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Community Health Maps Lab Series: Lab 3—Combining Field Data With Other Organizational Data

1. Introduction

Now that you have been introduced to QGIS, you will learn some important fundamentals of
working with spatial data in QGIS. First, you will work with projections and coordinate systems.
You will then learn some important data management and community mapping skills.

2. Objective: Understand How To Incorporate Other
Organizational Data Into QGIS

In this lab exercise, you will explore how to integrate data collected in the field with other
organizational datasets. You will first learn how to work with projections and coordinate systems
in QGIS Desktop. You will then learn how to conduct a join and how to geocode some address-
based data. The data for this lab covers Baltimore City and focuses on diabetes.

e Task 1 —Work With Projections and Coordinate Systems
e Task 2 — Join Tabular Data to an Attribute Table
e Task 3 — Geocode Address-Based Data

3. How Best To Use Video Walkthrough With This Lab

To aid in your completion of this lab, each lab task has an associated video that demonstrates
how to complete the task. The intent of these videos is to help you move forward if you become
stuck on a step in a task, or if you wish to see every step required to complete the tasks.

We recommend that you do not watch the videos before you attempt the tasks. The reasoning for
this is that while you are learning the software and searching for buttons, menus, and other
features, you will better remember where these items are and, perhaps, discover other features
along the way if you discover them on your own. With that being said, please use the videos in
the way that will best facilitate your learning and successful completion of this lab.

4. Lab Tasks

Task1l.  Work With Projections and Coordinate Systems
Watch a Task 1 Video Walkthrough on YouTube.
In this task, you will begin with an existing QGIS map document that contains data for Baltimore

City. You will learn how to determine the coordinate reference system (CRS) for both the
individual GIS layers and the overall map. The CRS has several components:

e Projection/Coordinate System
e Datum (includes ellipsoid/spheroid model)
e Coordinate units

Coordinate reference systems (CRS) provide the spatial framework for defining real-world
locations. Data are represented using either a geographic coordinate system (GCS) or a projected
coordinate system. GCS locations are defined in terms of the position on a globe using latitude
and longitude values. GCS is an elliptical coordinate system. Latitude measures the north-south
position on the earth’s surface. Longitude measures the position east west. The units of GCS are
degrees, minutes, and seconds.
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The earth is not a perfect sphere and in fact has an irregular surface. Because of this fact, we use
a number of simplified earth models (ellipsoids & spheroids) in a GIS. Each ellipsoid/spheroid
model has slightly different characteristics. The most common geographic coordinate systems
are:

e World Geodetic System 84 (WGS84)
e North American Datum of 1983 (NAD83)
e North American Datum of 1927 (NAD27)

Projected coordinate system locations are defined using Cartesian X, Y coordinates on a flat,
two-dimensional plane. These systems use feet and meters for the X and Y coordinate values,
which are called eastings and northings. Projected coordinate systems employ a mathematical
projection to flatten the elliptical earth onto a flat plane. The projections introduce distortion to
the map. The four types of distortion are area, shape, distance, and direction. There is no map
projection that will maintain all four of these characteristics. Projections are chosen based on
which of the map characteristics are maintained, and the size and shape of the mapped area.
Projected coordinate systems also incorporate an ellipsoid/spheroid model (for example, WGS84
or NAD83). Projected coordinate systems are often referred to as “projections.” Common
projected coordinate systems include:

e State Plane Coordinate System
e Universal Transverse Mercator (UTM)
e Albers Equal Area

Everything in a GIS is in real-world coordinate space, either with a geographic coordinate
system or a projected coordinate system. Therefore, understanding how to work with projections
and coordinate systems is an important part of using a GIS.

1) Open QGIS Desktop.

2) Click on the Project menu | Open.

3) Navigate to the Lab3 folder and open the Lab3.qgs file.

4) A map of Baltimore City will open. It has three layers: Hospitals, Baltimore City
Boundary, and Neighborhoods.
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-/ QGIS 2.8.1-Wien - Lab3 (= (=l e
Project Edit View Layer Settings Plugins Vector Raster Database Processing Help

DoEBRREISLL P RPLRARR @ -H-heBB=e-D > » B
¥y BRrad = A

Layes @

Vi s ?T@EEA

+

'G % [ | Baltimore City Boundary -+

X Neighborhoods 5

%,

Vo

e +

g +

@ + i

- + F *

v;v

+
+
(&) coordinate: 1393762,622556 Scale |1:102,012 | v/ Rotation: 0.0 2 ®Render @) EPSG:102685 @

5) Open the Layer Properties for the Neighborhoods layer and click on the General tab.
6) The Coordinate Reference System section shows the selected CRS.

