B i COmml i' H

;’ _ Informatlon on l.éw Cost Mappmg Tools for Commumty-b ed

P-; ~

Community Health Maps Lab Series:

Lab 2—Bringing Field Data Into QGIS

Objective: Understand the Basic Layout and Functionality of QGIS Desktop

Document Version: 2015-09-16 (Final)

T
CRAWFORD'S CONVALESC EQIT HOME
KAHUKLU HOSPITAL

INURSING FACILITY
'1.:"’1 A
RRY. ﬂNDJEﬂQ-Fl.rE WEINBERG CARE CENTER
I b ZEARL CITY NLRSING HOME_— LBHa NURSING & REFAB CENTER

Al
™
‘ @ HOSPICE HAWAIL, INC.
\ CASTLE MEDICAL CENTER
s ==
@ 7/” MALAMA OMWBCARE?:{Y
u r' AVALDN CARE CENTER - HONOLULU, LLC

LILIHA HEALTHCA : ENTER,

QUEENS MEDlCAI. CENTERJCU <FIZLE NANI REHABILITATION AND NURSING CENTER

®
ISU\ND NLIRSING OME, ARCADIA RETIREMENT RESIDENCE

PALOLO CHINESE HOME
OAHU CARE FAGILITY HALE QLA'KING B MAUNALANI NURSING ANDIREHABILITATION CENTER

2 £
HIOLANI CAR caf% A;‘Ki\HALA NUI@ M}Lﬁ%m@

s LEAHI HOSPITAL

This course is a collaborative effort between the National Library of Medicine, the Center for
Public Service Communications, and Bird’s Eye View.

Author:
Kurt Menke, GISP



Community Health Maps Lab Series: Lab 2—Bringing Field Data Into QGIS

Contents
1 18 oo 18 [od o] o TSSO 1
2. Objective: Understand the Basic Layout and Functionality of QGIS Desktop.............. 1
3. How Best To Use Video Walkthrough With This Lab ..........ccocooiiiiiiiiie 1
A, LA TASKS....eiiieceii bbbt bbbt 1
Task 1. INStall QGIS ...t nes 1
Installing QGIS 0N WINUOWS........ccviiiiieiieie et 1
Installing QGIS 0N MaC OSX ......ooiiiiiiieieeie e 2
Installing QGIS on UbUNtu LiNUX.........cccoiiiiiiieiicc e 2
INStalling QGIS ONIY.....c..oouieieee e 2
Installing QGIS and Other FOSSGIS Packages..........cccoovivienininenicieieen, 2
Task 2. A Tour of QGIS—Part L........ccciiiriiiiiii e 3
Opening a Map iN QGIS DESKIOP .......ccviiiiieiieieiieie et 3
Using Navigation CONIOlS ..........cocoiiiiiinieicee e 4
Layer ManagemeNnt ..........cooviimioiiiiiiesc e 7
Task 3. A ToUr Of QGIS—Part 2........cooveiiiicii e e 9
Adding Data to an Empty QGIS Project........ccccceiiiiiiriniiiieieienese e 10
Reordering and Renaming the LaYers.......ccccvcvevvereiienenie e 15
Styling the Data LaAYEIS.......cccueiieieierieiii e 16
AdAING LADEIS ..o 20
Task 4. Add FIeld DAta.........ccouiiiiiieieeie ittt nneas 22
Converting a Spreadsheet to a Comma Delimited Text File .........c.cccoocvevrneee. 22
Mapping Field Data With QGIS ..o 24
o T @0 o 1157 o] o SRR 28
6.  Challenge ASSIGNMENT ..........coiiiiiieiece et sbe e s reenae e e sreeanas 28

11/23/2015 Pagei



Community Health Maps Lab Series: Lab 2—Bringing Field Data Into QGIS

1. Introduction

This lab will introduce you to QGIS. QGIS is an open-source desktop GIS package. It runs on
Windows, Macs, and Linux. You will begin by installing QGIS and will then learn the basic
layout and tools. In task 4 you will learn how to bring the data you have collected into QGIS.

2. Objective: Understand the Basic Layout and Functionality of
QGIS Desktop

In this lab exercise, you will explore QGIS Desktop. First, you will learn how to install it on each
operating system. You will then learn the fundamentals of working with map layers, how to style
data, and how to bring field data into QGIS.

Task 1 — Install QGIS

Task 2 — A Tour of QGIS—Part 1
Task 3 — A Tour of QGIS—Part 2
Task 4 — Add Field Data

3. How Best To Use Video Walkthrough With This Lab

To aid in your completion of this lab, some lab tasks have 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
Task 1. Install QGIS

QGIS can be quickly and easily installed on Windows, Macs, and Linux from installers found on
the QGIS Download page.

Detailed instructions organized by operating system are provided below. Install QGIS on your
platform.

Installing QGIS on Windows
For Windows, there are two installation options:

e QGIS Standalone Installer: The standalone installer installs the binary version of QGIS
and the Geographic Resource Analysis Support System (GRASS) using a standard
Windows installation tool. You should choose this option if you want an easy installation
experience of QGIS.
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e 0OSGeod4W Network Installer: This provides you with the opportunity to download
either the binary or source code version of QGIS, as well as experimental releases of
QGIS. Additionally, the OSGeo4W installer allows you to install other open source tools
and their dependencies.

Installing QGIS on Mac OSX

To install QGIS on Mac OSX, the Geospatial Data Abstraction Library (GDAL) framework
and Matplotlib Python module must be installed first, followed by the QGIS installation. The
installation files for GDAL, Matplotlib, and QGIS are available on the KyngChaos Wiki page.

Installing QGIS on Ubuntu Linux

There are two options when installing QGIS on Ubuntu: installing QGIS only or installing QGIS
as well as other various FOSSGIS packages. Either of these methods requires the use of the
command line, sudo rights, and the apt-get package manager.

Installing QGIS Only

Depending on whether you want to install a stable release or an experimental release, you will
need to add the appropriate repository to /etc/apt/sources.list file.

With sudo access, edit /etc/apt/sources.list and add the following line to install the current
stable release’s or current release’s source code, respectively:

Deb http://qgis.org/debian trusty main
deb-src http://qgis.org.debian trusty main

Depending on the release version of Ubuntu you are using, you will need to specify the release
name of trusty, saucy, or precise. For the latest list of QGIS releases for Ubuntu versions, visit
the QGIS Download page.

