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Aim of practical  

 

A key step in most epidemiological analyses is to visualise the spatial patterns of  

infection and/or disease . This allows for an appreciation of any spatial trends that 

might be present, identification of obvious errors, and generation of hypotheses 

about factors that may influence the observed patterns. Visualisation is also 

important f or communicating the findings to the target audience using, for 

example, maps of a disease distribution.  

Here we will visualise data from a soil -transmitted helminth baseline survey in 

Kenya to explore the spatial distribution  in the prevalence of infection , and 

produce a map to support monitoring and evaluation of the national school -based 

deworming programme.  

 

Key learning skills 

 

In this practical, you will learn the following skills:  

¶ Converting Excel spreadsheets in compatible formats for QGIS (.CSV files).  

¶ Data management including importing and joining tables, spatial joins and 

summarising attribute  data.  

¶ Manage data in the attribute table, including removing and adding new 

fields.  

¶ Using symbology to visualize quantitative data as point maps and choropleth 

maps. 

¶ Map production. 

 

 

 

 

 

 
This work is licensed under a Creative Commons Attribution -NonCommercial-NoDerivs 3.0 Unported 

License. This means that users are free to copy and share this  material with others. Requests for 

creating new derivatives should be sent to Jorge Cano Ortega (jcano.ortega@lshtm.ac.uk) . 

http://creativecommons.org/licenses/by-nc-nd/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-nd/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-nd/3.0/deed.en_US
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What is a Geographic Information System (GIS)? 

 

A Geographical Information System (GIS) is an organised collection of 

computer hardware , software  and data  used to link, analyse and display 

geographically referenced information.  

 

 

 

 

 

 

 

 

The foundation of GIS is the ability to locate objects and events (streams, 

villages, disease cases) and link it with appropriate information in order to identify 

patterns a nd provide a basis for analysis and map making. Key types of 

geographical data, represented as separate map layers in a GIS, are outlined in the 

table below.  

 

Data Type 

 

Examples 

 

Image 

Points Villages, houses, wells 

 

Lines Rivers, roads 

 

Polygons 
Administrative boundaries, census 

tracts  
 

Rasters 

Pixel or grid data that can provide 

continuous data over a geographical 

area (i .e. satellite -derived data like 

temperature or elevation)   

 

 



GIS training for Neglected Tropical Diseases mapping 
Managing data tables and creating spatial data using QGIS 2.0.1 -Dufour  
 

www.thiswormyworld.org  | 5 
 

Vector data . A representation of the world using points, lines, and polygons. 

Vector models are useful for storing data that has discrete boundaries, such as 

country borders, land parcels, and streets.  

¶ Point features :  A map feature that has neither length nor area at a given 

scale, such as a city on a world map or a building on a city map.  

¶ Line features :  A map feature that has length but not area at a given scale, 

such as a river on a world map or a street on a city map.  

¶ Polygon features : A map feature that bounds an area at a given scale, such as 

a country on a world map or a district on a city map.  

 

Raster data.  A representation of the world as a surface divided into a regular grid 

of cells. Raster models are useful for storing data that varies continuously, as in an 

aerial photograph, a satellite image, a surface of chemical concentrations, or an 

elevat ion surface.  

 

With a GIS application you can open digital maps on your computer, create 

new spatial information  to add to a map, create printed maps customised to your 

needs and perform spatial analysis.  

 

What is Quantum GIS? 

 

Quantum GIS (QGIS) is a user friendly Open Source GIS application licensed 

under the GNU General Public License. QGIS is an official project of the Open 

Source Geospatial Foundation (OSGeo). It runs on Linux, Unix, Mac OSX, Windows 

and Android and supports numerous vector, raster, and  database formats and 

functionalities.  

Like all GIS applications, QGIS provides a graphical user interface allowing 

display of map layers and manipulation of data for analyses and map -making. 

If you received this practical in printed form, you should have received a 

copy of QGIS with it. If not, you can always visit http://www.qgis.org  to download 

your free copy . 

 

System Requirements 

 

Windows OS: 

Minimum: Pentium III / 256 MB RAM. 

Recommended: 1 GB of RAM and 1.6 GHz processor. 

http://www.qgis.org/
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Operation System: Platforms Windows and Linux (Win XP or newer, Linux 

Suse 8.2/9.0/9.2, Linux Debian (Lliurex))  

 

MAC OS: 

PC/Desktop with at least Pentium IV  

Tiger OS, Leopard OS 
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Data set description  

Two types of data sets are prov ided: geographical data and epidemiological data.  

¶ Geographical data set: Kenya administrative boundaries , hydrology, road 

network  and Digital Elevation Model.  