[ Layer Propertier - Meighbarhoods | Ganeral hEn [0 i |
R Genaral : Layer infio :
w < Layer name | Heghborhoods cisplayed a3 | Nesghborhoods

o Laryer source | D: |CPSCYCLericubm L ab\Dats \Baltiners_3010_Camsus_Meghborhasd, she
0 b Diata source encoding  System -
B o |
W Coordinate reference system
E Rendering
¢ Selected CRS (EPSG: 102685, MAD_1963_StateFlane_Maryland_FIFS_1900_Feet) |3
' Chpley Create spabal ndex  Update extents
,@ Achors
’ w | | Scale dependent visibiity
¥ Joing §
fenciusivel J— |11200,000,000 L) B8 | iy 47,483,648 - |;,|
n Dagranms : )
? Metadats W Feature subset

ste = [ o | coneel Apely Help
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The CRS for this layer is: EPSG: 102685, NAD_1983_StatePlane_Maryland_FIPS_1900_feet.
Going back to the components of a CRS, this can be broken down as:

o Projection/Coordinate System = State Plane Maryland Zone
e  Datum (includes ellipsoid/spheroid model) = NAD83
. Coordinate units = feet

The EPSG code is a unique code for this CRS. There are EPSG codes for most CRS’s.
These are handy ways to search for CRS’s within QGIS. Find EPSG codes in the EPSG

online registry.

7) Close the Layer Properties window.

8) If you check the CRS of the other two layers, you will find them to be in the same CRS.
So all three layers are in the same CRS.

9) Click on the Project menu | Project Properties. Open the CRS tab.

& Project Properties | CRS e

Enabie ‘on the fiy’ (RS baraformaton

. Genera

‘-gcm

10) In QGIS, not only do the individual map layers have a CRS but the map does as well.
Here you can see that the map is in the same CRS as the map layers.
11) Close the Project Properties window.
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12) Now you will add some data mapped during a field survey. The data have already been
converted to a shapefile.

13) Click the Add Vector Layer button and click the Browse button. Navigate to the Lab 3
data folder.

14) In the Open an OGR Supported Vector Layer window, set the file type filter to ESRI
Shapefile and choose the Baltimore_clinics.shp file. Click Open to add it to QGIS

Desktop.
. Open an OGR Supported Vector Layer l m J ﬁ
" vah
uu | , % Curriculum » Lab3 » Data - | 4 | Search Data pel |
Organize v Mew folder =~ 0 @
@ Documents g Name . Date modified Type
J’ Music i .
|| Balt_City_bndry.shp 3/27/20159:20 AM  SHP File
[E=] Pictures ] . s . )
E o || Baltimore_2010_Census_Meighborhood.s...  3/27/201510:33 AM  5HP File
ideos
__ Baltimore_Clinics.shp 3/26/2015 4:57 PM SHP File
|| Baltimore_FastFood.shp 3/27/201511:09 AM  5HP File
*& Homegroup . . - . -
|| Baltimore_Hospitals.shp 3/27/201511:08 AM  SHP File
_ 3 || FACCESS_BaltCity_FoodDesert.shp 3/27/201511:34 AM  5HP File
1% Computer . ) . . )
. || FACCESS_BaltCity_PublicMarket.shp 3/27/201511:35 AM SHP File
a Operating Systenl__
— Data (D:)
9 BD-RE Drive (E5) [
a BackUp () - 4 i | ’
File name: Baltimore_Clinics.shp - [ESRI Shapefiles (*.shp *.5HP) vl
[ Open J [ Cancel ]

15) Open the Layer Properties | General tab for the newly added Baltimore_clinics layer.

& Layer Peopertins - Rsttimone Clinicy | General =l ] .ﬁ
w| Layer nfs =l
Lirpr fidrse | Paftimore Chracs dhsglarped il | Bl Chnics
Lirpsf SfCE  [ofOPERC\Cumodm Lt T D s iflatimone_Diracs, sho

[ty SaCe £repdrg  System =
w Cocdrate referercre tyuten
Selected CRE (EP5G; 4126, WiE5 B4) |

Creale spabal rden  Update exbembs

- T cequsnient visbdihy

w Fesbare submet

e T = | Carcel Apply Help

16) Here you can see that this layer is in a different CRS. It is in WGS 84, which is a
geographic coordinate system (GCS). Since a QGIS map can only be in one coordinate
space, why are the clinics lining up with the rest of the data in State Plane?
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17) Close the Layer Properties window.
18) Once again click on the Project menu | Project Properties. Open the CRS tab.