With the appropriate repository added, you can proceed with the QGIS installation by running
the following commands:

sudo apt-get update
sudo apt-get install qgis python-qgis

To install the GRASS plugin (recommended), install the optional package by running this
command:

sudo apt-get install qgis-plugin-grass

Installing QGIS and Other FOSSGIS Packages

The ubuntugis project installs QGIS and other FOSSGIS packages, such as GRASS on Ubuntu.
To install the ubuntugis package, remove the http://qgis.org/debian lines from
letc/apt/sources.list file, then run the following commands:

sudo apt-get install python-software-properties

sudo add-apt-repository ppa:ubuntugis/ubuntugis-unstable
sudo apt-get update

sudo apt-get install ggis python-qgis ggis-plugin-grass
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QGIS is also available for Android. We have not provided detailed installation instructions
because it is in alpha testing at the moment. However, there are plans to have a normalized
installation process in a future release. More information can be found on the QGIS for

Android page.
The download is on the QGIS Android Downloads page.

A related app has recently been announced named QField for QGIS™. For a short time it
was named QGIS Mobile. It is described as a field data capture and management app
compatible with QGIS. As of this writing it is in invite-only alpha testing. It is eventually
expected to be available in the Android Play Store. More information on this app can be
found on the OpenGIS tech blog.

Task2. A Tourof QGIS—Part 1
Watch a Task 2 Video Walkthrough on YouTube.

Now that you have installed QGIS you will learn about the basic layout, how to work with
layers, how to work with zooming and panning tools, and how to add basemaps.

QGIS is composed of two programs: QGIS Desktop and QGIS Browser. QGIS Desktop is used
for managing, displaying, analyzing, and styling data. QGIS Browser is used to manage and
preview data. In this task you will focus on QGIS Desktop.

Opening a Map in QGIS Desktop
1) Open QGIS Desktop.
2) Click on the Project menu and choose Open
3) Navigate to the Lab 2/Data folder and open the Hawaii_map.qgs file.

./ Choose a QGIS project file to open @
@uvl <« Curriculum » Lab2 » Data » - |J-,| Search Data j ol |
Organize « Mew folder B== ~ [l E:@l

- -
j Documents 0 Name Date modified Type
@' Music . _ I )
. Hawaii 3/24/2015 3:31 PM File folder
k= Pictures
g vid % Hawaii_map.qgs 3/24/2015 3:47 PM QGIS Proj
ideos

#d Homegroup

m

1M Computer

L‘AE. Operating Systen

—a Data (D)
. % BD-RE Drive (E) [
a BackUp ()] [ e m 3
File name: Hawaii_map.qgs - |QGISfi|es (*.qgs *.QGS) v|
[ Open ] | Cancel |

4) A map of Hawaii will open.
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5) The QGIS Desktop interface is divided into four main areas: menu bar, toolbars,
panels, and the map display. The following screenshot shows QGIS Desktop with all
four interface types displayed.

( £ QGIS 2.8.1-Wien - Hawaii_map =]
—————
Project Edit View Layer Settings Phgns Vector Raster Database Processing Help Menu bar \
B R : ORHPLORE e & K-y BB =~ i~ @ %

Va
w Mai ds
= % [] County Boundaries 1 Hanalol

/ % || native_hawaiian_homelands ;
» & =
e

R Layers

Q Panel

@)

9;.‘
N

| coordinate: 437198,2529726 Scale | 1:2,317,688 v Rotation: 0.0 S % Render @EPSGi2ec04(0F) @

6) The Map Display takes up most of the screen space.
7) The map shown in the Map Display is composed of layers of spatial information. The
following individual map layers are displayed in the Layers Panel:

a) HA cities

b) Hospitals

c) Main Roads

d) HA rivers

e) County boundaries

f) native_hawaiian_homelands

8) The Menu bar and Toolbars provide access to additional QGIS functionality.
9) The QGIS project file stores the following types of information:

Which data layers are in the map

Where the data layers are stored on your computer
How those layers are styled

The extent of the map

Using Navigation Controls
Now you will learn how to pan and zoom around the map with the Map Navigation toolbar.
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1) One of the main toolbars is the Map Navigation toolbar shown below.

K OBPLARPLOR AR

2) From left to right, the tools are:

e Touch Zoom and Pan—This can be used with a touchscreen.
Pan Map—Click and hold the left mouse button to slide the map while
maintaining the same scale.

Pan Map to Selection—Pan to a selected feature.

Zoom In—Zoom in by dragging the mouse or clicking.

Zoom Out—Zoom out by dragging the mouse or clicking.
Zoom to Native Pixel Resolution

Zoom to Full Extents—Zoom to the full extent of all layers.
Zoom to Selection—Zoom to the extent of the selected features.
Zoom to Layer—Zoom to the extent of the active layer.

Zoom Last—Zoom to the previous extent.

Zoom Next—2Zoom to the next extent.

Refresh—Redraw the map.

3) Clickon the 35 button, and with your left mouse button drag a box around the island
of Oahu. (Hold the mouse button down until you create the rectangle around Oahu and
then let go.)
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4) The map will zoom into Oahu.

County Boundaries
native_hawaiian_homelands

SPRDHDINSANRS

Ll

Coordinate:

586866, 2406537

Scale | 1:297356 |+ Rotation:

0.0

/£ QGIS 2.8.1-Wien - Hawaii_map [E=REn
Project Edit View Layer Settings Plugins Vector Raster Database Processing Help
™ SHERBREE &[G » == L
0 4 « < e N-p e BEEm- - H &7
v
@ TEGE
X O HA_dties
e Hospitals
¥ — Main Road:

< % Render

@ ersaond(oF) @

5) You can use the @ tool to slide the map while staying at the same scale. This is a good
way to center the map. Make sure Oahu is centered in your Map Display.