¶ Epidemiological data set: Soil -transmitted helminth s in Kenya (2012 survey) 

                                             
1 Digital Chart of the World available in DIVA -GIS website; http://www.diva -gis.org/gdata  
 
2 NGA-GeoNet Server; http://earth -info.nga.mil/gns/html/  
 

File name  Descriptio n Columns 

schools.csv 
Text file containing characteristics of the 
schools included in the baseline survey 

School id 
water source 
toilet type  

infection.csv  
Text file containing infection outcomes for 
pupils included in the survey , summarised by 
schools 

School id 
% with hookworm  
% with Ascaris lumbricoides  
% with Trichuris trichiura   

coord.csv  
Text file containing coordinates for schools 
included in the survey  

School id 
Province 
X coordinate (longitude)  
Y coordinate (latitude)  

STH district.csv  
 

Text file containing infection outcomes for 
pupils included in the survey , summarised by 
district s 
 

District  name  
Province name 
% with hookworm  
% with Ascaris lumbricoides  
% with Trichuris trichiura  

Kenya admin.shp  
District boundaries for Kenya, ArcGIS shapefile  
1Digital Chart of the World  

 

Kenya 
locations .shp 

2A subset of locations (around 75%) obtained 
from NGA-GeoNet Server 
ArcGIS shapefile 

 
Administrative level (ADM)  
Location name  
Under five population per 
km2 in 2010 (U5_2010)  
 

 Kenya water 
bodies.shp  

Major water bodies for Kenya, ArcGIS shapefile 
Digital Chart of the World  

 

Kenya rivers .shp 
Major rivers for Kenya, ArcGIS shapefile  
Digital Chart of the World  

 

Kenya roads.shp  
Main roads for Kenya, ArcGIS shapefile  
Digital Chart of the Worl d 

 

Kenya DEM.tif  
Digital Elevation Model (DEM) over 500 m2 
spatial resolution . Digital Chart of the World  

SRTM 30 (USGS) 

http://www.diva-gis.org/gdata
http://earth-info.nga.mil/gns/html/
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For this training , you will use data from a 2012 survey of soil -transmitted 

helminths (STH: Ascaris lumbricoides, Trichuris trichiura  and hookworms) in 

Kenya. This survey forms the baseline data for the monitoring and evaluation of 

the Kenya national school deworming programme. Surveys were conducted in 200 

schools in the four provinces in Kenya where STHs are a major problem, including 

Coast, Rift Valley, Western, and Nyanza province. In each school, up to 100 

children were randomly selected: 10 boys and 10 girls in classes 2 -7. Each child 

was asked to provide a stool sample which was examined for the presence and 

number of eggs using the Kato-Katz method.  
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QuantumGIS main interface 

 

When you first open Quantum GIS, you will see a new window that looks similar to 

the example below . 

 

 

 

Quantum GIS interfaces change from one project to another depending on the  

required interface of the project. Below ar e the basic menus that you will 

encounter in  Quantum GIS during the practicals.  

 

 

Title of the Project  - Shows the title of project that you are going to view.  

 

Menu Bar ð This provides access to various Quantum GIS features using a standard 

hierarchical  menu. 

 

Toolbars ð These provide access to most of the same functions as the menus, plus 

addit ional tools for  interacting with the map. It shows the command for zoom in, 

zoom out, pan, back to original view, go  back to previous extent, go to next 

extent, object -information, coordinate read -out, measure, print and  help.  

2 

3 

4 

5 

6 

1 

1 

2 

3 

3 

7 
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Table of Contents/Map Le gend (TOC) - Shows the layers that can be turn ed on  

or off and the legend, attributes symbol s and query symbols available for the 

corresponding project.  

 

Display Window - Shows the feature/s that you have turn on  from the TOC. 

 

Status Bar - Shows you your current position in map coordinates (e.g. met res or 

decimal degrees) as the mouse pointer is moved across the map view. To the left 

of the coordinate display in the  status bar is a small button that will toggle 

between showing coordinate position or the view  extents of the map view as you 

pan and zoom in and out.  

 

Data sources browser ð In previous versions, QGIS browser was only provided as an 

external application which enables us to explore our spatial data sets. In QGIS 

2.0.1-Dufour this application is also integrated in the QGIS framework as an 

additional panel just below the Table of Contents.  

 

Quantum GIS t oolbars and some other components  

Toolbars  are divided by thematic (greyed icons means they are inactive because 

the appropriate conditions to use them are not fulfilled). Some of them are 

included by default in  QGIS and others can be added/removed from the interface:  

 

File         

Manage Layers (vertical)  

Map Navigation              

Attributes              

Label                        

Raster                              

Editing/Digitizing              

GRASS plugin             

Advanced Digitation          

  

4 

5 

6 

7 
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Key functions 

 

Here, you will learn how to QGISõ different mapping tools and other compon ents 

that youõll be using in this practical .  

 

File Options  

  

New Project  

Enables you to create a new project.  

 
 

Open Project  

Tool use to open an existing/previous project created in Quantum GIS.  

 

 

Save Project  

Enables you to save the project.  

 

 

Save Project As  

Enables you to save the project in another format.  

 
 

New Print Composer  

Enables you to print the map/layers including the title, TOC, map 

overview, scale bar, graph/attributes present in the layer, author and 

map information, logo, toolbar, and other components present in the 

main page of the project.  

