
 

 

Geographic Information for Vector Surveillance  
 

Day 1 of a 3 day course with Malaria examples 
 
An Introduction to GIS and QGIS 
 
Learning objectives 

● understand what is meant by ‘GIS’ 

● become familiar with the different types of spatial data 

● learn how to install QGIS and become familiar with its layout 

● be able to change the size and colour of points within QGIS 

● produce a simple map of entomological data within QGIS 
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Training materials 
Datasets used in the examples are available for download from : 

http://etch.lstmed.ac.uk/projects/associated-projects/gives  

For this course examples are based around the control of malaria and malaria vectors. Details of the                 

files provided are listed below. 

Folder contents 

We have provided a folder called QGIS_Training, within this there are four main folders: data,               

materials, my-work, and software. 

❖ Data: contains all the data we will be using for the examples throughout this course. This is                 

divided into three further folders: excel, logos and spatial. 

❖ Materials: contains an electronic version of the manual, copies of any presentations given,             

and a QGIS project file for the first day. 

❖ My Work: a place to save and easily retrieve your work during this course. 

❖ Software: QGIS Installation files. 

 

 

http://etch.lstmed.ac.uk/projects/associated-projects/gives
https://creativecommons.org/licenses/by/4.0/
http://etch.lstmed.ac.uk/projects/associated-projects/gives


 

File structure 

Having a clear file structure is always useful, but it is particularly important to pay attention to where                  

you save files when working with QGIS. QGIS does not store data within the software, but rather                 

‘points to’ the location where the file is stored on your computer. Therefore, if you move a file in                   

between QGIS sessions, you will have difficulties when opening your project. (You will be prompted               

to browse and locate them, if you do not do this QGIS will not know where to find them and will not                      

be able to display them). For the purpose of this course, we have provided files within a structure, as                   

outlined above. You do not have to use this specific structure going forward, but we do recommend                 

you create a file structure that works for you and that you then maintain that as far as possible. 

QGIS 
In this course we will be using QGIS, an open-source GIS software that is freely available to download                  

from www.qgis.com.  

For this course, we will be using version 3.2.3 (Bonn), recently released in September 2018. Version                

3 is due to become the long-term release in February next year and there are some noticeable                 

differences to version 2, so we are recommending you start with version 3. If you are using an older                   

version, some of the screenshots and instructions will differ slightly. 

QGIS is maintained by volunteers, and has a vast online community and support network which can                

be easily accessed if and when QGIS assistance is needed          

(https://www.qgis.org/en/site/forusers/support.html).  

There are also an enormous number of optional additional features that can be added to QGIS using                 

‘plugins’. These are usually written by QGIS developers, and can be added into the software               

manually with a few clicks after you have installed QGIS on your computer. We will be                

demonstrating a few plugins during this course. 

How to install QGIS 

The QGIS software is freely available to download from the internet. To save time, we have provided                 
you with copies of the installation files on your USBs in the folder “software”.  
 
There are three QGIS installation files provided. The file ending in “.dmg” is for installation on a                 

Macintosh. The two ending in “.exe” are for PCs, one ends in “Ίx86.exe” and the other in                 

“Ίx86_64.exe”. Which you choose will depend on whether the processor of your computer is              

“32-bit” or “64-bit”.  

If you are not sure which your computer has, you can verify this by clicking on the Windows icon in                    

the bottom left-hand corner of your screen and searching for “system” to bring up the system                

information window, or looking for it manually within in Settings/System/About. 
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The system information screen will appear something like this: 

 

Once you have confirmed which file you require, the steps for installation are detailed below. 

Windows  
To install QGIS, double-click on one of the installation files provided in the USB in the folder                 
“Software”.  Select :  
 

QGIS-OSGeo4W-3.2.3-1-Setup-x86_64.exe if your PC is 64-bits.  

OSGeo4W-3.2.3-1-Setup-x86.exe if your PC is 32-bits.  
 
