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Aim of practical 

 

This third practical aims to familiarize you with some of the basic query and 

analysis tools in QGIS used to extract information based on attribute data and 

spatial relationships.     

 

Key learning skills 

 

In this practical, you will learn to:  

 Search data using the tools available in the attribute table. 

 Search data using the cursor. 

 Select data by means of the Select by Expression. 

 Select data using the Spatial Queries plugin. 

 Manage geoprocessing tools applicable to vector layers, including union, 

intersect and buffer. 

 Create new spatial data from existing data. 

 Reproject a shapefile from one coordinate system to another.  

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

fields. 
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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 and 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)  
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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 

elevation 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 provided: geographical data and epidemiological data. 

 Geographical data set: Kenya administrative boundaries, hydrology, road 

network and Digital Elevation Model.  

 Epidemiological data set: Soil-transmitted helminths 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 Description Variables/Source 

District_epidat_v02 

 
Polygon layer obtained from joining 
STH district.csv table to Kenya 
admin.shp.  
Practical 2 
 

 
ISO Country Code 
District Name (NAME) 
Province name (UPPERLVLNA) 
% with hookworm  
% with Ascaris lumbricoides 
% with Trichuris trichiura  
 

Schools_epidat 

 
Point layer obtained from joining 
infection.csv table to the 
georeferencing schools.csv table.  
Practical 2 
 

 
School id 
Province name 
water source 
toilet type 
% 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 World 

 

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 are 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 – This provides access to various Quantum GIS features using a standard 

hierarchical menu. 

 

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

additional 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 Legend (TOC) - Shows the layers that can be turned on  

or off and the legend, attributes symbols 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. metres 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 – 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 toolbars 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 QGIS‟ different mapping tools and other components 

that you‟ll be using in this practical. 

 

File Options 

  

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, closing, 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. 

 

 

Table of Contents. Menu 

  

Turns layer on or off 

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

  

Select Features 

Click to activate and point to the layers you want to select. 

 

 

Deselected Features from all layers 
Click to deselect the features you have previously selected. 

 

 

Open Attribute Table 

Click to open the table of a layer. 

 
 

Plugins (Spatial Query and fTools) 

 
Spatial Query 
Enables us to make a spatial query (select features) in a target layer 
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with regard to another layer. 
 

Intersect 

Overlay layers such that output contains areas where both layers 
intersect. 
 

 

 

Union  
Overlay layers such that output contains intersecting and non-
intersecting areas. 
 

 

Buffer 
Create buffer(s) around features based on distance, or distance field. 
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Practical 3 

 

1. Selecting data 

 

For this practical, you must open the map project you saved as 

Kenya_STH_practical 1.qgs, which was previously performed in the Practical 1 

(Introduction to GIS using QGIS), and load some of the new shapefiles obtained in 

the Practical 2 (Managing spatial data sets).  

 

 Add to your map project the following layers included in the Vector folder. 

Click on the Add data  button. 

 

 Schools_epidat.shp  

 District_epidat.shp 

 

These shapefiles were created in the Practical 2, but anyway you can also find 

them in the folder “C:\...\Kenya_project\Other Vector files.” 
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 Now might be a good time to save your work. Save the map project as 

Kenya_STH_practical 3.qgs, within “C:\...\Kenya_project” folder. 

 

 Open File in menu bar and then click on Save project as. 

 

 

1.1. Selecting data using the cursor 

 

We‟ll start with simply selecting features with the cursor. 

 

The steps to select features using the cursor are: 

 

 1. Set which layers you want to select features from. 

 2. Start the selection function, click on the Selection button. 

 3. Click on a feature within selectable layers. 

 

 Click (once) on the layer that you wish to select features. It should now be 

highlighted grey. Firstly, select District_epidat.shp in the TOC.  

Please turn off  Kenya locations.shp and Schools_epidat.shp, in order to 

better distinguish the features at the selected layer. 

 

 Start the selection function. Click on the Select Features  > Select Single 

Feature  button 
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 Zoom in  to Coast Province, for example.   

 

 
 

 Select a district from District_epidat.shp. Remember that data are not 

available for all districts.  

 

 The selected district will turn yellow (this is the default selection colour). 
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 Hold the Ctrl key down and click on other nearby districts.  