/. Project Properties | CRS =) M
: " s on he y 5 varstormaton ‘
Fiter
Recently used coordinate reference systems
R rdentfyloyes |Coordniate Reference System | Autharity 1D
WGS 84 /UTM zone 32N EPSG:32632
.{_ Default styles NADS3 /UTM zone 13N EPSG:26913
WGS 84 /UT™ 2o0ne 16N EPSG:32616
B ows on WWGS 84 / World Mercator EPSG:3395
WS server NAD83 / UTM zone N EPSG: 26504
WGS 84 EPSG:4326
® 1scros \WGS 84 / Pseuda Mercator £PSG: 3857
e NAD_1983_StatePlane_Maryland_FIPS_1900_Feet EPSG: 102685
.. Relatons
4] 1)
Coordinate reference systems of the world Hide deprecated CRSs
Coordnate Reference System [ Authority ID_ £
Imported from GDAL EPSG:5379
Imported from GDAL EPSG:5391
Imported from GDAL EPSG: 5487
Imported from GDAL EPSG:5544
Imported from GDAL EPSG:5558
Imported from GDAL EPSG:5591
Imported from GDAL EPSG:5828
Imported from GDAL EPSG:5884
Imported from GDAL EPSG:6133
= van der Grinten (1)
Sphere_Van_der_Grinten_] EPSG:53029
World_Van_der_Grinten_I EPSG:54029
1 @ User Defined Coordinate Systems
* Generated CRS (4proj=aea #at_1«34 +iat. USER:100010
* Generated CRS (+proj=aea +at_1=34 #at.  USER:100011
* Generated CRS (+proj=aea +at_1«43 +lat. USER:100004
( * Generated CRS (+proj=icc Hat_1=33 Hat_.  USER:100013 —
* Generated CRS (4proj=lcc Hat_1=38.3 #at. . USER:100012
— *Ganecated (RS fanenisler dat_1=38 7166 LISER- 100003 oA
< | [«]»] |
Selected CRS: 1999,9995999399 +y_0=0 +elps=GRS8) +towgs84=0,0,0,0,0,0,0 +units=us-ft +no_defs)
+proj=ice Hat_1=38.3 +at_2=39.45 Hat_0=37.66666666666666 +on_0=-77
+x_0=399599,9599399599 +y_0=0 +elps=GRSE0 +towgs84=0,0,0,0,0,0,0 +units=us-ft +no_defs
[ _95__] Cancel Apply Help

19) Notice at the top of the window that Enable ‘on the fly’ CRS transformation is now
checked. Initially it was not.

20) On the fly CRS transformation is a feature whereby QGIS projects data layers that are

in a different CRS from the map into the CRS of the map. It is very convenient for
cartography because you can bring together map layers from different sources and
different CRS’s and have them align properly.
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21) You can also see that QGIS has changed the CRS of the map. It is actually the same
State Plane CRS but is now being displayed as a User Defined Coordinate System.

22) Close the Project Properties window.

23) Right click on the Neighborhoods layer and choose Set Project CRS From Layer from
the context menu. This is a convenient way to set the CRS of your map. Notice that in
the lower right hand corner of QGIS Desktop, the EPSG code for the map’s CRS is
displayed. The (OTF) indicates that on-the-fly transformation is enabled.

.
2 % Render &) EPSG:102685 (OTF)

24) Using what you learned in Lab 2, style the Baltimore clinics layer.
25) Save your QGIS project as Lab3.qgs.

Task 2.  Join Tabular Data to an Attribute Table
Watch a Task 2 Video Walkthrough on YouTube.

In this task, you will learn how to perform a join. Your organization has diabetes morbidity
counts by neighborhood in Baltimore. They are stored in a database table and are not currently
associated with a GIS layer. Therefore, in their current state you cannot display the data on a
map. You will join that data to the neighborhoods layer so that these data can be rendered on the
map.

1) Open QGIS Desktop and open the Lab3 QGIS map document you saved at the end of
Task 1.

2) Click the Add Vector Layer button and click the Browse button. Navigate to the Lab 3
data folder.

3) Inthe Open an OGR Supported Vector Layer window, set the file type filter to All
files and choose the BaltCity_Diabetes_nbrhd.dbf file. Click Open to add it to QGIS

Desktop.
4) The table will be added to the Layers panel with a table icon.
Layers
m o= F 0 @

= ItCity_Diabetes_MNbrhd

5 Ba

x Eéﬂosgitals
x

x A

x

Baltimore City Boundary
Clinics
Meighborhoods
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5)

Right click on the table and choose Open Attribute Table. The table has two columns,
one with the neighborhood name [NAME] and one with the population diagnosed with
diabetes [Diabetes].

( /i Attribute table - BaltCity_Diabetes_Nbrhd = Features total: 271, filtered: 271, selected: 0 LEJ l | [l ﬁ]\
¥ T & b EB S P = & ?
NAME Diabetes E
0 |Abel 0
1 |Allendale 337
5 |Arcadia 100
'3 |Arlington 583
4 |Armistead Gardens 553
s |Ashburton 24
s |Baltmare Highlands 410
7 |Baltmare-Linwood 6544
s |Barday 488
' |Barre Cirde 0
10 |Beechfield 298 %
b d Show All Features _

NOTE: These data are fictional. They were created purely for educational purposes. \

6)
7)
8)

9)

11/23/2015

Close the table by clicking on the X in the upper right corner.

Now open the attribute table for the Neighborhoods layer.

There is a column with neighborhood name [NAME] and many columns of socio-
economic data from the 2010 Census.

