0I0012 50to 54 years
= 51402 1431637 100950 100871 100896 |15 (oPooioois 5510 59 years
|13 | 59318 1415408 104833 103421 102156 16 |DPOOIO04 60 to 64 years
T |17 |oPO01001S 6510 69 years
= — |18 |DPODI00I6 0 to 74 years
b d Show All Features | 1o |DPOD10017 75 to 79 years
20 |DPO0L0013 80 to 84 years
|21 |DPOD100IS 85 years and over
Loe 10P00I0020 e
|25 |DPOO10023 10 to 14 years
|26 |DPO010024 1510 19 years
|27 |DPOD10025 20 to 24 years =
|25 |DPDO10026 25 tn 29 years -I
2 Show Al Festures | 2[5

Attribute Table and Data Dictionary

Task 1.1 - Using a Data Dictionary

1. Open QGIS Desktop.

2. Click on the Browser tab. If the Browser tab is not enabled from the menu bar choose
View | Panels | Browser.

3. Browse to the Lab 3 Data folder, right click on the Data folder and choose Add as a
Favourite.

4. Expand the Favourites section at the top of the tree in the Browser panel and browse
to Lab 3/Data/Census folder (shown in the figure below).
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9.
10.

Select the State_2010Census_DP1 layer and drag it onto the map canvas to add it to
QGIS Desktop.

Now you will set the coordinate reference system for the map. From the menu bar go
to Project | Project Properties.

Enable ‘on the fly’ CRS transformation and put the map into NAD83/Conus Albers
(EPSG:5070).

Save the project as Lab 3 Census.qgs in your lab folder.
Open the attribute table for the State_2010_DP1 layer.

There are a lot of attribute columns. It is clear that a naming convention has been used, but
there is no way to understand what data in contained in each field by the field names alone.

9.
10.

Close the attribute table.

The data dictionary is located in DP_TableDescriptions.xls. Click the Add vector data
button and browse to the Lab 3/Data/Census folder. If you don’t see the spreadsheet,
change the file filter in the lower right corner to All files ()(.*). Select the spreadsheet
and click Open (shown in figure below).
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We will map the male population under age 5 for the lower 48. To determine which field in
the state census shapefile contains that data, we need to consult the data dictionary table.

11. Right-click on Table in the Layers panel and choose Open attribute table from the
context menu.

The data dictionary table has two columns: Item and Stub. [tem contains the field names
stored in the shapefile. Stub is a short description of the values stored in the field. Scroll
down to see that the male under 5 years data is contained in the DP0010021 field. Now that
we know which field has the data we are interested in mapping, we can get to work.

12.
13.

14.

Close the attribute table.

We will now style the layer using the under 5 years values. Open the Layer Properties
of the State_2010Census_DP1 layer and go to the Style tab.

Use the criteria below. When finished your map should resemble figure below.

Choose a Graduated renderer.
Column =DP0010021

Mode = Quantile (Equal count)
Classes =5

Color ramp = Blues



Under Age 5 Population of the Lower 48
14. Save your map. You will be using this QGIS Desktop project in task 1.2

Task 1.2 - Attribute Selections

Using the map you have just created in Task 1.1, you will now perform some queries
against the census data.

1. Ifyoudo not have it open, open the Lab 3 Census.qgs project created in Task 1.1.
2. Open the attribute table for the Census layer.

3. Click the Select features using an expression button . The Select by Expression
window opens.

4. You have mapped the states by the under 5 male population. Now you want to know
which states have a total population less than 1,000,000. The figure below shows the
layout of the Select by Expression window.

- Fields and Values are included in the list of functions. You can expand the list to
see the fields in the dataset.

- There are a suite of operators to use in building your expression.

- The expression window. Double-clicking on Fields, Values and Operators will
place those objects in the expression window. It is best to build your expression
this way instead of trying to type it. This will allow you to avoid syntax errors.



- Select options: By default, you will create a new selection. However, you can
choose to add to an already existing selection, have records removed from an
existing selection, or select from an existing selected set.
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5. First, you will have to refer to the data dictionary to see which field contains the total
population values. To select those states with a total population less than 1,000,000
you will:

1. Double click on field DP0010001

2. Expand the Operators in the Function list and choose ‘<’

3. Type in the value of 1000000. Note: Since you want a specific numeric value,
you will type it in here. You could choose the DP0010001 field and then click on
Load values: all unique and see if there is a value of exactly 1000000. However,
it is unlikely that you will find a precise even value like that. In these cases, type
the value in without thousand separator commas. Also note that numeric values
do not receive quotes (“) or tics ().

6. Ifyour expression looks like the figure below. Click Select to perform the selection
then close the Select by expression window.
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7. The selected records are highlighted in blue in the attribute table.