 

 

 To clear the features previously selected, click on Deselect button. 
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 Now, try to select a set of features using the Select Features by Rectangle 

tool and dragging a box around those districts within the Coast province to 

show how areas can be selected. 
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 If we wanted to select features located in other regions (for example, in the 

south-west of Kenya) hold the Ctrl key down whilst this selection is active and 

then dragging a box around other districts that you wanted to join the current 

selection. Use the Panning tool to move from one area to another in your 

map project. 
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 To deselect any district from those included in the current selection, still 

holding the Ctrl key down, click on an already selected district. You should 

notice that it becomes unselected. 

 

 

 Finally try combinations of other methods so you 

become totally familiar with all selection 

methods available. 
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 Go back to select the set of districts located in the Coast province. Make use 

again of the Selected by Rectangle tool.  

 

 Right click District_epidat.shp in the TOC and open the attribute table by 

clicking on Open attribute table in the layer menu. Under the dropdown menu 

at the bottom of the attribute table, select the option Show selected features 

to view details of selected districts. 
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 These features can also be exported as a new shapefile by right-clicking 

District_epidat.shp and selecting SAVE SELECTION AS. Save this new shapefile 

in the “C:\...\Kenya_project\Vector” as CoastProv_epidat.shp. 
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 Once you‟ve saved this new shapefile, clear the selection by clicking on the 

button Unselect all  at the top of the table window. Also, select the option 

Show all features under the dropdown menu in the bottom left of the attribute 

table to view all features included in the layer District_epidat.shp. 

 

 

1.2. Filtering data using the attribute table tools 

 

Now you will select map features through simple queries, using some of the 

available tools at the bottom of the ATTRIBUTE TABLE window. 

 Right-click on District_epidat.shp in the TOC and select Open attribute table. 

Explore the table. Each row corresponds to a spatial feature (administrative 

district) and each column represents an attribute.  

 

 Click on the grey box at the beginning of a row, and the corresponding feature 

is highlighted in yellow on the map. For example, you can select the fourth 

feature in the table which correspond to „Taita‟ district, in Coast Province.  

 

 Click the Zoom map to selected row button  either in the tool bar or in the 

ATTRIBUTE TABLE tools and the map zooms in to the selected feature. 
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 Click the Unselect all  button in the tool bar to clear selection.  

 

 Use the tools at the bottom left of the attribute table to filter features from 

the table. We only want to select those districts in Coast province for which 

prevalence data of helminth infections are available. For that, we firstly have 

to filter those features with value „COAST‟ in the field “UPPERLVLNA”.  

 

 
 

 Expand the dropdown menu at the bottom left of the attribute table and select 

the field “UPPERLVLNA” from the list of attributes under the Column filter 

option. 
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 This will bring up a box beside the name‟s field selected “UPPERLVLNA.” Type 

COAST in this box to filter all districts of Coast Province and click Apply. 

 

 If you wanted to select those districts on your map, click on the grey box at the 

beginning of each row, and the corresponding features are highlighted in yellow 

on the map. 

 

 Close the ATTRIBUTE TABLE window. The selected features will be highlighted 

(in yellow). 
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 As we learnt earlier, these selected features can also be exported as a new 

shapefile by right-clicking District_epidat.shp and selecting SAVE SELECTION 

AS. 

 Clear the selection by clicking on the button Unselect all  at the top of the 

table window. Also, select the option Show all features under the dropdown 

menu at the bottom left of the attribute table to view all features included in 

the layer District_epidat.shp. 

 

 
 

 

1.3. Selecting data using queries (Select by expression) 

 

The second method of selecting data is using attribute values. The steps to select 

data using a query are: 

 

 1. Choose to select by attributes. 

 2. Choose which layer you are selecting features from. 

 3. Define the query. 

 4. Select the data. 

 

Start by selecting all schools, from Schools_epidat.shp layer, which are in Coast 

Province. Turn on this shapefile in the TOC. 

 Right click on Schools_epidat.shp file and open the ATTRIBUTE TABLE. 
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 Click on the Select features by expression  button at the top of the table 

window. The Select by Expression window will pop up. 

 
 

 Unfold the option Fields and Values under the Function List panel. You should 

notice that all the items in the layer attribute table are listed. 

 

 Scroll down the list of available items/fields to find „province‟. Double click on 

this field. You should notice it appears in the bottom box. 
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 Click once on „=‟ then click on the Load all unique values button under the 

values box. This will list the values within that field. Double click on „Coast‟. 

This should create the query “province = 'Coast'.” 