/. Attribute table - Neighborhoods = Features total: 271, filtered: 271, selected: 0 [EJ LI_I—J‘: B |
y &, ®E B B P B )

OBIECTID | NAME F00Popu | Unders | Fsto9 | Fiot14 | Fisto1s | rE

0 1| Abel 0.01000000000|  0.01000000000|  0.01000000000|  0.01000000000|  0.01000000000 DL
1 2 | Allendale 3545.000000000...| 150.00000000000 | 175.00000000000| 265.00000000000 | 230,00000000000 | 140
B 3 |Arcadia 1135.000000000...| 75.00000000000| 80.00000000000| 35.00000000000 | 70.00000000000 | 90
E 4| Arfington 2595.000000000...| 185.00000000000 | 135.00000000000 50.00000000000 | 190.00000000000 | 180
iz | S | Armistead Gardens | 3800.000000000...| 230.00000000000| 450.00000000000 | 240.00000000000 | 155.00000000000 | 245
Bl & | Ashburton 2240.000000000...| 55.00000000000 | 30.00000000000| 205.00000000000 | 90.00000000000 | 30
e | 7 |Baltmore Highlands | 1940.000000000...| 180.00000000000| 85.00000000000 | 120.00000000000 | $5.00000000000 | 195
B &|Baltimore-Linwood | 5630.000000000...| 410.00000000000 | 250.00000000000 | 190.00000000000 | 340.00000000000 | 580
T | 9|Barday 2050.000000000...| 70.00000000000 | 30.00000000000| 90.00000000000 | 135.00000000000 | 245
T | 10 Barre Cirde 0.01000000000|  0.01000000000|  0.01000000000|  0.01000000000|  0.01000000000| 0

0 | 11| Beechfield 3325.000000000...| 115.00000000000 | 330.00000000000 | 255.00000000000 | 370.00000000000 210@
<] | [«

Once you are finished reviewing the table close it.
There are two requirements for a table join:

e The two tables need to have a common field upon which the join will be based.
e There needs to be a cardinality of one-to-one or many-to-one between the attribute
table and the standalone table.

In this case there is a column containing the neighborhood name in both tables. There
are 271 records in each table, meaning there is a cardinality of one-to-one. We have met
the requirements for a join.
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10) Open the Layer Properties for the Neighborhoods layer.
11) Select the Joins tab.

( 1 Layer Properties - Meighborhoods | Joins @J M
\'..___.__ General i Join layer |Join field Target field Memory cache |
%W stle
€3 Labels
B Fields
‘/ Rendering
- Display

® =
Style  ~ Cancel Apply Help

12) Click the green plus button to add a join.

13) The Add vector join window opens. The Join layer is the table you wish to join to the
Neighborhoods layer. Click the Join Layer dropdown button and select the
BaltCity Diabetes.Nbrhd.dbf file.

14) In this case, the field the join will be based on is called NAME in each table. Select the
NAME field for both the Join field and Target field.

15) Take the remaining defaults and click OK to create the join.

/; Add vector join e [P [t

Join layer | BaltCity_Diabetes_Mbrhd -

Join field | NAME -
Target field  MAME -

%/ Cache join layer in virtual memory

Create attribute index on join field

[ 2 Choose which fields are joined

3 Custom field name prefix

16) The join now appears on the Joins tab of the Layers Properties for the Neighborhoods
layer.
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( # Layer Properties - Neighborhoods | Joins @J M
|Join layer |Joir| field |Targetﬁeld Memory cache |
*- BaltCity_Diabetes_Nbrhd MAME NAME v
Labels
Fields
Q‘_;'/ Rendering
- Display
”G) Actions
)
Style = 0K Cancel Apply Help

17) Click OK to close the Layer Properties window.

18) Open the attribute table for the Neighborhoods layer.

19) Scroll to the right to see the new column appended to your attribute table. Its name is the
Join field name_column name (BaltCity_Diabetes_Nbrhd_Diabetes).

NOTE: If you do not see the new column, re-open Layer Properties for the layer and
check the Join properties. The join should match the figure above. If not, you can select
the join and click the red minus sign (Remove join) to delete it. Then simply recreate the

join.
/ Attribute table - Neighborhoods = Features total: 271 filtered: 271, selected: 0 B B
J @ € A - = P
[ bntos | Povety | Coteg | Webrwme | webik [ Gobal | atCty Duabetes Norhd Disbetes
0 DOO0000O..| 45.70000000000 |L avel http: /fbaltmore2 . | f0ef330
] DO000000. .| 14.30000000000 B allendale http: /fbaltmore2 . | 1dcd262
3 DOOCO0CO..| 13.30000000000 | A |arcadia | http: /baltmere2 . |200319... |
(3 DO000000. .|  33.80000000000 B |arington |http:/baltmore2 . |625872
(4 DO00000O..| 2190000000000 B | armistead-gardens | http://baltmore2 . | lccical. |
(s D0000000._.|  1.60000000000 A | ashburton | http:/fbaltimore2 . | S3c0e23_.. |
6 DOOCO00O, .|  31.80000000000 | A baltimore-highiands | http://baltmore2 . | 165169
(7 DO00000D..|  17.20000000000 | C | baltimoredrwood | hittp://baltimore2 . | 605cb04.. |
3 DOO0000O..|  35.80000000000 | A barday | http://baltmore2 . | %5537
g DO00000D..|  50.30000000000 L |barre-crde | http:/fbalbmore2 ., | de6dle... |
10 D000000O...| 11.70000000000 B beechfield | http:/fbaltmore2 . |37d050... |
c1 N \—=__]
44 Show All Features |

20) Joins only exist in virtual memory within the QGIS Desktop document. The data are not
permanently attached to the Neighborhoods layer attribute table.