6)

Now you will set a bookmark for this location. Bookmarks let you store geospatial map

extents. Click the View menu and choose New Bookmark. The Geospatial Bookmarks
window will open. Name your bookmark Oahu and click Close.

s

/7 Geospatial Bookmarks [ 2 ﬂh,l
MName | Project I xMin | yMin | *Max I
Oahu Hawaii_map.ggs See212 2.34167e+06 847206

Add Delete Share T Close Help

5 i

i -

7) Now you will always be able to get back to this location by clicking View | Show
Bookmarks, selecting the Bookmark and clicking Zoom to. This is useful if there is a
particular part of the map you want to be able to get to quickly or for storing the final

map extent for a map.
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8) Click the es button until you are back at the original map extent. This button was

activated as soon as you zoomed into Oahu. Along with the <"*“ button you can go
forward and backward amongst the map extents you’ve viewed.

9) Back at the original extent, click the View menu | Show Bookmarks. Select the Oahu
bookmark by clicking on it and then click on Zoom to. Close the Geospatial
Bookmarks window when finished.

10) Another useful zoom tool is the 5] button. This will zoom you out to the full extent of
all the data layers in your map. Click it now and you will zoom out to the original extent.

Layer Management
In this next section you will learn how to work with the layers in the Layers Panel.

1) Use your Oahu bookmark to zoom to Oahu.

2) Double click on the County Boundaries layer to open the Layer Properties window.
(You can also right click on the County Boundaries layer and choose Properties from
the context menu.)

3) Click on the General tab.

¥ Layer Properties - County Boundaries | General [ 2|
;\ General W Layer info z
Layer name | County Boundaries displayed a5 | County Boundaries
Style
V Layer source | D:/CPSC/Curriculum/Lab2/Data/Hawaiifcounty 10.shp
€ Labels Data source encoding | System -
BN Fields
w Coordinate reference system
Q‘/ Rendering =
Selected CRS (EPSG: 26904, NADS3 / UTM zone 4M) -
, Displa
LY Create spatial index | | Update extents
C@ Actions
* v Scale dependent visibility
Joins
Minimum R —— [ | Maximum EPp— |
|ﬂ 3 (exdusive) «* [1.1'_"_“'_"_"_'.‘_"_"_' ‘ ] (indlusive) &* [ 2,147,483,648: 1 | ]
iagrams
fi Metadata W Feature subset
Style ~ Cancel Apply Help

4) Here you can see that the Layer source is Lab2/Data/Hawaii/county10.shp but the
Layer name is County Boundaries.

5) Countyl10.shp is the source file for this layer. It is a file format known as a shapefile.

6) When a layer is added to QGIS Desktop, it will be given the name of the shapefile by
default.

7) Here someone has changed the Layer name to County Boundaries. This is preferable
because the Layer name is what will appear on a map legend. Layer names should be
changed to something understandable by the intended map reader.

8) Close the Layer Properties window.

9) Open the Layer Properties window for the native_hawaiian_homelands layer.
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10) Change the Layer name to Native Hawaiian Homelands and close the Layer
Properties window. Notice that the Layer Name has changed in the Layers Panel.
11) Change the following names in the same fashion:

a) HA rivers to Rivers
b) HA cities to Cities

12) Notice that the Native Hawaiian Homelands have a peachy/orange colored patch next to
the Layer name in the Layers panel. This patch indicates how the data are styled on the
map. However, no orange patches are visible on the map.

The data layers in the Layers panel are drawn in the order they appear in. So the layer
that is on the top of the list in the Layers panel will be drawn on top of the other layers
in the Map view.

13) Click on the Native Hawaiian Homelands layer and drag it above the County
Boundaries. The Native Hawaiian Homelands data should now be visible.

Layess
1 = ¥ @ @ [

® O Gties
< Hospitals
% — Main Roads
X — Rivers
x Native Hawaiian Homelands
% [_| County Boundaries

14) Notice that layers have a checkbox to their left. The Hospitals layer is unchecked. This
means it is turned off and not visible. Click the checkbox to turn this layer on. You will
now see the Hospital locations on the map. Layers can be toggled on and off in this way.
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/ QGIS 2.8.1-Wien - Hawaii_map o o 5D

Froject Edit View layer Settngs Plugns Vector Raster Datsbase Web Processing Help

0 q A

......

BrriPRLRAR e H-ueBEs-C 5 0 BW

i County Boundaries

SYR08MVNANS

Ll

[ coordinate 622325,2408765 Scsle | 1:324282 | v Rotation: 0.0 2 % Render @EPscisc0s(0TR) @

=
15) Click the button to save your QGIS map document. The next time you open this, it

will look exactly as it does now.
B

16) If you are moving on to Task 3, click the | button to start a new QGIS Project.
17) The File toolbar contains tools for managing QGIS projects.

] B

18) From left to right the buttons are:

New—Open new project.

Open—Open existing QGIS project file.

Save—Save QGIS project.

Save as...

New Print Composer—Open new Print Composer.
Composer Manager—Open Print Composer Manager.

Task3. A Tour of QGIS—Part 2
Watch a Task 3 Video Walkthrough on YouTube.
Now that you have begun to familiarize yourself with QGIS Desktop, and the data for Hawaii,

you will learn how to build a map from scratch in QGIS Desktop. You will rebuild the Hawaii
map.
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Adding Data to an Empty QGIS Project
1) Either open a new QGIS Desktop project as you did in Step 1 of Task 2, or if you are
B

moving on from Task 2 click the | button to start a new QGIS Project. A blank QGIS
Desktop window will open.

# QGIS 2.8.1-Wien = EEI
Project Edit View Layer Settings Plugins Vector Raster Database Processing Help

™ SN S NRE 1 & P O @ ) @ ] [l e B 2 — o a8 a

L ﬁ@";"ﬂ"‘)-"/‘ﬂ#'*}d/ ~ LTl & BHE = > B>

= g A
Layers

iVl G = ¥E @A

[+

"

'U

#a

&

%

Coordinate: 1.237,0.777 Seale | 1;1,223,895 v Rotation: 0.0 2| (% Render  @hEPsciezs @

QGIS has Add Data buttons for each major geospatial data model (vector and raster).

2) Click the V; button. It is located on the toolbar along the left hand side of the Layers
panel.

3) Alternatively, you can click Layer | Add Layer | Add Vector Layer.

4) This opens the Add vector layer window. Let’s add one of the ESRI shapefiles, which
is a file-based dataset.

5) Keep the Source type “File” which is the default. Then click the Browse button.