 

 

 Click OK to run this query. If the query is correctly executed a set of schools 

will be selected and will turn yellow. You can use the Zoom to selection  

tool if you cannot currently see all the schools.  
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You can check the option Show selected features under the dropdown menu at 

the bottom of the attribute table to just view selected records.  

 

If the query is wrong an error message will appear. If this happens, close the error 

message window and the Select by Expression menu and start again. 

 At present the yellow schools are those on the coast. As we previously did, 

these selected features can also be exported as a new shapefile by right-

clicking Schools_epidat.shp and selecting SAVE SELECTION AS in the layer 

menu.  
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 Save this new shapefile as CoastProv_schools_epidat.shp into the folder 

“C:\...\Kenya_project\Vector.” 

 

Now, we want to select a subset of these schools that are equipped with „ordinary 

latrines‟ (“toilettype” field) i.e. to use the Select from current selection method. 

 

 In the Attribute table, make sure that the option Show selected features is 

checked under the dropdown menu at the bottom. 

 

 Click on the Select features by expression  button at the top of the 

attribute table. The Select by Expression window will pop up. 

 

 Double click on “toilettype” under the Field and Values option from the 

Function List panel. Then click (once) on „=‟ and the Load all unique values 

button under the values box. This will list the values within that field. Double 

click on „ordinary latrines‟. This should create the query “toilettype = 'ordinary 

latrines'.” 

 

 Click on the Select within selection option under the small dropdown menu at 

the bottom right of the Select by Expression window.  

 

 

The schools shown in yellow are those in Coast Province equipped with 

ordinary toilets (21). 
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 Clear the selection by clicking on the button Unselect all  at the top of the 

table window. Also, select the option Show all features under the dropdown 

menu in the bottom left of the attribute table to view all features included in 

the layer Schools_epidat.shp. 

 

1.4. Selecting data using spatial queries 

 

The Spatial Query plugin generates a spatial query (select features) in a target 

layer based on another layer. This functionality is based on the GEOS library and 

depends on the selected source feature layer. 

 

Possible operators are: crosses, intersects, ‘is disjoint’, touches, or within. 

Polygon layers do not provide the „touches‟ and „crosses‟ operator. 

 

 First, check that the Spatial Query plugin is turned on . Under Plugin option 

in the Menu bar, open the QGIS Plugin Manager by clicking on Manage and 

Install Plugins option. 

 

Note: QGIS has been designed with a plugin architecture. This allows many new 

features/functions to be easily added to the application. Many of the features in QGIS are 

actually implemented as either core or external plugins. 
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Managing plugins typically means loading or unloading them using the Plugin 

Manager. External plugins can be installed and directly activated or uninstalled 

using the Python Plugin Installer. To deactivate and reactivate external plugins, 

the Plugin Manager is used again. The Plugin Manager lists all the available plugins 

and their status (loaded or unloaded), including all core plugins and all external 

plugins that have been installed.  

 

Those plugins that are already loaded have a check mark to the left of their name. 

To enable a particular plugin, click on the checkbox to the left of the plugin name, 

and click OK button. 

 

 



GIS training for Neglected Tropical Diseases mapping 
Analysing spatial data sets using QGIS 2.0.1-Dufour  
 

www.thiswormyworld.org | 33 
 

 To get back a full overview of your map project, under View in the Menu bar, 

choose Zoom Full option. This will zoom to the area covered by the largest 

layer. Also, you can use the Full Extent button found on the tool bar. 

 

 Click on the Spatial Query  icon which appears at the bottom of the QGIS 

„vertical‟ toolbar or open Vector menu in the Menu bar.  

 

 
 

 
 

 The Spatial Query dialog box appears, showing the different options of spatial 

selection. We have to choose the set of source layers from which you want to 
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select features, the reference layer used to select the source layer features 

and the type of spatial relationship which rules this selection. 

 

 

 

 We want to extract those features from the Kenya roads.shp which, for 

example, are contained within Coast Province. 

 

 For this, we first select those districts which are part of the Coast Province 

from Kenya admin.shp. This selection can be done using the ATTRIBUTE TABLE 

tools as it‟s shown in the section 1.2. 

 

 Right-click on Kenya admin.shp in the TOC and select Open attribute table.  

 

 Use the tools at the top of the attribute table to select features from the table. 

As we wish to only select those districts in Coast Province, we need to select 

those features with value „COAST‟ in the field “UPPERLVLNA”.  