(See above guidance on how to check your PC system information)  

 

After accepting the first question window you should get a window like this : 
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➔ Click ‘Next’  

➔ Click 'I Agree' on the Licence Agreement that follows, 

 

➔ Click 'Next' accepting the destination folder 

 

➔ Click 'Install' on the ‘Choose components’ window. 
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We do not need to install any of the additional components offered, so no need to select any                  

of them. 

 

QGIS can take many minutes to install after this step.  

 

➔ click 'Finish' when prompted. 

 

We have provided you with the installation files to facilitate the smooth running of this course.                

These files are freely available to download directly from the QGIS website. Go to:              
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http://www.qgis.org/en/site/forusers/download.html, or search on google for "qgis download" to         

find the webpage. 

The download page currently looks as below, with different options listed, expandable using the              

arrows on the right hand side. 

 

The download for Windows option currently offers the four options below. We will be using version                

3.2 (64/32 bit depends on your computer as explained above). 

 

 

Macintosh  
To install on Mac OS X follow the instructions from here:           
http://drjill.net/install-qgis-on-a-mac-in-8-steps/  
 
The instructions are in English, ask us and we can help you follow the 8 steps. It requires a single                    
download from here: http://www.kyngchaos.com/software/qgis. We have included the Mac         
installation file on the USB drive (software\QGIS-3.2.3-1.dmg).  
 
Version 3 of QGIS requires operating system Yosemite (10.10) or higher. Version 2 can run on                
Mountain Lion (10.8) and newer. 
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Terminology and concepts  

')3 É '^h`kZiab\Ze )g_hkfZmbhg 3rlm^f 
A GIS is a computer-based system for capturing, storing, visualising and analysing data that is               

associated with a geographical location on the Earth’s surface.  

For example, GIS software can be used to create maps and display data about diseases and disease                 

control. This could be the location of cases, indicators about disease vectors such as mosquitoes, or                

information on other associated factors like temperature, vegetation, and water bodies. These maps             

can then be examined and analysed to identify spatial patterns in disease risk. Any patterns found                

can then be used to inform decisions about disease control activities. 

Spatial data 

This is the geographical information put into a GIS. Simply put, it is data that identifies a location on                   

Earth. It is data that can be mapped, usually stored as coordinates. Spatial data can be divided into                  

two categories: vector and raster. 

Vector 

The word ‘vector’ is rooted in the latin ‘vehere’ (to carry/convey). Its meaning today differs slightly                

depending on the context. In public health we talk about disease vectors, for example, mosquitoes               

carry and convey diseases such as malaria. The meaning in GIS is more in line with maths, navigation                  

and images, where vector conveys direction, size and paths. In GIS, vector data represent locations in                

geographical space in the form of points, lines and polygons. An example of points could be the                 

locations of households surveyed, lines could be roads or rivers, and polygons are closed shapes such                

as district boundaries or a lakes. Vector data are often stored as a ‘shapefile’. 

Shapefile 

This is a file format commonly used to store vector data. One ‘shapefile’ is actually made up of                  

multiple files (at least three, but often more), with the same name but different file extensions (such                 

as .shp, .shx, .dbf, .prj, .cpg, .qpj). Each file contains different elements of the data - it’s location and                   

other associated information. All of these files must be saved in the same location in your computer. 

Raster 

These spatial data are stored as a continuous grid of pixels, with a value (‘single band’ raster) or                  

values (‘multiband’ raster) associated with each pixel. Think of a photograph, if you zoom in or                

enlarge the image you can eventually see the pixels that make up the picture. We can also think                  

about spatial resolution as similar to the resolution of a photo. How big are the pixels that make up                   

the image, and what area does each pixel represent? Often raster data represent information              

captured by satellites or drones (‘remote sensing’ data). If you are familiar with Google Earth for                

example, this is raster data, obtained from satellites. Raster data are stored as an image file with                 

associated geographical information. For example, this could be a TIFF file (.tif) together with a               

second file of the same name but different file extension (.tif.aux).  
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A visual representation of vector and raster data. 

Coordinate reference systems 

Essentially, what coordinate systems do is use numbers to describe the location of a position. If we                 

think of plotting points on a graph, this involves using a basic coordinate system. 
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Geographic coordinate systems apply the same principle to the Earth, by fitting a grid that can be                 

referenced with numbers onto the globe to give us the means of identifying and communicating               

locations around the world. 