7 Add vector layer 7] --
Source type
E Directory Datahacs Protocsd
Encodng  System -
Source
Caipeet
Open Cancel Help
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6) The Open an OGR Supported Vector Layer window opens. (NOTE: OGR is a

FOSS4G project with the sole purpose to read and write geospatial vector data files.)
The window defaults to all files. Take a moment to see the available options. QGIS can
open many different vector file formats! Click the All files dropdown box and change to

ESRI Shapefiles (shown in figure below).
All files ()

GDAL/OGR VSIFileHandler (*.zip *.gz *.tar *tar.gz ".tgz *

Arc/Info ASCI Coverage (*.e00 *.E0D)

| Atlas BMA (*.bna *.BMA)

AutoCAD DXF (*.dxf *.DXF)

Comma Separated Value (*.csv *.C5V)

ESRI Persanal GeoDatabase (*.mdb *.MDE)
j ESRI Shapefiles (*.shp *.5HP)

GPS eXchange Format [GPX] (".gpx *.GPX)

Generic Mapping Tools [GMT] (*.gmt *.GMT)

Geel50M (*.gecjson *.GEQJSOM)

GeoPackage (*.gpkg *.GPKG)

GeoRS5 (*xml *XML)

Geocconcept (".guxt "kt *.GXT *.TXT)

Gecgraphy Markup Language [GML] (*.gml *.GML)
INTERLIS 1 (*.itf =l *.ili *.ITF *.XML = ILI}

INTERLIS 2 (*.itf *.xml *.ili *.ITF *.XML = ILI}

Keyhole Markup Language [KML] (*.kkml *KML)
Mapinfo File (*.mif *.tab *.MIF *.TAE)

Microstation DGN (*.dgn *.DGN)

5-57 Base file (*.000 *.000)

SQLite/Spatialite (*.sqlite *.db *.SQLITE *.DB)

Spatial Data Transfer Standard [SDTS] (*catd.ddf *"CATD
Storage and eXchange Format (*.sxf *.5%F)

Systeratic Organization of Spatial Information [SOSI] (*
“VRT - Virtual Datasource (*wrt *VRT)
X-Plane/Flightgear (apt.dat nav.dat fix.dat awy.dat APT.

7) Select county10.shp and click Open.

. Open an OGR Supported Vector Layer EJ @
\./U [10« Lab2 » Data » Hawaii » [ 3 ][ searcn r
Organize = New folder =~ O '@'
r Favorites MName Date modified Type
Bl Desktop . CensusTables2010 3/24/201512:2T PM  File folded
&4 Downloads 2 | Extra 3/26/2015 9:37 AM  File folder
1] Recent Places | countylO.shp 2/9/2012 4:07 PM SHP File
& OneDrive B || HA_cities.shp 3/24/20153:31PM SHP File
£# Dropbox || HA_hospitals.shp 8/14/2006 218 PM  SHP File
% | iCloud Photos | HA rivers.shp 3/24/20151:20 PM SHP File
& iCloud Drive || native_hawaiian_homelands.shp 10/28/200511:10 ... SHP File
& Google Drive || SDOT_StateRoutes.shp 8/3/2011 1:43 PM SHP File

= Libraries
= Nocuments b 9| L b
File name: countyl0.shp + [ ESRIShapefiles ".shp *5HP)  ~|
[ Open ] ’ Cancel ]

8) Now back at the Add vector layer window, click Open to add the data to QGIS

Desktop (see figure below).
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4 Add vector layer l_JE‘E' l_l_]@ e S
Source type
® File Directory Database Protocol

Encoding | System

Source

Dataset  D:\CPSC\CurriculumLab2'DataHawaii\county 10.shp

Cpen Cancel Help

9) You will now see countyl0 in the Layers panel and the map features displayed in the
Map canvas. Vector GIS layers will come in with random colors. You will learn how to

change layer styling after all the layers have been added.

(m] =l |

/7 QEIS 2.8.1-Wien

Project Edt View Layer Setngs Plugns Vector Raster Database Processing Help
™ = = A, i & P =@ G HON O [ ]
) %@‘o"a"’f—'z BPOALES &

>

Leyers
@G = @@ L
% [] county10

N EHHIVNNANS

4

Coordinate: 687201,2511538 Scale | 1:2,617315 v Rotation: 0,0 2 % Render ) EPsC604 @

Now you will learn another method of adding data to QGIS Desktop. You will use the
QGIS Desktop Browser panel.

10) Click View | Panels and make sure Browser is checked. The Browser panel will now
be displayed.
Note: Panels can be docked and undocked from the QGIS Desktop window. To undock

a panel, click and drag the panel’s top title bar (outlined in figure below) and drag it
away from the sides. When you release your mouse button, the panel will be floating

freely.

l Layers | (GES)
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To dock a floating panel, click and drag the title bar, and drag the panel to the left or
right side of QGIS Desktop until a rectangle appears underneath the panel. Release the
mouse button to dock the panel (docking action shown in figure below).

abg] )

g 4“3

JOET

Layers . n

o T @ &

BOVANSNS E

11) Drag the title bar of the Browser panel and drop it right on the Layers panel (without
the rectangle appearing). It will then become a tab on the Layers panel. With this
arrangement, it is always accessible without taking up additional screen space.

[ qeis 281-wien [ESESSEER=)

Project Edit View Llayer Settings Plugns Vector Raster Datsbase Processng Help

0 AN B PL,HPLRARAR Q6-N-LeBE=-0 5 » B>

= 0
Fa

He/
2/
Kif

i
» ;S/SQL S Q\O

HEEEEHEEE8EEEE

SRS MYNANS

4
@O
i

Browser | Layers

Coordinate: 621414, 2509461 Scle | 1:2,617,316 |+ Rotation: |0.0 2 [ Render (DEPSG:26304 @

12) Note that there is a Favourites item. You can identify folders or locations as being
Favourites in order for them to appear here.

Data is often stored deep inside a series of folders. It is often tedious and time
consuming to navigate deep inside the folders to gain access to the data. Favourites
provide a way to create a shortcut directly to any folder so that you have one-click
access to any folder. Let’s create a favorite to our lab folder for practice.
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13) Navigate to the lab data folder in the Browser panel. Right click on the Data folder and
choose Add as a Favourite (see figure below). Note: Currently this functionality is
reserved only for the Browser panel in QGIS Desktop. However, once it is set it will
show up as a Favourite in QGIS Browser as well.

