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Section8.1. OGISJsers Guide

Prepared by
Kate ThomagsUniversity of Californjdavis,
Nistara Randhawa, University of California, Davis,
Woutrina Smith, University of California, Davis,
and the PREDI@ne HealtiConsortium

Objective:
1 TounderstandbasicGlSterminologyandtheory.
1 Tolearnthe geographiaiserinterfacefor QGIS.
1 Tolearnhowto import filesand makelayersin QGIS.
1 Toproduceandexporthighquality mapsfor presentationsand publications.

This document waade possible by the generous support of the American people through the United States
Agency for International Development (USAEB)erging Pandemic Threats PREPIGdram. Itwas drafted to
support activities conducted under PREDICT and is intendaa éoidience of qualified professionals trained in
standard, associated best practices. This guide is not intended for use by untrained individuals.

The content®f this documentre the responsibility of the authors and do not necessarily reflect the wBUSAID
or the United States GovernmehtSAID, PREDICT, and the authors of this guide bear no responsibility for the
actions of noAPREDICaffiliated individuals implementing the material herein.

For more information about the contents of this gliglease contagiredict@ucdavis.edu

Suggested Citation FornPREDICT One Health Consortium 20RREDICT Operating Procedu@SiS Users
Guide.
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Section8.1.1. Introduction to GIS

Geographic Information Systems (GIS) are the combination of computer hardware, software,
data, and personnelyhich makes it possible to describe and characterize the earth and other
geographies for the purpose of visualizing and analyzing spatially referenced information.
Broken down, the components of GIS are:

Geographica location at various levels of aggréga, e.g. a country, city, or a protected
national forest.

Information: information about the location, e.g. population, number of sick or healthy people,
species of animals sampled, etc.

Systems helps capture, store, manipulate, analyze, manage, aadgnt the above.

In short, GIS combines geographic data (latitude and longitude) andemgraphic

information about the location (attributes like population or land use) with the help of software
like ArcGIS, QGIS, GRASS, etc. This tutorial is desagngdduce you to QGIS, which is a free,
opensource software. You will gain an understanding of some basic processes that can be
executed using QGIS, like opening digital maps on your computer, creating new spatial
information to add to a map, and creag printed maps customized to your needs.

Before you get started, it will be helpful to acquaint yourself with some basic GIS concepts.
A common function of GIS Applications is to disphap layers which are spatial data

representing something in theeal world¢ @ roads layer for example will have data about the
street network. Map layers mainly consist of two types of spatial data to represent their

information: v ey Sher
1. Vector datarepresent information as points,e BTN = siomens
lines, and areas and are most appropriate f <: ‘-3\3 . -
when used to represent discontinuous datao - Moo > reats
e.g. houses, rivers, national parks, etc. r

parcels

2. Raster dataepresent space as a continuou:
field consisting of squares (called pixels) of ’
standard size, and are most appropriate
when used to represent continuous data
e.g. land cover, soil maps, etc.

elevation

= DO~

Figl. Different GIS information layers, stacked

together.Source: National Coastal Data B@epment
ot

Centre (NCDDC), National Oceanic and Atmospheric ; wal world

Administration (NOAA), USA meesss
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Every GIS dataset has@ordinate systemwhich isa reference system used to represent the
locations of geographic features, imagery, and observations such as GPS locations within a
common geographic frameworkut simpy, acoordinate system helps enable every location
on the earth to be specified by a set of coordinates of known location (latitude and longitude)

on a grid. Data is represented using either a geographic coordinate system or a projected
coordinate system:

1. AGeographic coordinate system (GGSgs a threedimensional spherical surface to
define locations on earth via latitude and longitude values.

Horizontal lines of latitude run parallel to the equator. Lines of latitude in the northern
hemisphere argositive ranging from 0 degrees at the equator to 90 degrees at the
North Pole. Lines of latitude in the southern hemisphere are negative ranging from 0
degrees at the equator teB0 degrees at the South Pole. Vertical lines of longitude are
parallel to tre prime meridian, ranging from O degrees (at the Prime Meridian) to a
positive 180 degrees in the eastern hemisphere and-Q8® degrees in the western
hemisphere.