 

 Click on the Select features by expression  button at the top of the 

attribute table. The Select by Expression window will pop up. 

 

 Double click on “UPPERLVLNA” under the Field and Values option from the 

Function List panel. Then click (once) on „=‟ and the Load all unique values 

button under the values box. This will list the values within that field. Double 

click on „COAST‟. This should create the query “UPPERLVLNA= 'COAST'.” 
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 You can check the option Show selected features under the dropdown menu at 

the bottom of the attribute table to just view selected records. Close the 

attribute table of Kenya admin.shp. 

 

 

 Open again the Spatial Query dialog box and select Kenya roads.shp as source 

layer and Kenya admin.shp as the reference layer. Set the spatial relationship 

(Where the feature) „Within‟. You will note that only 13 selected geometries 

from Kenya admin.shp (the districts from Coast Province) are included in this 

spatial query.   
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 After clicking on Apply button, a right window pops up showing the features of 

the source layer (Kenya roads.shp) which are located within Coast Province 

(194 features). 

 

13 Features selected 

from the attribute table 

tools of Kenya admin.shp 
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 The selected features can 

also be exported as a new 

shapefile, clicking on the 

button at the 

bottom left of the Spatial 

Query dialog box. 

 

 

 

 

 

 A new event layer (temporal) with the selected features appears at the bottom 

of the TOC.  

 

 

 Close the Spatial Query dialog box. 

 

 Right-click on the temporal layer name in the TOC to deploy the Menu layer. 

Select Save as to create a new shapefile which is only going to contain the 

roads within Coast province. Save this new layer as CoastProv_roads.shp in the 

“C:\...\Kenya_project\Vector” folder.  
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Now, it’s your turn. Extract the locations (Kenya locations.shp) within Coast 

province following the same steps to obtain the roads. Save the spatial query 

result as a new shapefile called CoastProv_locations.shp in the folder 

“C:\...\Kenya_project\Vector.”   
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 Once you have obtained the roads and locations from Coast province, clear the 

selection undertook on Kenya admin.shp by clicking on Deselect features from 

all layers button. 
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2. Geoprocessing tools applicable to Vector layers 

 

Geoprocessing functions are contained within another plugin called fTools, which 

appears active by default in the Quantum GIS 1.7 version due to its importance. 

The goal of fTools plugin is to provide a one-stop resource for many common 

vector-based GIS tasks, without the need for additional software, libraries, or 

complex workarounds. fTools takes advantage of existing core QGIS libraries.  

It comprises a suite of spatial data management and analysis functions that are 

both fast and functional. It features geoprocessing functions, geometry 

manipulation tools, sampling and analysis modules, as well as several data 

management functions to further facilitate and streamline GIS based research and 

analysis. Some of the fTools features include:  

 Perform geoprocessing operations including intersections, differencing, unions, 

dissolves, and clipping. 

 

 
 

 Extract relevant geometry information and products from existing layers 

including centroids, nodes, lines, single and multipart geometries, simplified 

geometries, and more. 

 

 Perform several sampling and field-based tasks, including generating grids, both 

regular and random point generation, random and spatially constrained 

selections, and study area extraction. 

 

Right, let‟s get started.  

 First, check that the fTools plugin is turned on, even though as it was 

previously mentioned this plugin is operating by default. For that, click on 

Plugin option in the Menu bar, and open the QGIS Plugin Manager by clicking 

on Manage and Install Plugins option. 
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2.1. Union 

This tool allows us to merge the features from different shapefiles in a new event 

layer (temporal) which can eventually be exported as a new shapefile. Here we are 

going to use this tool to merge a number of hydrographical features including 

water bodies and rivers.   

 Under Vector in the Menu bar, click on Geoprocessing tools to access to the 

set of available geoprocessing tools. Click on Union tool to open the 

corresponding dialog box. 
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 Select Kenya rivers.shp as Input Vector Layer and Kenya water bodies.shp as 

Union layer. Save the output layer as Kenya hydrography.shp in the folder 

“C:\...\Kenya_project\Vector.” Click OK button to run the geoprocessing tool 

and close the Union dialog box.   

 

 

 

 A small window pops up asking us whether we would like to add this new layer 

to the TOC. Click Yes. 
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 A new Polyline layer called Kenya hydrography.shp appears below the 

“Basemap” layers group. Turn off  the “Basemap” group layers and the rest 

of layers to explore the new shapefile. 