Browrser
e B 7 @

Properties
Fast scan this dir,

— [—

(4]
¥ «

Browser Layers

14) Now expand Favourites near the top of the file tree in the Browser panel by clicking
the plus sign to the left. You will see the Lab 2 data folder listed. Setting the folder as a
Favourite allows you to quickly navigate to your working folder.

Browser
Y = G F @
= | Home B
'D = Favourites
E- | DfoPsciCurriculum/Lab2/Data
' E- 1 Hawaii
< . CensusTables2010
ﬁ | Extra
e F county 10, pdf
g = county10.shp
[ HA_cities.shp
[~ HA_hospitals.shp
q: =) HA_rivers.shp
naﬁve_ha'.r-.'aiian_hcumelanc_
e [~ SDOT_StateRoutes.shp

15) You will see 6 shapefiles in the lab data folder:
e county10.shp

HA _cities.shp

HA _hospitals.shp

HA _rivers.shp

native_hawaiian_homelands.shp

SDOT _StateRoutes.shp

16) You can select them all by holding down the Ctrl key on your keyboard while left
clicking on each shapefile. Select the five shapefiles you haven’t added (HA_cities.shp,
HA _hospitals.shp, HA_rivers.shp, native_hawaiian_homelands.shp, and
SDOT _StateRoutes.shp).

11/23/2015 Page 14 of 28



Community Health Maps Lab Series: Lab 2—Bringing Field Data Into QGIS

17) Drag the five selected shapefiles onto the map canvas from the Browser panel. This is
another way of adding geospatial data to QGIS Desktop.

18) Click the Layers tab to display the Layers panel. QGIS Desktop should now look like
figure below. The random colors that QGIS assigns to the layers may be different from
the figure below but that is fine.

[ ois 281-Wien [ES e )

Project Edit View Layer Settings Plugins Vector Raster Database Processing Help
=5 B8 D & D O D0 G ~ ¢ G0 [ =l P e I
DEERLR HUPLrprRPLRAR e -H-heB8a-0 3 » B
o

% @ > A

Layers
@ =T @E L

% — SDOT StateRoutes
e_hawai

<

SNEHSSVNARS

] coordiate 687894,2512577 Scale |1:2,617,316 v Rotation: 0,0 2 % Render {DEPSG:26304 @

Reordering and Renaming the Layers

Now that the data have been added, you will reorder and rename the layers as you learned in
Task 2.

1) Now rename the layers as you did in the Layer Management section of Task 2.

Layers
Q,hfﬂﬂﬂ",?-ﬂ—llg
ﬂ

'D % | | Native Hawaiian Homelands
x Rivers
' X @ Hospitals
= X O Cities

lﬁé x |:| County Boundaries
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2) Now reorder the layers as you did in Step 13 of Task 2 | Layer Management.

Layers
W o = ¥ @ @ L
4}
X O (Cities
'EJ ® @ Hospitals
® — Main Roads
' x Rivers
= x {Native Hawaiian Homelands
ﬁé x County Boundaries
Styling the Data Layers

Now you will learn how to style these layers.

1) Double-click on the Main Roads layer to open the Layer Properties window.

2) Click on the Style tab.
3) Inthe Symbol layers box, click on Simple line.

€ 10ins
IR Diagrams

@ vewadota

&|(=]a/[a](=]

W Layer rendering

Save

Layer transparency ¥;

# Layer Properties - Main Roads | Style [
& Single Symbol |+

Symbol layer type Simple line -
a3 Lobes Cor [ Juk=

Pen width 0.260000 2 & vilmeter ~
BE Filds =
o renden Offset 0000000 2 = vilimeter ~
4§ Rendering B — vine
o Penstyle Sold Line - &

Display

@ Join style RyBevel ME=S
A8 actons

Cap style B Square - &

Use custom dash pattern (= Milimeter |~

Layer blending mode Normal

Style T

~ | Feature blending mode Normal -

o]

Cancel

Apply Help

4) Find the Symbol layer type box on the top right corner of the Layer Properties window.
This allows you to change both the color and width for this line layer. Click on the
colored box to the right of Color to open the Color picker window.

This window has many options for choosing a color. You can use the tabs across the top

to open a color ramp, color wheel, color swatches,

or a color picker. You can also use

the HSV and RGB sliders on the right side to define a specific color.
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5) Click the Color swatches tab.

! Select line color [ ==
SRECN 1 P « I -
Sttt L) Os I

;
o I
- 0
< I ¢
O - I

6) Choose black from Standard Colors and click OK.

7) Back at the Layer Properties window click OK again and see the new style applied to
the roads layer.

8) Using the same technique, change the rivers layer to blue.

9) Double click on the County Boundaries layer to open the Layer Properties | Style tab.

10) In the Symbol layers box click on Simple fill.

11) This is a polygon layer, so you have the option to change both the Fill and Border
colors and their respective styles.

12) Click the fill color patch to open the color picker window.

13) Here you will use the Red, Blue, Green (RGB) color slider to define the color. Set the
RGB values to R: 215, G: 194, B: 158.

/1 Select fill color [DEIJ &Iﬂ
EEC) 7 | ou IR 7 |2
Standard colars - E] Os b - 5% =

_ - =
- - =
o T (s
O X FEmE
@ Opacity ¥ [100% |=
paci b v
[ ]
3}; (=) HTML notation | #d7c29e
Reset Cancel
4
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14) Click OK and then OK on the Layer Properties window to set the style. Counties
should now be a beige color.

15) Using the same technique change the fill for Native Hawaiian Homelands to the RGB
color: R: 255, G: 167, B: 127.

16) Change the Border color for Native Hawaiian Homelands to red from the Color
swatches tab.

17) Now you will style the two point layers: Cities and Hospitals.

18) Open the Layer Properties | Style tab for Cities.

19) Click on Simple marker.

20) From the available simple markers at the bottom of the Symbol layer type choose the
square.

21) Change the Fill to white and the Size to 2, and click OK to accept these changes and
close the Layer Properties window.