North Pole
¢

-9
South Pole Prime Meridian

Fig 2. The geographic coordinate system.
(Sourcehttp://www.plux.co.uk/converting -radiansin-degreeslatitude-and-longitude/)

2. Aprojected coordinate systenms defined on a flat, twalimensional surface. Unlike a
geographic coordinate system, a projected coordinate system has constant lengths,
angles, andireas across the two dimensions. This enables accurate measurements of
distance, angles, and areas.

Since projected coordinate systems are based on a sphere that is projected onto a flat
plane, the coordinate system defines, with the help of coordinatesy the two-
dimensional, projected map in your GIS is related to real places on the earth.
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Projected coordinate systems are often referred to as projections, and the choice of
which coordinate system to use (there are many options, common ones beingrshdiv
Transverse Mercator (UTM), Lambert Conformal Conic, and Albers Equal Area) depends
on the regional extent of the area your work is in and on the analysis you want to
conduct. A discussion about the different types of projected coordinate systems is
beyond the scope of this basic introductory section; for more information, refer to the
glossary and helpful links sections of this tutoritls important to understand,

however, that a projected coordinate system is always based on a geographic

coordinae system that is based on a sphere or spheroid (which represents earth).

Projected coordinate
system

Geographic coordinate

‘ | system

Fig 3. Mapping spherical data to a flat surface.
(Adapted from:https://developer.apple.com> & 5AaLX F €Ay 3 al LlA€ 0

Uses of GIS:

GIS has been widely employed in government, business and commerce, transportation, health,
and natural resource sectors. It has been used for urban planning, resource allocation,
surveying, emeagency and disaster management, and tracking the occurrence and spread of
disease.

Apart from displaying geographic data, one of its most notable functions is the ability to
synthesize or combine geographic information to analyze and understand undeyatiegns
that may not be obviously apparent. This process of finding patterns and trends to inform
decisionmaking is called spatial analysis.
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Using GIS, we can:
1 Summarize data associated with geographic features.
1 Find locations that meet specified criteria.
1 Identify, quantify and visualize spatial patterns.
1

Combine geographic data for further analysis.

Section 8.1.20GIS Official Training Guides

Theofficialtrainingand userguidesfor QGIlSare verydetailedin all aspectof usingQGIS.
Listedbeloware linksto UserGuidesand TrainingManualsin different languageghat maybe
helpfulfor you if youwishto further your knowledgeabouteverythingQGIlShasto offer. Note:
theseguidesare for QGlS/ersion2.6; however will still be usefulin version2.8 asthe user
interfacehasnot changed.

BrazilianPortuguese UserGuide- http://docs.qgis.org/2.6/pdf/pt BR/QGIS2.6-UserGuidept BR.pdf

Trainingmanual- http://docs.qgis.org/2.6/pdf/pt BR/QGIS2.6-QGISTrainingManugit BR.pdf
English UserGuide- http://docs.qgis.org/2.6/pdf/en/QGIS-2.6-UserGuideen.pdf

TrainingManual- http://docs.qgis.org/2.6/pdflen/QG1S-2.6-QGISTrainingManuaén. pdf
French UserGuide- http://docs.qgis.org/2.6/pdf/fr/QGIS-2.6-UserGuidefr.pdf

Trainingmanual- http://docs.qgis.org/2.6/pdf/fr/QGIS -2.6-QGISTrainingManuét. pdf
Hindi: UserGuide- http://docs.qgis.org/2.6/pdf/hi/QGIS-2.6-UserGuidehi.pdf

Trainingmanual- http://docs.qgis.org/2.6/pdf/hi/QGIS-2.6-QGISTrainingManuéhi. pdf
Indonesian UserGuide- http:/docs.qgis.org/2.6/pdf/id/QGIS-2.6-UserGuideid. pdf