21) To preserve the join outside the map document right click on the layer and choose
Save as...
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22) The Save vector layer as... window will open.

a) Set the Format to ESRI Shapefile
b) Click the Browse button and save the new layer to the Lab 3 data folder. Name
the file Neighborhood_diabetes.shp.

¢) Click OK.
£ Save vector layer as... I. 2] .I I. ? ihI
Format | ESRI Shapefile -
Save as | D:f/CPSC/Curriculum/Lab3/Data/Neighborhood_diabetes.shp
CRS Selected CRS (EPSG: 102685, NAD_1983 StatePlane_Maryland_FIPS 1900 Feet) -
Encoding System -
Save only selected features

Skip attribute creation
% Add saved file to map

Symbology export Mo symbology -

A(r

Scale 1: 50000

[ 2 Extent (current: layer)

W Datasource Options

W Layer Options

P Custom Options

0K Cancel Help

23) The new layer will include the attributes appended via the join. The new column has
been truncated to the first 10 characters and is named BaltCity D.
24) Select the Neighborhood_diabetes layer in the Layers panel. To explore some of these

new data, click on the 42 tool. Once you’ve selected this tool, click on one of the
neighborhoods on the map.

NOTE: If the Identify Results window opens as a panel, you can undock it and
reposition it by grabbing the title bar and dragging it until it is free floating.

25) Expand the window so that you can see all the fields and associated values. This tool
gives you an interactive way to explore the attribute values. Click on several more
neighborhoods to investigate the values.
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Identify Results @
I @ @ B %
Feature | Value |
- Neighborhood_diabetes
-ﬁi MAME  Woodberry
(Derived)
(Actions)

OBIECTID 264
MNAME Woodberry
F2010_Popu 1450.00000000000
Under_5 115.00000000000
F5_to_9 100.00000000000
F10_to_14 20.00000000000
F15_to_19 35.00000000000
F20_to_24 60.00000000000
F25_to_34 305,00000000000
F35_to_44 290.00000000000
F45_to_54 175.00000000000
F55_to_59 50.00000000000
Fo0_to_&4 90.00000000000
F&5_to_74 120,00000000000
F75_to_85 10,00000000000
F&5_and_ov 70.00000000000
White 1170.00000000000
Black 155.00000000000
Asian 0.00000000000
Other 0.00000002000
Twao_or_Mor 125.00000000000
Unemployed 6.30000000000
Median_Hou 48750.00000000000
Poverty 9.900000002000
Categ A
Web_pame woodberry
weblink http: ffbaltimore 2006to 20 10acsprofiles. files. wordpress, com/20 1405 jwoodberry 1, pdf
GloballD f4b26772-494c-4e4d-a01e-cc014f10c398
BaltCity_D 95

Mede | Current layer - Auto open form

26) As handy as the Identify Features tool is it will be much more powerful to be able to see
all the data on the map.

27) Open the Layers Properties for the Neighborhood_diabetes layer. Select the Style tab.

28) So far you have only explored the Single Symbol renderer. This time, click the
dropdown button to the right of Single Symbol and choose Graduated. This allows you
to classify the features on the map by a numeric attribute column.

1 Single Symbal
t Categorized

~ Graduated
Rule-baszed
Point displacement
Inverted polygons
Heatmap

29) Choose BaltCity_D as the Column.

30) Click the dropdown next to Color ramp and choose Reds.

31) Choose a Mode of Quantile (Equal count). This method classification tries to put an
equal number of features (neighborhood polygons) in each class. Leave the number of
Classes at 5.

32) Now you see columns for the Symbol, Values, and Legend. The Legend column
contains what will be seen in the map legend. There are extraneous decimal values.
Double click in each Legend value to edit it. The top class can be changed to just 0. Then
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next can be edited to read < 105. The bottom class can be edited to read > 498. Remove
the decimal places for the middle classes.

\ |'l.|'a|ues |Legend
0.00 - 0.00 0
0.00 - 105.00 < 105
105.00 - 272,00 105-272
272,00 -4958.00 272-498

KKKKK%’“
=4

33) Click OK.

f Layer Properties - Neighborhood_diabetes | Style LJEIE‘ M
& Graduated -
Column BaltCity_D -
Symbol Change... Classes | 5 =
 abc ELEE v . g ~
Color ramp - Reds - Invert Mode | Quantile (Equal Count) -
B Fields
Legend Format | %1 - %2 Predision |0 : Trim
Q“/ tendering
¢ Symbal | Values | Legend
® ooy *® 0.00 -0.00 0
x 0.00 - 105.00 < 105
@ Actions x 105.00 - 272,00 105-272
o e ® 272,00 -498.00 272-453
a4 % 498,00 - 2933.... > 498
' ¥ Joins
== Diagrams
q Metadata
Classify Add dass Delete Delete all %/ Link dass boundaries Advanced ~
W Layer rendering
Layer transparency C o :
Layer blending mode Mormal + | Feature blending mode Mormal -
Style T Cancel Apply Help

34) Now you are able to see the data that had been stored in a tabular file! The map should
resemble the figure below.
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35) Now you will do some clean up. Since the data are now attached to a new version of the
neighborhoods layer you no longer need the original join. Open the Layer Properties |
Joins tab for the Neighborhoods layer. Select the join and remove it by clicking on the

= button. The join was an intermediate step.
36) Close Layer Properties when done.
37) Right click on the BaltCity_Diabetes_Nbrhd table and Remove it.
38) Save your QGIS project.
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Task 3. Geocode Address-Based Data
Watch a Task 3 Video Walkthrough on YouTube.