& Lawyer Propavnas - Citee | Shyis

B

Srige am
Ot T | OG0000 = Buan00n S AT ey

Anchor poins | FECenaer * Sy Vo

[ w Pyt thendng skt [

22) Open the Layer Properties | Style tab for Hospitals.
23) Click on Simple marker.
24) Click the dropdown menu for Symbol layer type. For point data there are several
different sets of marker symbols. Choose SVG Marker.
Ellipse marker

Font marker
Simple marker

Vector Field marker
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25) A large list of SVG groups organized by folders will appear in the symbol window.
Click on the emergency folder.

SVG Groups SVG Image

El- 1) App Symbals @ + v
. accommodation
. amenity
| arrows
. backgrounds
. components
) Crosses
| emergency
. entertainment
. food
. gpsicons
. health
. landmark
, money
. religion
. services
. shopping
. sport
. symbal
. tourist
. transport
. wind_roses

J User Symbols

26) Select the cross symbol.

27) You can change the colors and sizes of these SVG symbols. Change the Fill color to a
dark blue. Leave the Size at 7.

28) Zoom in to Oahu. Your map should now resemble the figure below.

7 s 2miwen ) S
Project Edit View Layer Settngs Plugins Vector Raster Database FProcessng Help
== 1 &M@ o 0 O ~ . =R — .
O N ‘\‘1@‘3")*" ARPLOLAEI & N-BpeBE= t » |-
o =y
' g /x 0 =< A
Leyes
W [ul A G- B
(+]
X O Cities
'ﬂ % o Hospitals
X — Main Roads
'D X — Rivers
® [ Hative Hawaiian Homelands
f % || County Boundaries
3]
%
Ve
Browser Lay:
Cnnrdmane‘ 591452,2404758 Scale |1:342,708 |+ /| Rotation: 0.0 S ®Render EPsGiens @
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Adding Labels
Finally, you will label the Cities. You will use one of the attribute columns to label the layers.

1)

2)
3)
4)
5)

6)

7)

11/23/2015

Right click on Cities and choose Open Attribute table from the context menu.

# Attribute table - Cities = Features total: 26, filtered: 26, selected: 0 | E==Y =N
E LE B ® D s B :
OBJECTID FEATURE NAME ST_ABBREV FIPS PLACE_FIPS POP_2000 POP2007 | STATUS ‘

3 20261 no data Waipio HI 15003 79860 -99999 11682 | MLLL

1_D 20342 |no data Waipahu HI 15003 79700 -99999 34182 | MLLL

E 20421 | no data Waimalu HI 15003 77750 -29999 29312 | MAL

? 22949 |no data Wailuku HI 15009 77450 -99999 14058 | County Seat

4_ 19923 no data Waianae HI 15003 74450 -29999 10585 | MLAL

5_ 20030 | no data Wahiawa HI 15003 72650 -99999 15732 | MULL

T 20414 | no data Pear| City HI 15003 52600 -29999 31202 | MLLL

6_ 20133 | no data Nanakuli HI 15003 53900 -99999 10831 | AMLLL

7_ 20149 |no data Mililani Town HI 15003 51050 -99999 284984 | MLLL

g_ 20264 no data Makakilo City HI 15003 47750 -39999 15831 | ML

Z_ 17190 |no data Lihue HI 15007 45200 -99999 8068 | County Seat

E 22673 no data Lanai City HI 15009 43700 -39999 3717 (ALLL

E 22837 no data Lahaina HI 15009 42950 -99999 10744 | MULL

? 22008 | no data Kualapuu HI 15009 33500 -39999 2248 | ALLL

E 23213 | no data Kihei HI 15009 36500 -99999 20304 | MLLL

F 22131 |no data Kaunakakai HI 15009 31100 -99999 3089 | ALLL

F 20635 | no data Kaneche HI 15003 28250 -99999 34803 | MLLL

? 20786 |no data Kailua HI 15003 23150 -99999 36128 | MLLL

? 25379 | no data Kailua HI 15001 23000 -29999 12333 | ML

E 23055 |no data Kahului HI 15009 22700 -99999 22114 | MAL

? 20798 | 250,000 - 433,933 | Honolulu HI 15003 16999 371657 371657 | State Capital

? 26128 |no data Hilo HI 15001 14650 -99999 45567 | County Seat

1_ 17037 | no data Hanapepe HI 15007 11300 -29999 2571 | ALLL

0_ 16567 | no data Hanalei HI 15007 11500 -99999 512 (ML

3_ 19697 | no data Haleiwa HI 15003 10750 -99999 2182 | MLLL

F 20574 no data Ewa Beach HI 15003 07450 -99999 14582 | MLLL

5

Each table row represents data for one of the city points. You can see that there are

26 cities in the layer.

Each column contains things you know about each city point. Notice that there is a
column called Name containing city names. You will use this to label the Cities. Close
the table by clicking the X in the upper right hand corner.

Open the Layer Properties | Labels tab for the Cities layer.

Click the Label this layer with checkbox and from the associated dropdown menu
choose NAME as the attribute to use.

Along the left side are several labeling tabs that allow you to specify the appearance and
behavior of the labels: Text, Formatting, Buffer, Background, Shadow, Placement,
and Rendering. Click on the Buffer item.

Click the checkbox next to Draw text buffer. This will place a halo around the label,
making it easier to read against a busy background. Keep the default setting of Size = 1
and Color = white. Click OK on the Layer Properties window.
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f Layer Properties - Cities | Labels

% Label this layer with | MAME v

w Text/Buffer sample

Loeem Ipsum

(@) & ez
&
Lab\s E
3
[__H

. Display Lorem Ipsum =0
@ Actions abc Text Text buffer

2% Formatting

®/ Draw text buffer g

€139 Buffer

. Background Size 1.0000 = @

./ Shadow

¢:¢ Placement e hd @

| Color buffer's fill

Transparency C 0% : g
Pen join style | gRy Bewel - @
Blendmode  Normal - @

Style T Cancel Apply Help

oy
Haleiwa
— . V\/\'QC;_

w“'
..-\1/.—-—-""‘-—-

hi awa "

] ¥
o \ 1
T Mililani Town
| JWaianas
\De
‘ r Kaneohe
% Nanakuli
5 L]
Makakilo City
o

11/23/2015 Page 21 of 28



Community Health Maps Lab Series: Lab 2—Bringing Field Data Into QGIS

Task4.  Add Field Data
Watch a Task 4 Video Walkthrough on YouTube.
Now that you are familiar with the basics of QGIS Desktop, you will add some data collected

with iForm to QGIS. This data represents locations of Skilled Nursing staff collected by some
community mappers in Hawalii.