Trainingmanual- http://docs.qgis.org/2.6/pdf/id/QGIS-2.6-QGISTrainingManuatl. pdf
Spanish UserGuide- http://docs.qgis.org/2.6/pdf/es/QGIS-2.6-UserGuidees. pdf

Trainingmanual- http://docs.qgis.org/2.6/pdf/es/QGIS-2.6-QGISTrainingManues. pdf

Note: Whenyoudownloadandinstall QGIS6 different programswill be downloaded.Theyare:

QGIDesktop:Thisisthe programyouwill be usingfor this guide.Hereyoucancreate,
edit, visualizeanalyze and publishgeospatialinformation. QGIDesktopcanbe
downloadedon Windows,Mac, Linux,BSDand Androiddevices.

QGISBrowser:Thisprogramallowsyou to browseand previewyour data and metadata
(datathat describesand summarizedasicinformationaboutother data).

GrassGlISrThisisanotherfree and opensourceGlSsoftwareprogram.Wewill not be
usingthis; however,QGISloeshavethe ability throughthe tool boxto uselayersand
tools GRASBasto offer.

MSYSThis program allows the building of applications; we will not be using this
program in this guide.
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OSGeo4ShelThis is a package of opaource geospatial tools for Windows; we will not
be using this program.

Saga GISThis is another free and open source GIS software program; we will not be
using this software in this guide.

Section 8.1.3Download QGIS
1. Go tothe QGIS website to download the software.

a) http://www.qgis.org/en/site/
) / £ A OPowiléaGNo# o0 dzi 2y
i) Choose your platform (i.e. Windows or Mac)
(1) For Windows
(a) Choose theQGIS Standalone Installer Version
2.8.1(32 bit) ORQGIS Standalone Installer Version 2.8.1 (64 {@t)current
version) depending on your operating system.
(b) Save the .exe file to your computer.
(2) Double click on the .exe you just downloaded and follow the instructions given
for installing the eftware.
(3) For Mac
(a) Click on thekyngChaos QGIS download page
(b) Click onGDAL Complete 1.11 framework package
(i) Click on theGDAL 1.11 Complete [39.0 MiB] 2635t version (or current
version) to download the file. Open the file you just saved.
(i) Double click on th6&DAL Complete.pkije and follow the instructions to
install it on your computer.
(c) Go back to th&kyngChaos QGIS download page
(d) Click orMatplotlib Python module
() Go down the page and click amatplotlib 1.3.1-2 [35.8 MiB] (Lion+o
download the file. Open the file you just saved.
(i) Double click on thenatplotlib.pkg file and follow the instructions to
install it on your computer.
(e) Go back to th&KyngChaos QGIS download page
(i) Click omQGIS 2.841 [163.8 MiBJto download the file. Open thelé you
just saved.
(i) Double click onnstall QGIS.pkand follow the instructions to install it on
your computer.
Visit the following YouTube link for a step by step video guide for installing QGIS
on a Machttps://www.youtube.com/watch?v=AocxUop1RTE
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Section 8.1.4Introduction to QGIS Interface

1) OpenQGIS Desktopy clicking the icon added to the desktop, through the Start menu in
Windows, or through the Application folder on the Mainte: All screen grabs in this guide
are from the Windows platform, there may be some minor differences in the Mac version of
the oftware.

a) Components of the Geographic User Interface (GUI) when you open QGIS.

Menu Bar
. QGIS 2.8.1-Wien [ o |

Pm_]e:t Edit View Layer Settngs Plugins Vector Raster Database Web Processing Help
== 3 R 5 R0 Q.QQ TR >
0 LR w B o F D A e a-Ly-ig e mv L) s »
o