Another useful and common tabular spatial data source is street addresses. Geocoding addresses
has many public health applications, such as mapping the patient addresses or facility locations.
Once mapped, the points can be used in many ways to generate information. For example, they
can be used as inputs to generate density surfaces, or they can be linked to parcels of land and be
characterized by socio-economic data.

An address geocoding operation typically involves the tabular address data, and a street network
dataset. The street network needs to have attribute fields for address ranges on the left and right
side of each road segment.

Your organization has a comma delimited text file with addresses for all of Baltimore’s dialysis
centers. You will geocode these so that you can put the dialysis center points on the map.

1) Open QGIS Desktop and open the Lab 3 QGIS map document you saved at the end of
Task 2.

2) Using the Add Vector Layer button add the streetcl.shp shapefile to QGIS.

3) Use the Add Vector Layer again to add the BaltDialysisCenters.csv to QGIS.
Remember to set the filter to all files so that you can see the file.

7 QGIS 2.8.1-Wien - Lab3 Task3 @] [=/E e
Project Edit View Layer Settings Plugins Vectrr Raster Datsbase Processing Help
™ B A LA E @0 @D D QO Q ™ = =
L] A “W‘@‘ﬁ AL PRPLLAL/LS @ N-L ¢ BE=- » @~
& > A
= @x
vo i - vr@ @
+]
Dialysis Centers
B[ et
% = Hospitals
Qﬂ % [] Baltimore City Boundary
x 2\ Clinics
/ % (7 Neighborhood_diabetes
& ®[ o
% ® | | <105
x || 105-272
% x 272-498
x >498
@. x Neighborhoods
g
&3
%
AVats

N

2 % Render @D EPSG:102685(OTF) @

(] coordinate: 1457686,623366 Scale | 1:105940 | v Rotation: 0.0

4) You can geocode within QGIS using a plugin named MMQGIS. MMQGIS is a
collection of vector data processing tools developed by Michael Minn.
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5) To install the plugin, click on Plugins | Manage and Install Plugins.
6) Click on the All tab and type MMQGIS into the Search bar.

7)

8)
9)

10)

11/23/2015

( # Plugins | All (383) (m . et |
% Al Search | MMQGIS a

| o ] ; N -
E ] mstaled 24 mmagis mmqgis

installed
" flotinsta A collection of QGIS vector layer

‘ - operation plugins
MMQGIS is a set of plugins for manipulating vector

# Settings map layers in Quantum GIS: CSV input/output/join,

Geocoding, Geometry Conversion, Buffering, Hub
Analysis, Simplification Column Modification, Color
Ramps, and Simple Animation. MMQGIS provides an
alternative to the standard QGIS vector plugin sets
(fTools and Processing), with verbose progress
reporting, an intuitive user interface, direct
shapefile/CSV-file access, and some additional
capabilities missing from other plugin sets.

[ 56 rating vote(s), 111297 downloads

Tags: merge,animate,delete, sort,vector
More info: homepage tracker code repository

Author: Michael Minn

Available version: 2015.2.11 (in QGIS Official Plugin
Repository)

1 | (]
Install plugin

Install the plugin. It will appear as MMQGIS on the menu bar.

MMQGIS has many useful tools. For geocoding, you will use the tools found in
MMQGIS | Geocode. There are two tools there: Geocode CSV with Google/
OpenStreetMap and Geocode from Street Layer. The first allows you to geocode a
table of addresses using either the Google Maps API or the OpenStreetMap Nominatim
web service. This tool requires an Internet connection but no local street network data.
The web services provide the street network. The second tool uses a local street network
dataset with address range attributes to geocode the address data.

You will use the Geocode from Street Layer option.

First, familiarize yourself with the data. Open the BaltDialysisCenters table by right
clicking on it and choosing Open Attribute Table.