ODK Collect provides the data as a CSV file and iForm as an Excel spreadsheet. In this task, you
will be working with an Excel spreadsheet collected with iForm.

Converting a Spreadsheet to a Comma Delimited Text File

1) The Excel spreadsheet data provided by iForm first needs to be converted to a CSV file.

2) QGIS provides several tools for adding different types of data to your map.

3) The Add Vector Layer button can be used to add shapefiles as you saw in Task 3. It
can also be used to add an Excel spreadsheet. Click the Add Vector Layer button.

Wrezrace@w V-

4) Click Browse on the Add Vector Layer window to open the Open an OGR
Supported Vector Layer window. Set the filter in the lower right corner to All files.
Navigate to the course data folder and select SkilledNursing.xls.

. Open an OGR Supported Vector Layer [ EE_J @
@-\:jv| . % Lab2 » Data » Hawaii » - | +y ‘ | Search Hawait o
Organize « Mew folder ==« i i@l

3 Documents “ Name : Date modified Type =
o) Music 1] native_hawsiian_homelands.dbf 10/28/200511:10 ...  DBFFi
] Pictures | native_hawaiian_homelands.prj 3/24/201512:36 PM PR Fil
B videos | native_hawaiian_homelands.shp 10/28/200511:10 ...  SHP Fi
|| native_hawaiian_homelands.shx 10/28/200511:10 ...  SHXFi
+ Homegroup 8 SDOT_StateRoutes.dbf 7/20/2011 4:44 PM  DEFFi
= || SDOT_StateRoutes,prj 8/3/20111:43PM  PRIFil
:I'-_ Computer || SDOT_StateRoutes.shp 8/3/20111:43 PM SHP Fi
= Operating Systen [ ] SDOT_StateRoutes.shp.xml 8/3/20111:43PM XML D|=
a Data (D) | ] SDOT_StateRoutes.shx 8/3/2011143PM  SHXFi
“% BD-RE Drive (&) | B SkilledNursing.xls 3/26/20151219PM  Micros
s BackUp ()} -4 I b
File name: * SkilledNursing.xls > [Alfiles ¢) ¢ -
[ Open ] ’ Cancel ]

5) Click Open to add the data to QGIS Desktop. The spreadsheet will be added to the
Layers panel with a table icon next to it.

Layers
(0 . T @ @ 2

skilledhursing

X O Cities

x + Hospitals

¥ — Main Roads

® — Rivers

® Mative Hawaiian Homelands
x County Boundaries
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6)

7)

8)

To convert this to a CSV file, right click on it and choose Save as from the context
menu.
In the Save vector layer as dialog:

a) Choose Comma Separated Values (CSV) as the Format

b) Click Browse, and navigate to your project folder and name the new copy.
c) Click OK.

d) The CSV version of the data table will be added to QGIS.

/1 Save vector layer as... {mo| m

Format | Comma Separated Value [CSV]

"’I(

Save as | D fCPSC/Curriculum/Lab2/DataMHawai SkiledMursing. csv Browse
CRS Selected CRS (EPSG:4325, WGS 84) - | @
Encoding System -

[[] save only selected features
Skip attribute creation
R Add saved file to map

Symbology export Mo symbology

[ |4

Scale 1:50000

» Extent {current: layer)

W Layer Options

CREATE_CSVT | NO hd
GEOMETRY | AS_XY hd
LINEFORMAT | <Default -

| SEPARATOR | COMMA hd
WRITE_BOM | NO hd

P Custom Options

l oK Cancel Help

You can preview the CSV file to familiarize yourself with the data structure. To open it
within QGIS, right click on the SkilledNursing layer, and choose Open Attribute Table
from the context menu. Identify the columns with the latitude and longitude. The
structure of the table is shown below.

/, Attribute table - SkilledNursing :: Features total: 53, filtered: 53, selected: 0 | & Table Information I [E==N =R
y = [ o e =
« LR R “ © =] & Table Tools | :
|  Fedz | Fedis Field14 Fiedts |  Fieldts | Fed7 |  Fedis Fiedts | Fieldo | [4]
0 |Feld12 Field13 Field16 Field17 Field13 Field20 Field21 Field22 Field23 F
1 [MODIFIED_DEVIA.A SERVER_MODIFI... |facility_location lat |lon Address Name Zipcode Type_CertB =
2| 115ebf20863eb2... | 20150128 09:1.. L |21.398023 |-157.798139 | 450545 KAM HWY. | ALOHA NURSING... | 96744 SNF/NF 1
3 | 115ebf20863eb2... | 201501-28 09:1... | Lai 214196 -157.794975 350181 WAIKAL... | ANNPEARLNUR .. 96744 SNF/NF 1
oS o e e ke s s o [N e o 1
5 [115ebf20863eb2... 2015-01-28 09:1... Latitu ... | 21.345104 - - 30 KAM IV RD. VAVALONCAREC..A 96819 SNF/NF 1
6 |115ebf20863eb2... | 20150128 09:1... L - [21.381387 -157.757238 |640 Ulukahiki St. | CASTLE MEDICA... | 96734 |svEme 1
7 | 1156bf20863¢b2... | 2015-01-28 09:0.. Latitud 580...| 21.322998 |-157.855022 1900 Bachelot St. | CONVALESCENT ... 96817 |snEnE 1
8 _|115ebf20863eb2... | 20150128 09:0... |Lat .| 21.686608 |-158.023973 | $80130 KAM HWY. | CRAWFORD'S C... |96712 [N 5
9 _|115ebf20863eb2... | 2015-01-28 09:0... |Labitude:21.3980... | 21.324304 -157.84328 2670 PACIFICH... \HALEHO ALOHA 96813 =
10 | 115ebf20863eb2... | 2015-01-28 09:0... |Latitude:21.3980... |21.285348 -157.720682 |6163 Summer St. | HALE MALAMALA... | 96821 SNFINF — 14~
e [ | LI D
| i sowatreores | [~ & Table Menu | | Table View > | ([=[E]
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Mapping Field Data With QGIS
1) You will now use the Add Delimited Text Layer option to map these data.