TN =
a -2 ’ e abe| g ab abc abg abe ahg,
B /& T == o e T E SO

Add 'f/‘/. [/ 5] = I ]
Data || 18 1% 5 &% % M & 4 W (2
Browser
Tonl cavnA
'D e HF:\I:;irites
%58
.. E:f
i e Browser
a o Window
.
@ Map View
% = z Spatialite @
Layers
%l ~v3E 0
V-
Map Legend
Coordinate: 0.895,0.899 Seale | 1:1,623,1% |* Rotaton: 0.0 2 ¥ Render @DEPsciaszs @ d
Status Bar €<—
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D New PanMap
i;:ih PanMapto Selection
Open .
+¢ Zoomin
=]
Save —/ ZoomOut
= 11 Zoomto Extent
=7, SaveAs &
,_: New Print Composer ;} ZoomF-ul
' i; ComposeManager 5_\,' Zoomto Selection

V} < Zoomto Layer

Refresh

c) The pulldown menus in théMenu Barhave

the same tools as listed above plus more. Ii

however, you happen to close tivap

Legendor Browser Window,you can reopen
them by going td/iew/Panelsand then click

the box next to the panel you would like to
open.
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Vﬁﬁ AddVectorLayer

AddRasterLayer

VS T NewShapefildLayer

Q‘. Pan Map
'*'0:; Pan Map to Selection
% zoomIn
»= Zoom Out
Select
Identify Features
Measure
f: Zoom Full
Zoom to Layer
{7 Zoom to Selection
by Zoom Last
Zoom Next
¥V Zoom Actual Size
Decorations
Preview Mode
Map Tips
¢y New Bookmark...
Show Bookmarks
o Refresh
Toolbars
Toggle Full Screen Mode

Ctri++
Ctrl+-

Ctrl+Shift+1

Ctrl+Shift+F

Ctrl+3

Ctrl+8

Ctrl+Shift+8

F5

F11

View | Layer Settings Plugins Vector Raster Database We

:» }-i-: ) ﬁ (,1 A

abe.

ab:.

on

%X Layers
Layer order
Overview
Undo/Redo

X Browser
Browser (2)
GPS Information
Log Messages

& Toolbox

Tile scale
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Section 8.1.5Data File Organization

For the remainder of the user guide, you will be using data which is provided with this guide.

You will want to unzip the folder call€dGIS_Training_Dat&Vithin theDatafolder you will

find an Excel file and two foldeRastersand Vectors containing layers which you will be

adding to QGIS Desktop for the final goal of producing a map exXyate: Data provided with

this guide is for the purpose of teaching the useG(@ and in no way represents sampling

locations in Uganda for the PREDICT project. Rasters (land use layers) and shapefiles (Uganda
district and protected areas) are publicly available and website addresses can be found in
Section 8. Data Downloadf thisguide. The Rodent_Sampling_Sites.xIsx contains 4 points
haphazardly chosen and in no way represents sampling locations in Uganda.

QGIS_Training_Data
Rodent_Sampling_Sites.xIsx

Raster folder:
1. Four land use layeré\frica LandUse 31, 32, 43, and) 4 Uganda from the
International Steering Committee website. Each layer consists of the following components:
a. .tfw: contains the geographic information
b. .tif: image file
c. .xml: contains metadata for the file
2. International Steering Committee Website.dexplains the symbology of the land use
layers

Vector folder:

1. Uganda_ District. GAfdownloaded from the Global Administrative Areas website)
Components of thé&Jganda_District_GAshapefile includes:

.dbf ¢ attribute format; columnar attributes for each shape

.prj ¢ projection format; the coordinate system and projection information

.sbng a spatial index of features

.Sbx¢ a spatial index of features

.shp¢ shape format; contains the feature geometry

xml¢ geospatial metadata in XML format

.Shx- shape indexormat; positional index of the feature geometry

2. Uganda Protected_Aregdownloaded from the Protected Planet website) Components of
the Uganda_Protected_Areahapefile includes:

.dbf ¢ attribute format; columnar attributes for each shape

.prj ¢ projection format; the coordinate system and projection information

.sbng a spatial index of features

.Sbx¢ a spatial index of features

.shpg shape format; contains the feature geometry

.shx- shape index format; positional index of the feature gedrye

@*poo0oTp

~o Qo0 oTw
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Section 8.1.6Vectors
1. Adding vector layers to your maphere are two different ways you can add vector layers
in QGIS, either by going through the Browser Window or using the Add Vector Layer button
on the side of the QGIS screen.
a) Browser windovin QGI¥ Browse to where you saved tligGIS_Training_Daftalder,
open theVectorfolder, and double click odganda_Districts GAA.shiNotice the file is
now listed in theMap Legendvindow and visualized in théap Viewwindow. Note:
The color of Ugaral(or any vector file) will probably be different on your screen. We will
discuss how to change the symbology (color) later in this guide.

