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Section 8.1. QGIS Users Guide 
 

 

Prepared by 
Kate Thomas, University of California, Davis, 

Nistara Randhawa, University of California, Davis, 
Woutrina Smith, University of California, Davis, 

and the PREDICT One Health Consortium 

 

 

 

Objective:  

¶ To understand basic GIS terminology and theory. 

¶ To learn the geographic user interface for QGIS. 

¶ To learn how to import files and make layers in QGIS. 

¶ To produce and export high quality maps for presentations and publications. 
 
 
 
 
 
 
 
 
 
 
 
This document was made possible by the generous support of the American people through the United States 
Agency for International Development (USAID) Emerging Pandemic Threats PREDICT program. It was drafted to 
support activities conducted under PREDICT and is intended for an audience of qualified professionals trained in 
standard, associated best practices. This guide is not intended for use by untrained individuals. 
  
The contents of this document are the responsibility of the authors and do not necessarily reflect the views of USAID 
or the United States Government. USAID, PREDICT, and the authors of this guide bear no responsibility for the 
actions of non-PREDICT-affiliated individuals implementing the material herein.  
 
For more information about the contents of this guide, please contact predict@ucdavis.edu.  
 
Suggested Citation Form: PREDICT One Health Consortium 2016. PREDICT Operating Procedures: QGIS Users 
Guide. 
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Section 8.1.1. Introduction to GIS 

Geographic Information Systems (GIS) are the combination of computer hardware, software, 
data, and personnel, which 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: 
 
Geographic: a location at various levels of aggregation, 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, and present the above. 

In short, GIS combines geographic data (latitude and longitude) and non-geographic 
information about the location (attributes like population or land use) with the help of software 
like ArcGIS, QGIS, GRASS, etc. This tutorial is designed to introduce you to QGIS, which is a free, 
open-source 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 creating 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 display map layers, which are spatial data 
representing something in the real world ςς a 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: 

1. Vector data represent information as points, 
lines, and areas and are most appropriate 
when used to represent discontinuous data, 
e.g. houses, rivers, national parks, etc. 
 

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

Fig1. Different GIS information layers, stacked 

together.Source: National Coastal Data Development 

Centre (NCDDC), National Oceanic and Atmospheric 

Administration (NOAA), USA 
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Every GIS dataset has a coordinate system, which is a reference system used to represent the 
locations of geographic features, imagery, and observations such as GPS locations within a 
common geographic framework. Put simply, a coordinate 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. A Geographic coordinate system (GCS) uses a three-dimensional 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 are positive 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 to -90 degrees at the South Pole. Vertical lines of longitude are 
parallel to the prime meridian, ranging from 0 degrees (at the Prime Meridian) to a 
positive 180 degrees in the eastern hemisphere and 0 to -180 degrees in the western 
hemisphere. 

Fig 2. The geographic coordinate system. 

(Source: http://www.plux.co.uk/converting -radians-in-degrees-latitude-and-longitude/) 

2. A projected coordinate system is defined on a flat, two-dimensional surface. Unlike a 
geographic coordinate system, a projected coordinate system has constant lengths, 
angles, and areas 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 coordinates, how 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 being Universal 
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 tutorial. It is important to understand, 
however, that a projected coordinate system is always based on a geographic 
coordinate system that is based on a sphere or spheroid (which represents earth). 

  

 

 

 

 

 

 

 

 

 

 
 

Fig 3. Mapping spherical data to a flat surface. 
(Adapted from: https://developer.apple.comΣ ά5ƛǎǇƭŀȅƛƴƎ aŀǇǎέύ 

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, emergency 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 underlying patterns 
that may not be obviously apparent. This process of finding patterns and trends to inform 
decision-making is called spatial analysis.  

Geographic coordinate 

system  

Projected  coordinate 

system  

https://developer.apple.com/
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Using GIS, we can: 

¶ Summarize data associated with geographic features. 

¶ Find locations that meet specified criteria.  

¶ Identify, quantify and visualize spatial patterns. 

¶ Combine geographic data for further analysis. 
 

Section 8.1.2. QGIS Official Training Guides 

The official training and user guides for QGIS are very detailed in all aspects of using QGIS. 
Listed below are links to User Guides and Training Manuals in different languages that may be 
helpful for you if you wish to further your knowledge about everything QGIS has to offer. Note: 
these guides are for QGIS Version 2.6; however, will still be useful in version 2.8 as the user 
interface has not changed.  
 