Notice that there is an Address column containing the full address. Then that full address
is parsed out into four columns: StrNum, Prefix, StrName, and Suffix. This is good
because the MMQGIS plugin requires that the street number and street name be held in
separate fields. Identify these columns and write the names down on a scratch piece of
paper. Notice that suite and apartment numbers have been removed from the StrName
column because they will hurt the geocoding success rate.
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( /i Atribute table - BaltDialysisCenters = Features total: 22, filtered: 22, selected: 0 lEJ Ll_l—l':' Gl ]

|:I Address | Strium Frefix Striame Suffix Mame | Meighborhood | 1~ |
o |920E 25TH STRE... |920 E 25TH 5T 25TH STREET DIL... |null nul
1_ 4940 EASTERN A... (4940 MLEL EASTERN AVE BALTIMORE GERI... |null rul
;1__ 5820 YORK ROAD |5320 ALEL YORK RD BERTHA SIRKDIL... |null nul
3_ 711-733WEST 4... (711 w 40TH ST BMA OF BALTIM... | null rul
4_ 2000 W BALTIMO... | 2000 w BALTIMORE 5T BOM SECOURS H... |null il
5_ 821N EUTAW 5T.. [821 M ELTAW ST DOWNTOWNDL... | null rul
5_ 5009 FRANEFCR... | 5009 LEL FRANKFORD AVE GOOD SAMARIT.. | null il
;r_ 4700 HARFORD ... | 4700 LEL HARFORD RD GOOD SAMARIT... |null nul
E 5601 LOCH RAVE... | 5601 LOCH RAVEN BLVD GOOD SAMARIT.. | null il
E 4701 MOUMT HO... | 4701 MOUNT HOPE DR. GREENSPRING D... |null nul
m 3800 HARFORD ... | 5200 MLLL HARFORD RD HARFORD ROAD... |null nul__|
11 | 3303 CHESTNUT ... | 3303 MLEL CHESTMUT AVE IDF-CHESTMUT S... |null nul

12 | 840 HOLLINS 5T... |840 MLLL HOLLINS ST INDEPEMDENT DI.. |null rul

13 | 333 CASSELLDR.... |333 ML CASSELL DR 1B ZACHARY DI... |null il

14 | 409 NORTH CAR.... |409 M CAROCLIMNE ST JHHS NORTHEQ... |null rul
600N WOLFE ST  |600 | WOLFE 5T JOHN HOPKINS ... | null nul@
[II 210 R CAIMEDT & 210 hi AlMENT | T MACOITY MTAILVETS maall [ﬂld]
[

The basic mechanics of address geocoding are straightforward. The street network GIS
data layer has attribute columns containing the address ranges on both the even and odd
side of every street segment. In the example below, you are seeing a piece of the
attribute table for the streetcl layer. The columns FRADDL, TOADDL, FRADDR, and
TOADDR contain the address ranges for each street segment.

/¢ Attribute table - streetcl = Features total: 48160, filtered: 48160, selected: 0 l = J l =RRCN X

é £ L E & Qf» ig = ;:;: ?
FEANME FEATYPE DIRSUF FRADDL TOADDL FRADDR | TOADDR -

a0 SEVILLE AVE LEL 2751 2799 2750 2798

31 HAVERHILL ROAD LEL a0l 999 200 998

25 MILLINGTOM AVE AL 509 519 506 510

33 SWANSEA ROAD LEL 1700 2098 1701 2099

34 MARY-WHITE ML LEL 3013 3121 3008 3200 @

O D
b d Show All Features _ =]

In the example below we are looking at Easy Street. On the odd side of the street, the
addresses range from 101 to 199. On the even side, they range from 102 to 200. If you
wanted to map 150 Easy Street, QGIS would assume that the address is located halfway
down the even side of that block. Similarly 175 Easy Street would be on the odd side of
the street roughly three quarters the way down the block. Address geocoding assumes
that the addresses are evenly spaced along the linear network. QGIS should place the
address point very close to its actual position, but due to variability in lot sizes not every
address point will be perfectly positioned.
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i Hiﬁﬁﬁ

Right From #: 101 Right To #: 199
From: X/Y Easy-Street »To: XIY
Left From #: 102 Left To #: 200

e e NG o

11) Open the attribute table for the streetcl layer. When you run the geocoding tool you will
have to identify the attribute columns containing the Left From Number, Left To
Number, Right From Number, and Right To Number along with the column
containing the Street Name. Identify these columns and write the names down on a
scratch piece of paper.

( /¢ Atribute table - streetel = Features total: 48160, filtered: 48160, selected: 0 lEJ E@ﬂ
/BlE|%wER®D 0B B S :
FEANME FEATYFE DIRSUF FRADDL TOADDL FRADDR. TOADDR sl
0 CALHOUM-CAREY | ALEL MLEL 317 323 0 0
i HARDEM CcT 1501 1603 1600 1638
) ELSINORE AVE MLEL 2600 2098 2601 2695
3 FRAMKLIN ST 1309 1399 1308 1398
4 OSTEND-CROSS NLEL i} i} 1215 1225
5 BOARMAN AVE 2601 2623 2600 2624
5 LAFAYETTE AVE 2310 2398 2309 2399
7 SAINT PALL 5T a a 3901 3999
3 PARK HEIGHTS-D... | AMLEL 4655 4685 4650 4650
g HILLMAM 5T 950 998 951 999
10 ALLEY-FAYETTE-B... | MLLL 1622 1640 0 0
11 BENSOM AVE MLEL 3423 3429 0 0
12 MNORTHERN PEWY ML 1207 1215 0 0
13 PARK HEIGHTS AVE ! 0 0 0 0
14 MC HEMRY-FRED... |ALLL ML 2500 2308 2507 2513
15 FILEERT 5T ML 1400 1414 1401 1415@
-
I| CrRACRInESR LA | A FYTT: EY=rs Acen B [iﬁ
=[5