(7 Qais 281 Wie =

Project Edit View Layer GSettings Plugins Vector Raster Datsbase Web Help
NEERERLR [0S 222 HPPL QAL
A/ BRR AT < E &5 QG gPaE b

I 08 K O (% 0K M A [ (@
Brovser

T @

. Archive B

. Archive_User_Guides

. Drafts_Basecamp

. Pictures_For_Guide
QGIS

A

>

- | Rasters
2 || Vectors
P ganda_District_GAA.shp
") Uganda_Protected_Areas.shp

- )i Reviews

Layers
- ? @ & a
Uganda District GAA

Coordinate: 29.65,4.18 1:4,227,69¢ | v Rotation: | 0,0 L ®Render @Ersciaszs @
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b) Add vector buttonclick theAdd Vector Layebutton Note: you can also get to the Add

Vector Layer interface by going to thayer menu, Add Layer, Add Vector Layer

i) Clickthe Browsebutton P TT—— )

i) In the browse windovavigateto vt
the QGIS_Training_Dafalder, e orectory S oo
open theVectorfolder, and select Encoding |System
Uganda_Protected_Areas.shp

iii) Hit the Openbutton

iv) On theAdd Vector Layerglick the
Openbutton. _

v) Uganda_Protected Areas.sBpould now be added to thiklap ViewandMap
Legendwindow.

vi) Hit the Savebutton to save the changes you have made to the project.

g

Source

Dataset 'S\QGIS_Training_Data\Vectors\Uganda_Protected_Areas.shp

i Open i Cancel Help

NPL0H50VNAN

4

c) Saingaprojectb 26 G KI 0 @ 2 dzQ @ SSavetRepBijRct.Motefltlis@a §odd f S Qa
habit to get into saving your project often as you work. QGIS has been known to crash,
causing you to lose Work YoUspgs
have completed from the las| ™ "1 7 T80T TaT 0L 2 e me e msome

time you saved. | #./ 2 5 @ “~mAEEE & A

i) Click theSave Adutton Lo -
and browse to the S
location where you
would like to save your
project.

i) File Nameg Give your
QGIS project a name

iii) ClickSave

iv) After the first time saving
your project, if you close
QGIS it will ask you if you
would like to save any &
changes you have made.

SeA0BYNANS

d) Opening a projectOpening an existing QGIS project after closing the project
i) Click theOpenicon []in QGIS and

i) Or go to theProject dropdown menu and click open

iii) You can alsdouble clickon theproject (.qgs) from withinVindows Explorer
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2. Making a new vector file

e) Select theNew Shapefile Laydsutton
f) TheNew Vector Layewindow will appear
i) Choose thel'ypeof file you would like to make (point, line, or polygon). For this
example forTypechoosePoint. Note: A vector file can only support one type of data
at a time. So, for example, if you make a point file you cannot add lines or polygons
within that layer,but will have to make a new layer.
i) UnderNew Attribute
(1) Next toName( & LS Y&S €
(2) Typeshouldbed ¢ SEG 51 G & || o
(A Widtha K2 dzfyRn 66 § @ — -
(4) Hit the Add to Attributes Listbutton == 0
Note: Once you do this you will notice |Ter=ee=
that the Name attribute now appears injj = [xnd
the list underAttributes list. This adds a || ™ ™= — .
column in the attribute table so you can
name your points when you make
them.