Brazilian Portuguese: User Guide - http://docs.qgis.org/2.6/pdf/pt_BR/QGIS-2.6-UserGuide-pt_BR.pdf 

Training manual - http://docs.qgis.org/2.6/pdf/pt_BR/QGIS-2.6-QGISTrainingManual-pt_BR.pdf 

English: User Guide - http://docs.qgis.org/2.6/pdf/en/QGIS-2.6-UserGuide-en.pdf 
Training Manual - http://docs.qgis.org/2.6/pdf/en/QGIS-2.6-QGISTrainingManual-en.pdf 

French: User Guide - http://docs.qgis.org/2.6/pdf/fr/QGIS-2.6-UserGuide-fr.pdf 

 Training manual - http://docs.qgis.org/2.6/pdf/fr/QGIS-2.6-QGISTrainingManual-fr.pdf 

Hindi: User Guide - http://docs.qgis.org/2.6/pdf/hi/QGIS-2.6-UserGuide-hi.pdf 

 Training manual - http://docs.qgis.org/2.6/pdf/hi/QGIS-2.6-QGISTrainingManual-hi.pdf 
Indonesian: User Guide - http://docs.qgis.org/2.6/pdf/id/QGIS-2.6-UserGuide-id.pdf 
 Training manual - http://docs.qgis.org/2.6/pdf/id/QGIS-2.6-QGISTrainingManual-id.pdf 
Spanish: User Guide - http://docs.qgis.org/2.6/pdf/es/QGIS-2.6-UserGuide-es.pdf 
 Training manual - http://docs.qgis.org/2.6/pdf/es/QGIS-2.6-QGISTrainingManual-es.pdf 

 

Note: When you download and install QGIS, 6 different programs will be downloaded. They are: 
 

QGIS Desktop: This is the program you will be using for this guide. Here you can create, 
edit, visualize, analyze, and publish geospatial information. QGIS Desktop can be 
downloaded on Windows, Mac, Linux, BSD, and Android devices. 
 
QGIS Browser: This program allows you to browse and preview your data and metadata 
(data that describes and summarizes basic information about other data).  
 
GrassGIS: This is another free and open source GIS software program. We will not be 
using this; however, QGIS does have the ability through the tool box to use layers and 
tools GRASS has to offer. 
 
MSYS: This program allows the building of applications; we will not be using this 
program in this guide. 

http://docs.qgis.org/2.6/pdf/pt_BR/QGIS-2.6-UserGuide-pt_BR.pdf
http://docs.qgis.org/2.6/pdf/pt_BR/QGIS-2.6-QGISTrainingManual-pt_BR.pdf
http://docs.qgis.org/2.6/pdf/en/QGIS-2.6-UserGuide-en.pdf
http://docs.qgis.org/2.6/pdf/fr/QGIS-2.6-UserGuide-fr.pdf
http://docs.qgis.org/2.6/pdf/fr/QGIS-2.6-QGISTrainingManual-fr.pdf
http://docs.qgis.org/2.6/pdf/hi/QGIS-2.6-UserGuide-hi.pdf
http://docs.qgis.org/2.6/pdf/hi/QGIS-2.6-QGISTrainingManual-hi.pdf
http://docs.qgis.org/2.6/pdf/id/QGIS-2.6-UserGuide-id.pdf
http://docs.qgis.org/2.6/pdf/id/QGIS-2.6-QGISTrainingManual-id.pdf
http://docs.qgis.org/2.6/pdf/es/QGIS-2.6-UserGuide-es.pdf
http://docs.qgis.org/2.6/pdf/es/QGIS-2.6-QGISTrainingManual-es.pdf
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OSGeo4Shell: This is a package of open-source geospatial tools for Windows; we will not 
be using this program. 
 
Saga GIS: This is another free and open source GIS software program; we will not be 
using this software in this guide. 