12) Click on the MMQGIS menu | Geocode | Geocode from Street Layer. Fill out the
Geocode from Street Layer form as follows:

a) Input CSV File: Browse and select the BaltDialysisCenters.csv.

b) Identify the Street Name Field and the Number Field using the dropdown lists.
c) Identify the loaded Street Layer streetcl.

d) Identify the Street Name Attribute | FEANME.
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13) The operation will take a minute or two to complete. A status message in the lower left

11/23/2015

e) ldentify the Left From Number, Left To Number, Right From Number, and

Right To Number columns.

f) Output Shapefile—Click the Browse button and navigate to the Lab 3 MyData

folder. Name the resulting shapefile Dialysis_Centers.shp.

g) Not Found Output List—This option will save a CSV file with information on

any records not matched. Click the Browse button and navigate to the Lab 3

MyData folder. Name the resulting CSV file Dialysis_Centers_notFound.csv.

h) Click OK to run.

s

¢ Geocode from Street Layer

AR

=T ECR )

Input C5V File (UTF-8)

Street Mame Field
StrMame b

Street Layer
gtreetr

Street Mame Attribute
FEAMME -

Bldg. Sethadk (map units)

]

Output Shapefile

Mot Found Qutput List

D JCPSC/CurriculumfLab3/Data /BaltDialysisCenters. csv

Mumber Field

StrMum

From X Attribute
(street line start)

To X Attribute
(street line end)

Left From Mumber

FRADDL

Left To Mumber
TOADDL

Left ZIP (optional)
ZIPCODE

D JCPSC/CurriculumfLab3/MyData/Dialysis_Centers.shp

Ok

4

D JCPSC/Curriculum fLab3/MyData/Dialysis_Centers_notFound .csv

Cancel

Browse,..

ZIP Field

(none)

From Y Attribute
(street line start)

To Y Attribute
(street line end)

Right From Mumber
FRADDR.

Right To Mumber
TOADDR

Right ZIP (optional)

(none)

Browse...

Browse...

o

corner of QGIS Desktop will inform you of the status.

Searching street 16300 of 48160 (11 matched)
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14) When done you will see the results in the lower left corner of QGIS Desktop and the
shapefile will appear in the Layers panel.

21 of 22 addresses geocoded from 48160 street rﬁ

15) In this case 21 out of the 22 records match, which is a pretty good success rate.

16) Open the Dialysis_Centers_notFound.csv. It has the one record that didn’t match. We
won’t deal with this one record for this lab. However, knowing which ones did not find
matches will allow you to try to troubleshoot them later on. Close the table.

/¢ Attribute table - Dialysis_Centers_notFound : Features total: 1, filtered: 1, selected: 0 [ EEJ [ = | El ihI
e [T ] =
/ G 4 # B o [ = = 2
Address StrMum Prefix StriMame Suffix Mame | Meighborhood | Coung
o |4540 EASTERN A | 4340 MLEL EASTERM AVE BALTIMORE GERI... |null null
< (4]*]
b d show All Features _ =]

17) Remove the BaltDialysisCenters table from the Layers panel. Now that the centers have
been mapped this is no longer needed.

18) Remove the Dialysis_Centers_notFound table too.

19) Style the Dialysis Centers. Yellow stars were chosen in the final screenshot below.

20) Label the Dialysis Centers. Open the Layer Properties for the layer and choose the
Labels tab.

a) Check “Label this layer with” checkbox

b) Label this layer with Name

c) Text—Font Size 6.25

d) Formatting—Enter a space as the Wrap on character (this will put a carriage
return in after each space in the Name)

e) Buffer—Check Draw text buffer with a Size of 1.0 (this produces a halo around
the label)

f) Placement—Enter a Distance of 2.0

g) Click OK

21) Turn off all layers except the Neighborhood_diabetes and Dialysis_Centers.
22) The figure below shows just the Neighborhood_diabetes layer and the Dialysis_Centers.
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INDERENDENTY

DIALYSIS]
FOUNDATION-PARKVIEW
CENTER u

STREET]

DIANGIS

23) Save your QGIS project.
24) By bringing all of these data together, you can now begin to visually analyze the data
and look for spatial trends. A picture is truly worth a thousand words!
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5. Conclusion

In this lab, you’ve begun to explore coordinate reference systems and how to identify them in
QGIS Desktop. You have also seen how to join tabular data to spatial data and how to geocode
address-based data.

6. Discussion Questions

1) What is required to perform a join?

2) What two datasets are needed to geocode address-based data? Describe any required
characteristics of these data.

3) After seeing the locations of the dialysis centers and the diabetes morbidity data, does it
appear that the dialysis centers are well located? Do there appear to be any underserved
or overserved areas? Describe.

4) s there anything else that would help make the determination of overserved or
underserved areas?
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