A LY D

2) Populate the Create a Layer from a Delimited Text File dialog as below.

a) For File Name browse to your CSV file.

b) Provide an output Layer name.

c) Choose CSV as the delimiter.

d) The window below will provide a preview of the parsed file. By default QGIS
isn’t reading the file correctly.

e) Check First record has field names and set the Number of header lines to
discard at 2 so that the field names display correctly.

f) Choose the X and Y fields. Hint: X is longitude and Y is latitude.

g) Click OK.
/¢ Create a Layer from a Delimited Text File l @ J l P
File Name | D:/CPSC/Curriculum/Lab2/Data/Hawaii/SkilledMursing. csv Browse...
Layer name | SkiledMursing Encoding | UTF-8 -
File format ® 5V (comma separated values) Custom delimiters Regular expression delimiter

Record options Number of header lines to discard || % % First record has field names

Field options Trim fields Discard empty fields Decimal separator is comma
Geometry definition @ Point coordinates Well known text (WKT) Mo geometry (attribute only table)
X field | lon * Yfield lat - DMS coordinates
Layer settings R Use spatial index Use subset index Watch file
ID | PARENT RECORD_ID | PARENT PAGE_ID | PARENT ELEMENT ID | CREATED_DATE CREATED B *
1|0 |0 1] 1] 2015-01-28 09:15:00 | kurt@birdseyeview
2_ 1 1] 1] 1] 2015-01-28 09:14:00 | kurt@birdseyeview
3_ 2 |0 1] 1] 2015-01-28 09:13:00 | kurt@birdseyeview
4_ 3 |0 1] 1] 2015-01-28 09:11:00 | kurt@birdseyeview
5_ 4 |0 1] 1] 2015-01-28 09:10:00 | kurt@birdseyeview
6_ 5 |0 1] 1] 2015-01-28 09:08:00 | kurt@birdseyeview
?_ 6 |0 1] 1] 2015-01-28 09:07:00 | kurt@birdseyeview
E 7 |0 1] 1] 2015-01-23 09:04:00 | kurt@birdseyevies
1 | n ~ AAAE e n Annn.n ...._u,-.._J__[ZlZ]

3

h) The Coordinate Reference System Selector will open asking you to identify the
coordinate system of the coordinates. In the Filter textbox, type EPSG:4326 to
find the WGS84 coordinate system of the data. Select this CRS. This is the
coordinate system used by the GPS system.
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# Coordinate Reference System Selector = @Iﬂ

Specify CRS for layer SkilledNursing

Filter | 4326 a
Recently used dinate refi systems
Coordinate Reference System Authority ID
WGS 84 EPSG:4326
(l
i
||
K1l |«Iv]
Coordinate reference systems of the world Hide deprecated CRSs
I Coordinate Reference System Authority ID

- &3 Geographic Coordinate Systems

EP5G:4326

Selected CRS: WG5S 34

+proj=longlat +datum=WG584 +no_defs

i) Click OK.

J) The data will show up as a temporary point layer with all the attributes.

k) To save it as a permanent shapefile, right click on the layer and choose Save As...
from the context menu.

g:' Zoom to Layer
Show in overview
o Remove
|, Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer

Open Attribute Table

Save As Layer Definition File...
Filter...

Show Feature Count
Properties

Rename

Copy Style
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1) Fill out the Save vector layer as... dialog.

i. Set the Format to ESRI Shapefile.
ii. Browse to the lab data folder and name the new shapefile
SkilledNursing.shp.

iii. Click OK.
£ Save vector layer as... L'EJ [_I_]@ e
Format | ESRI Shapefile -
Save as | D:JCPSC/CurriculumyLab2 /Data/Hawaii/SkiledMursing.shp
CRS Selected CRS (EPSG:4326, WGS 84) -
Encoding System -

[ save only selected features
Skip attribute creation
® Add saved file to map

Symbology export Mo symbology -

Scale [1:50000 K

» Extent (current: layer)

W Layer Options

P Custom Options

oK Cancel Help

—

3) The new layer is added to QGIS and you have successfully created a permanent mapped
layer of your fieldwork!

4) Turn off the original SkilledNursing layer so that only the new shapefile version is
enabled. Your map will now resemble the figure below.
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¢ QGIS 2.81-Wien - Hawail_mapTask3

Project Edit View Layer Settings Plugins Vectr Raster Database Frocessing Help

%ﬂlﬁi@@%ﬂ%@ﬁ@ﬂ@ﬂ&ﬁﬂ%@ﬂ%%ﬁE@WD%““

SO R08 AN

Ll

Coordrate: | 565338,2390024 | scle [1:392,708 |~ Rotation: [nn

El (% render @ EPsGi28%04 (OTF) @ 4)

5) Using what you have learned, style these points and label them with the NAME column.
6) The following screenshot shows them styled with a large red circle and labeled. The
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cities have been turned off and we have zoomed in to the Honolulu area.

/£ QGIS 2.8.1-Wien - Hawaii mapTask3

(] [a/@] =

Project Edit View layer Settings Plugins Vector Raster Database Processing Help

- B~

% @ skilednursing

i

i

;
a

xxxx [0
+
%

|
§

[

NUDAN HALE

:
wz
|

ALMIA 7 FrafiCrs MEDICAL CENTER
'KUAKINI GERIATRIC CARE
REHABILITATION HOSPITAL OF THE PACIFIC

Q HALE NANT REHABILITATION AND NURSING CENTER

DHDAMYNAN;

4

ARCADIA RETIREMENT RESIDENCE
ISLAND NURSING HOME

HALE OLA KINO.

?D.EEQ@M@%ﬂﬁ@ﬂ@ﬁ@@%%@@?%ﬁﬁgwﬂﬁ“

PALOLO CHINESE HOME

Coordnate:

630195, 2355875

| sl (172,05 |7 Rotaton: [0.0

}ﬂ ®Render @ EPSG:2ec04(OTF) @

Page 27 of 28



Community Health Maps Lab Series: Lab 2—Bringing Field Data Into QGIS

5. Conclusion

In this lab, you learned the basic layout and functionality of QGIS Desktop. You saw how to add
style and label layers of information. You also learned how to bring data collected from iForm
into QGIS and map the points.

6. Challenge Assignment

Now that you understand the basics of working with QGIS and importing field data, import the
data you collected in Lab 1.
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