A common geographic coordinate system you may be familiar with is latitude and longitude. Lines of                

latitude and longitude were developed to form a grid of coordinates over the Earth’s surface.  

 

Latitude 

A line was drawn around the equator, this is 0° latitude. Lines running parallel to this towards either                  

pole were then added. The numbers associated with these lines denote the angle formed between               

their position, the centre of the earth, and the equatorial plane. For example, the poles are at 90°,                  

north and south of the equator designated by a + or - number respectively or an N or S. Latitude is                     

the equivalent of the y axis on a graph. 

Longitude 

Lines of longitude then run between the north and south poles. The 0° line of longitude is known as                   

the prime meridian, it divides east from west. Where it should be placed was less obvious than for                  

the equator, but it runs through Greenwich, England. Again, further parallel lines are drawn, with               

numbering based on angles this time ranging from -180° to +180°, West to East. Longitude is the                 

equivalent of the x axis on a graph. 

 

 

 

Coordinate format 

Degrees of longitude and latitude can be be expressed in different formats, for example decimal               

degrees (xx.xxxxxx), degrees, minutes and seconds (xx° xx’ xx’’), and degrees, decimal minutes             

(xx°xx.xxxx’). The following examples represent the same location: 
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Decimal degrees 21.75555 

Degrees, minutes, seconds 21° 45’ 20’’ 

Degrees, decimal minutes 21° 45.333’ 

 

 

Datum 

The Earth is a 3D object, so when specifying locations the 3rd dimension -elevation- should be taken                 

into account. The Earth is not a perfect sphere, it is more ellipsoid with an uneven surface. Briefly,                  

the datum is about how the grid of coordinates fits onto the Earth. There are slightly different                 

reference ellipsoids, and how the grid is centred can also change. There are datums designed to fit                 

well on a smaller, local scale, and others which try to provide the best fit for the whole world and                    

provide a globally comparable system.  

An example of a commonly used datum is WGS 84. This stands for World Geodetic System 1984.                 

GPS (Global Positioning Systems) use this datum. 

 

Projected coordinate systems. Another consideration of the earth being 3-dimensional is that it is              

not always convenient to work with a 3D globe, as opposed to say a 2D paper map. Projections were                   

developed as a way of making this conversion. The image of the world is distorted when projected.                 

Different projections exist to conserve different different aspects of the map. 

A coordinate reference system should include details of the datum and any projection used. 

Projection 

Projections convert the 3D globe to a 2D map. These projections allow us to work with paper maps                  

or a 2D image on a screen. This transformation can be done in different ways, but all involve                  

compromises to things such as surface area, distance, and angular properties. Which projection you              

use therefore depends on how and what you intend to use your map for.  

For example, angles can be important for navigation, especially historically for ships before the use               

of satellites etc., if performing measurements then conserving distance and having a comprehensible             
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unit may be more important, and our understanding of the size of different countries and continents                

can be hugely distorted by the projection of the earth we are accustomed to seeing.  

Compare the two projections below, to the left is the Mercator projection, to the right the                

Gall-Peters. Note the different sizes of Africa and Greenland. The Gall-Peters projection on the right               

more accurately reflects land surface area. 

(Left) the Mercator projection, (Right) the Gall-Peters projection 

 

Opening and navigating QGIS 
We are going to start exploring QGIS. To do this, we are going to look at a project we have provided                     

for you.  

There are different ways of opening QGIS. 

● Selecting and opening a QGIS project file will open QGIS automatically. 

 

➔ In your folder QGIS_training, go to materials, and look for a file called “day1”' 

➔ Double click on the day1.qgz file to open it. 

 

 

● Alternatively, QGIS can be found and opened from the list of applications in your computer,               

under Q. We are going to use the ‘Desktop’ app. 

 

➔ Click on the Windows symbol 

➔ All apps 

➔ Scroll to Q 

➔ Expand the folder QGIS 3.2 

➔ Select “QGIS Desktop 3.2.3” from the list. 
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