 

Section 8.1.3. Download QGIS 

1. Go to the QGIS website to download the software.  

a) http://www.qgis.org/en/site/ 
i) /ƭƛŎƪ ǘƘŜ άDownload Nowέ ōǳǘǘƻƴ 
ii) Choose your platform  (i.e. Windows or Mac) 

(1) For Windows 
(a) Choose the QGIS Standalone Installer Version 

2.8.1 (32 bit) OR QGIS Standalone Installer Version 2.8.1 (64 bit) (or 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 software. 
(3) For Mac 

(a) Click on the KyngChaos QGIS download page  
(b) Click on GDAL Complete 1.11 framework package  

(i) Click on the GDAL 1.11 Complete [39.0 MiB] 2015-3-4 version (or current 
version) to download the file. Open the file you just saved. 

(ii) Double click on the GDAL Complete.pkg file and follow the instructions to 
install it on your computer. 

(c) Go back to the KyngChaos QGIS download page 
(d) Click on Matplotlib Python module 

(i) Go down the page and click on matplotlib 1.3.1-2 [35.8 MiB] (Lion+) to 
download the file. Open the file you just saved. 

(ii) Double click on the matplotlib.pkg file and follow the instructions to 
install it on your computer.  

(e) Go back to the KyngChaos QGIS download page 
(i) Click on QGIS 2.8.1-1 [163.8 MiB] to download the file. Open the file you 

just saved. 
(ii) Double click on Install QGIS.pkg and 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 Mac: https://www.youtube.com/watch?v=AocxUop1RTE 

 

http://www.qgis.org/en/site/
https://www.youtube.com/watch?v=AocxUop1RTE
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Section 8.1.4. Introduction to QGIS Interface 

1) Open QGIS Desktop by clicking the icon added to the desktop, through the Start menu in 
Windows, or through the Application folder on the Mac. Note: All screen grabs in this guide 
are from the Windows platform, there may be some minor differences in the Mac version of 
the software.  
a) Components of the Geographic User Interface (GUI) when you open QGIS.  

 

 

 

 
 
 
 
 
 
 
 
 
 
 

Menu Bar 

Status Bar 

Add 

Data 

Tool  

Browser 

Window 

Map View 

Map Legend 
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New 

Open 

Save 

Save As 

New Print Composer 

Composer Manager 

Add Vector Layer 

Add Raster Layer 

New Shapefile Layer 

Pan Map 

Pan Map to Selection 

Zoom to Extent 

Zoom Out 

Zoom In 

Zoom to Layer 

Zoom to Selection 

Zoom Full 

Refresh 

b) Some important and useful tool icons. 

 

 

 

 

 

 

 

 

 

c) The pull-down menus in the Menu Bar have 
the same tools as listed above plus more. If, 
however, you happen to close the Map 
Legend or Browser Window, you can reopen 
them by going to View/Panels and then click on 
the box next to the panel you would like to 
open.  
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Section 8.1.5. Data 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 called QGIS_Training_Data. Within the Data folder you will 
find an Excel file and two folders, Rasters and Vectors, containing layers which you will be 
adding to QGIS Desktop for the final goal of producing a map export. Note: Data provided with 
this guide is for the purpose of teaching the user QGIS 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 Download of this guide. The Rodent_Sampling_Sites.xlsx contains 4 points 
haphazardly chosen and in no way represents sampling locations in Uganda. 
 
QGIS_Training_Data 
Rodent_Sampling_Sites.xlsx   
 
Raster folder:  
1. Four land use layers (Africa_LandUse_31, _32, _43, and _44) for 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.doc: explains the symbology of the land use 
layers 

 
Vector folder: 
1. Uganda_District_GAA (downloaded from the Global Administrative Areas website) 

Components of the Uganda_District_GAA shapefile includes: 
a. .dbf ς attribute format; columnar attributes for each shape 
b. .prj ς projection format; the coordinate system and projection information 
c. .sbn ς a spatial index of features 
d. .sbx ς a spatial index of features 
e. .shp ς shape format; contains the feature geometry 
f. .xml ς geospatial metadata in XML format 
g. .shx - shape index format; positional index of the feature geometry 

2. Uganda_Protected_Areas (downloaded from the Protected Planet website) Components of 
the Uganda_Protected_Areas shapefile includes: 
a. .dbf ς attribute format; columnar attributes for each shape 
b. .prj ς projection format; the coordinate system and projection information 
c. .sbn ς a spatial index of features 
d. .sbx ς a spatial index of features 
e. .shp ς shape format; contains the feature geometry 
f. .shx - shape index format; positional index of the feature geometry 
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Section 8.1.6. Vectors 