I [ Add to attributes list ] I

Attributes kst
[
| Name Type Width Preasion
id Integer 10 /
Name String 80

(4] BRESLE

(5) Now make a column that allows you to input the number of bats sampled at a
location. UndeiNew Attribute, next toNametyped b dzY 6 SNJI | G & €
(6) Typeshouldbed SG2 K2t 8 Yy dzYo SNE
(7) Accept the default fowidth which should b& m n €
(8) Hit the Add to Attributes Listbutton
(9) Hit the OK button
(a) Browse to theVectorfolder inQGIS_Training_DatndNamethe file
BatSamplingLocation¥ ou have now made a file to which you can add your
sampling locations (which we will do in the next section about editing vector
files).

3) Editing a Vector file

g) Before we start editing, zoom into the southwest corner of Uganda to the Bwindi
Impenetrable National Park. There are a couple of different ways to zoom to an area.
i) You can use thoom In tool which allows you click on the image and the
image will zoom into that area at a set inter@Ryou can click and hold down the
button to draw a box around the area you want to zoom into.

v.29Nov2016 PREDICT Operating Procedures: QG3S
Fam® \"/ Vo §Y’%

WCS Smithsonian

Institution



37 ) USAID

FROM THE AMERICAN PEOPLE

PREDICT

i) You can also zoom in and out of the image by using the wdi¢ké mouseNote:

ii)

-
i
|

SrEB889NS
E
£
i

=

M| cosrnate: AL S T

The zoom function with the wheel of the mouse is always active, meaning it can

happen at any time unintentionally. It seems to happen a lot more easily with the

Mac mouse than with the traditional wheel mouse for windows. To turn diistibn

off go to theSettingspull-down menu and choogeptions Choosélap Toolsand
underpanning and zoominghangeMouse wheel actiorio NothingA ¥ &2 dz R2y Qi
want anything to happen or you can choose another option and slow down the zoom

by changinghie Zoom Factor to 1.{this is the slowest setting).

You can zoom to a specific layer by right clicking on the layer iM#pelLegend

window and choos&@oom to layer

v /| B /%
08 U8 K (% ]
fe— &

Voeovym

¥ =

< HAechwve_Lser_Gudes

9 Orans_Basecarp

- Ptures For_Gade

/ QIS Tranng Dot

» ey

™ BatSanpingtocatons. o

] * Ugands Denict GAA shp

Ugands_Protected_Areas.sho.
@ M QGIS_Traong Dot Lser Gude [+
0 00

@ v 5%
B asvaaa

9, | X o satssmpmgtecations

x

V'_v x [l ugants_District_Gaa

Scle | 14,000,902 v Rotton: |00 L Ko Quicun @

v.29Nov2016 PREDICT Operating Procedures: Q&S

®)

\ UCDAVIS ~ i %
w0 USAID B i W (@) EsoHealth g8 meTaBIOTA

One Health In = M- Smithsonian
wcs Institution



//‘v)‘—;—s%
(&/USAID

XW/J‘ FROM THE AMERICAN PEOPLE P R E D I C T
h) In theMap Legendvindow highlight the point vectdiile just created
(BatSamplingLocatiopsnd the click th&oggle Edibutton. | |
i) Select theAdd ]
Featurebutton o |TCae _miw Q% prrBPPRAAR O e M-os@E - B-
the right of the Toggle ;,f.| 2 % 0 < eEssEaT B 6
Edit button Ig I 5| 4 .}. S ADD
j) Clickon the mapwithin cova )
the Bwindi Forest where
you would like to add a
point
k) A box will appear giving
you the opportunity to
fill in the attributes for
that point (these are the
attributes you specified
when you created the
point file).
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i) 1D:This should be a unique number for the point, so start
with 1 and continue from theresayou add points.

i) Name:Name ofthe site¢ For now, name iBwindi 1

Name [Bwindi 1 since the point is inside the park.

Nomberaks [NOLL iii) NumberBatsKeep this blank for now. We will go in

and add the data later.

iv)Hit the OK
button and notice the
point shows up on the
map. If you cannot see
it, make sure that the
BatSamplingLocations
layer is the top file in
the Map Legend
window. If it is not the

O top layer, just select it

and drag it up.
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