8. Click the Show All Features dropdown (bottom-left corner of attribute table window)
and choose Show Selected Records. Now you are viewing only the 7 selected records.

9. Click on the DP0010001 header to sort the selected records by total population. Now

you can easily see which state has the highest and which has the lowest population
among the seven selected (shown in figure below).

[y Attribute table - State 2010Cens
/B f|& mnE@. % Poe
DPOO10001 DPO0 10002 DPO010003

989415 62423 80765
897934 55886 56486
814180 59621 55531
672591 44595 40076

625741 31952 34654
601723 F2613 26147

5636.26 40203 37213

[l

[ k| show Selected Features o

Seven Selected Records Sorted by Total Population

9. C(Close the attribute table.

10. The corresponding features are selected in the map as well. Your map should now
resemble the figure below.



States With a Total Population Less Than 1,000,000 Selected

11. Re-open the attribute table and create an expression selecting the states with a total
population greater than 10,000,000. Your map should now match the figure below
with seven selected states.




States With a Total Population Greater than 10,000,000 Selected
Task 2 - Buffering and Spatial Queries

Buffering is a key vector analysis tool in GIS. It gives us the ability to create a new GIS layer
representing a buffer distance from some map feature(s).

Task 2.1 - Running the Buffer Tool
1. Open QGIS Desktop and open Lab 3 Data/Tornado/Tornado.qgs.

2. The redline represents a tornados path through a residential area. The approximate
area of damage was 900 meters around the path. The green polygons represent
schools in the area, the parcels are in yellow and the roads black lines.
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Tornado Path QGIS Project

To identify the area impacted by the tornado, you will create a 900 meter buffer around the
path.

3. From the menu bar choose Vector | Geoprocessing Tools | Buffer(s). Fill out the Buffer
tool with the parameters seen in the figure below.
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5. Click OK to run the tool, and click Close when it has finished.
A new polygon layer is created that covers all the land 900 meters from the tornados path.

You will need to make the new layer semi-transparent so that you can see what parcels,
schools, and roads were affected.

6. Open the Layer Properties for the buffer layer and choose the Style tab. Set the Layer
transparency to 50% (shown in figure below).



Tornado Buffer

Looking at the result we can immediately see the areas affected by the tornado.
7. Save the QGIS project.
Task 2.2 Performing Spatial Queries

In this task, you will learn how to identify exactly which parcels were affected by the
tornado.

1. Begin with the QGIS Desktop map as you saved it at the conclusion of the previous
task.

2.  From the menu bar choose Vector | Research Tools | Select by location.

Using select by location, you can conduct spatial queries. In this case, we can determine
which parcels overlap with the tornado buffer.

5. Fill out the Select by location form as in the figure below. Click OK to perform the
buffer, then click Close.



1 Select by location ?

Select features in:
parcels -
that intersect features in:

TornadoBuffer -

® Indude input features that intersect the selection features
Indude input features that touch the selection features
Indude input features that overlap/cross the selection features
Indude input features completely within the selection features
Only selected features

creating new selection -

[I 0% ] [ Ok Close

Select by Location

4. The parcels that intersect the tornado buffer are now selected. However, the default
yellow selection color is very close to the yellow color of the parcels. To change the
selection color go to the menu bar choose Project | Project Properties and click on the
General tab.

5. Change the Selection color to a blue color so the selected parcels stand out better
(shown in figure below).
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From here, you could save out the selected parcels as a new shapefile. To do this you would
right-click on the parcel layer and choose Save selection as... You could also open the parcel
attribute table and Show Selected Features to examine the attributes of those affected

parcels.

5. Finally you will examine the total value of the affected parcels. From the menu bar
choose Vector | Analysis Tools | Basic Statistics.

1.

2.
3.
4

Select parcels as the Input Vector Layer.
Check Use only selected features.

Set the Target Field to TOTALVAL

Click OK

The results are shown in the figure below. Now you know the total value of the affected
parcels! This is a great example of how you can generate information from GIS data.
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3 Conclusion

In this lab, you explored the use of data dictionaries with coded field names. You
experienced another example of using attribute table queries. You used a buffer operation
combined with the select by location operation and basic statistics tools to determine to
total value of parcels impacted by a tornado.

4 Discussion Questions

1. Why do we need data dictionaries?

2. How are Attribute selections useful in a GIS?

3. Why are buffering and spatial selections important to us?

5 Challenge Assignment (optional)

Repeat the steps in the second task to determine the roads that were impacted by the
tornado. Report the affected road names to your instructor. Make a map composition of
both the impacted roads and parcels. Turn in the final map to your instructor.