1. Adding vector layers to your map: There 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 window in QGIS ς Browse to where you saved the QGIS_Training_Data folder, 

open the Vector folder, and double click on Uganda_Districts_GAA.shp. Notice the file is 
now listed in the Map Legend window and visualized in the Map View window. Note: 
The color of Uganda (or any vector file) will probably be different on your screen. We will 
discuss how to change the symbology (color) later in this guide. 
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b) Add vector button: click the Add Vector Layer button Note: you can also get to the Add 
Vector Layer interface by going to the Layer menu, Add Layer, Add Vector Layer. 
i) Click the Browse button 
ii) In the browse window Navigate to 

the QGIS_Training_Data folder, 
open the Vector folder, and select  
Uganda_Protected_Areas.shp 

iii) Hit the Open button 
iv) On the Add Vector Layer, click the 

Open button. 
v) Uganda_Protected_Areas.shp should now be added to the Map View and Map 

Legend window. 
vi) Hit the Save button to save the changes you have made to the project.  

 
c) Saving a project: bƻǿ ǘƘŀǘ ȅƻǳΩǾŜ ŀŘŘŜŘ ŀ ƭŀȅŜǊ ƭŜǘΩǎ Save the project. Note: It is a good 

habit to get into saving your project often as you work. QGIS has been known to crash, 
causing you to lose work you 
have completed from the last 
time you saved. 
i)   Click the Save As button   

and browse to the 
location where you 
would like to save your 
project. 

ii)    File Name ς Give your 
QGIS project a name 

iii) Click Save  
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.  
 

d) Opening a project: Opening an existing QGIS project after closing the project 
i)   Click the Open icon in QGIS and  

 
ii) Or go to the Project drop-down menu and click open 

 
iii) You can also double click on the project (.qgs) from within Windows Explorer. 
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2. Making a new vector file 

e) Select the New Shapefile Layer button 
f) The New Vector Layer window will appear 

i) Choose the Type of file you would like to make (point, line, or polygon). For this 
example for Type choose Point. 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. 

ii) Under New Attribute  
(1) Next to Name ǘȅǇŜ άbŀƳŜέ  
(2) Type should be ά¢ŜȄǘ 5ŀǘŀέ 
(3) Width ǎƘƻǳƭŘ ōŜ άулέ  
(4) Hit the Add to Attributes List button 

Note: Once you do this you will notice 
that the Name attribute now appears in 
the list under Attributes list. This adds a 
column in the attribute table so you can 
name your points when you make 
them. 

 
 
 
 
 
 
 

(5) Now make a column that allows you to input the number of bats sampled at a 
location. Under New Attribute, next to Name type άbǳƳōŜǊ.ŀǘǎέ 

(6) Type should be ǎŜǘ ǘƻ ά²ƘƻƭŜ ƴǳƳōŜǊέ 
(7) Accept the default for Width which should be άмлέ 
(8) Hit the Add to Attributes List button 
(9) Hit the OK  button 

(a) Browse to the Vector folder in QGIS_Training_Data and Name the file 
BatSamplingLocations. You 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 the Zoom In tool which allows you click on the image and the 

image will zoom into that area at a set interval OR you can click and hold down the 
button to draw a box around the area you want to zoom into.  
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ii) You can also zoom in and out of the image by using the wheel of the mouse. Note: 
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 this function 
off go to the Settings pull-down menu and choose Options. Choose Map Tools and 
under panning and zooming change Mouse wheel action to Nothing ƛŦ ȅƻǳ ŘƻƴΩǘ 
want anything to happen or you can choose another option and slow down the zoom 
by changing the Zoom Factor to 1.1 (this is the slowest setting). 

iii) You can zoom to a specific layer by right clicking on the layer in the Map Legend 
window and choose Zoom to layer. 
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h) In the Map Legend window highlight the point vector file just created 
(BatSamplingLocations) and the click the Toggle Edit button.  

i) Select the Add 
Feature button to 
the right of the Toggle 
Edit button 

j) Click on the map within 
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).  

 
 

i) ID: This should be a unique number for the point, so start 
 with 1 and continue from there as you add points.  

ii) Name: Name of the site ς For now, name it Bwindi 1    
            since the point is inside the park. 

iii) NumberBats: Keep 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 
top layer, just select it 
and drag it up. 

 
 
 
 
































