 

 

 
Composer Manager 
Enables you to access to the different composition in progress and 
manage them; showing, removing, closin g, and so on 
 

 

  

 

Displaying Layers  

  

Add Vector Layer  

Enables you to add any readable existing vector format layer.   

 

Add Raster Layer  

Enables you to add any readable existing raster format layer.  
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Add Delimited Text Layer  
Enables you to load and display delimited text files containing x,y 
coordinates 
 

 

Table of Contents. Menu  

  

Turns layer on or off  

Click the box to turn on or off the layer/s.  

 

 

Folder icon in the TOC 

This represents a group of layers in the TOC.  

Grayed colour means only selected layers are visible in the group of 

layers. 

 

 

Navigation toolbars  

  

Zoom in  

Click once in the map to zoom in or drag a box over the particular area.  

 
 

Zoom out  

Click once in the map.  

 

 

Panning 

Click in the map, hold down the mouse button, and drag in any direction.  

 

 

Zoom to Full  

Click to return to default view or view the full map layer/s.  

 
 

Zoom to Selection  

Click to view the selected part of map layer/s.  

 
 

Zoom to Layer  

Click to view a particular map layer.  

 

 

Object Information  

  

Open Attribute Table  

Click to open the attribute table  of a layer.  
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Practical 2  

 

1.  Creation of a GIS File Directory  

 

If you have previously developed the Practical 1 you should already have set 

up a GIS File directory, so please continue the current practical from the next  

section . 

¶ Right click on Start menu  and select Open Windows Explorer  or Explore 

, depending on your version of Windows. 

 

Note : In Windows 7 you can find an icon in the taskbar which provide s a direct access 

to Explore  option.  

  

¶ Create a folder on your C : drive called QGIS_training (C:\QGIS_training ). 

 

¶ Copy over the Kenya_project  folder (provided together with Qua ntum GIS 

Application) into this folder .  

 

¶ Inside the Kenya_project  folder, youõll find four sub-folders named as Vector, 

Raster, EpiData and Other Vector files  that youõre going to use during this 

training.  

 

Every time you create a new layer or feature, or you have collected new files, 

you should place them in any of these folders according to the type of data.  

 

Note : Quantum GIS does not store fi les within the programme, but rather references 

the programme to the correct location.  

 

Explore the spatial and epidemiological data available for this project using the 

QGIS Browser which is installed along with Quantum GIS 2.0.1 Desktop.  

¶ Start QGIS Browser .  

 

¶ Open the folder contain ing project information to see all the fil es you need for 

the practical. These are  the path s you will use when you have to find data :  

 

V C:\QGIS_training \Kenya_project \Vector 

V C:\QGIS_training \Kenya_project \Raster 



GIS training for Neglected Tropical Diseases mapping 
Managing data tables and creating spatial data using QGIS 2.0.1 -Dufour  
 

www.thiswormyworld.org  | 14 
 

V C:\QGIS_tr aining\Kenya_project \EpiData 

V C:\QGIS_training \Kenya_project \Other Vector files  

 

Always open and review the files you have downloaded before saving them in your 

preferred directory . 

 

 
 

As it was mentioned earlier , the Browser functionality is also included  in the QGIS 

interface of the latest version (QGIS 2.0.1 -Dufour) just below the TOC. From 

Browser tab, you can explore the spatial dataset available as you have done 

previously with the application QGIS Browser.  
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2.  Displaying geographical data  and changing symbology  

 

First, display the shapefile for Kenya boundary (Kenya admin.shp).   

¶ Click on the Add data button .  

¶ A small window will open to establish location of data and select the source 

type. õFileõ should be selected as Source Type in the new Add Vector Layer 

dialog. Now click. Browse to select the vector layer . 

 

 
 

 
 

Symbol 

properties  
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The outline of Kenya with district boundaries will appear in the data view. We now 

need to add information about the sampled schools.  

 

¶ As we saw in Practical 1 , you can modify the Symbol style double-clicking on 

ôSymbolõ or right click on Kenya admin.shp to open LAYER PROPERTIES window.  

You can also access other setting of this layer  including Labels, Fields, General 

Settings, Metadata, Joins, Actions, Diagrams, etc.  

 

¶ Click on the Style  tab and select a pale yellow  or ochre/bone  as fill color.  

 

 
 

¶ You can add labels to your map. To give the district names, right click on Kenya 

admin.shp in the legend and select Label Features  tab.   

 

¶ Click on the Labels tab and turn on  the Label this layer with  checkbox to 

enable labeling. Choose NAMES field as the field containing label.  You can set 

Label Style and change text font, style, size and other label properties under 

Text option from the list on the left panel. Set 8 as label size and bold as style.  

 

¶ To improve readability of labels, you can add a white buffer around them, by 

clicking Buffer  at the left  panel, checking off Draw text buffer  option  and 

setting  3 as buffer size and white as colour bufferõs fill. 
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¶ Click Apply  button , check if the result looks good and finally click OK.  

 

 
 

¶ Zoom in  a bit to your favorite area to improve the readability of the layer.  

 










































