 

 

 

Notice that the new output layer shows linear type geometry despite the Union layer 

being a polygon vector layer (water bodies). QGIS automatically downgrades the 

geometry of the output layer to the lower geometry of both vector layer merged 

considering to polygon features as the top of geometries and point type layers the lower 

one.  

 

In addition, this new layer inherits the attribute from both the Input Vector Layer 

and the Union Layer. 

 

 Explore the attribute layer of Kenya hydrography.shp and check that some 

features of this new layer show NULL values for the attributes corresponding to 

the Input Vector Layer and conversely, other show NULL values for the 

attributes corresponding to the Union Layer. Those features, for which all their 

attributes fields are filled with any value, correspond to overlapping features. 
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2.2. Intersect 

We are interested in extracting the rivers and water bodies located in Coast 

province. For that, we are going to make use of the Intersect tool to extract a set 

of features from the recently created Kenya hydrography.shp.  

 First, we have to select from Kenya admin.shp those districts which comprise 

Coast province. This selection can be done using the ATTRIBUTE TABLE tools as 

it was shown in the section 1.2. 

 

 Turn on  Kenya admin.shp, and place Kenya hydrograhy.shp above the 

“Basemap” layer group (drag and drop it). Right-click on Kenya admin.shp in 

the TOC and select Open attribute table.  

 

 

 

 Use the tools at the top of the attribute table to select features from the table. 

As we wish to only select those districts in Coast Province, we need to select 

those features with value „COAST‟ in the field “UPPERLVLNA.”  

 

 Click on the Select features by expression  button at the top of the 

attribute table. The Select by Expression window will pop up. 

 

 Double click on “UPPERLVLNA” under the Field and Values option from the 

Function List panel. Then click (once) on „=‟ and the Load all unique values 

button under the values box. This will list the values within that field. Double 

click on „COAST‟. This should create the query “UPPERLVLNA= 'COAST'.” 
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 Close the attribute table of Kenya admin.shp. 

 

 Under Vector in the Menu bar, click on Geoprocessing tools to access to the 

set of available geoprocessing tools. Click on Intersect tool to open the 

corresponding dialog box. 

 

 

 

 Select Kenya hydrography.shp as Input Vector Layer and Kenya admin.shp as 

Intersect Layer. Notice that the option Use only selected features is 

automatically turned on when selecting Kenya admin.shp as Intersect Layer. 
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 Save the output layer as CoastProv_hydrography.shp in the folder 

“C:\...\Kenya_project\Vector.” Click OK button to run the geoprocessing tool 

and close the Intersect dialog box.  

 

 Turn off  Kenya hydrography.shp and also, drag and drop 

CoastProv_hydrography.shp at the top of the TOC if needed. 

 

 
 

 Explore the attribute layer of CoastProv_hydrography.shp. Notice that some 

fields are redundant and therefore we may wish to delete unnecessary fields in 

order to make the attribute table more readable. 
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 Click on the Toggle Editing Mode  button to permit changes to be made in 

the attribute table. This tool is placed at the top right of the attribute table 

and makes enable other editing tools. 

 

 Click on the Delete Column  button to open a dialog box which shows all 

available attributes. From this list, select the following fields to be deleted; 

ISO2, COUNTRY, Shape_Le_2, Shape_Area, ISO_CTRY, SATATECODE, LVL, 

UPPERLVLID and UPPERLVLNA.  
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 Then, click again on the Toggle Editing Mode  button to accept the 

changes undertaken on the attribute table. Click on Save button in the small 

window that eventually pops up.     

 

 

 

 Once you have extracted the water bodies and streams from Coast province, 

clear the selection undertook on Kenya admin.shp by clicking on Deselect 

features from all layers button. 
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2.3. Buffer 

Buffering usually creates two areas: one area that is within a specified distance to 

selected real world features and the other area that is beyond. The area that is 

within the specified distance is called the buffer zone. A buffer zone is any area 

that serves the purpose of keeping real world features distant from one another. 

 
In a GIS Application, buffer zones are always represented as vector polygons 
enclosing other polygon, line or point features. 
 

 

 

 There are several variations in the developing of buffer zones (buffering). The 

buffer distance or buffer size can vary according to numerical values provided 

in the vector layer attribute table for each feature. The numerical values need 

to be defined in map units according to the Coordinate Reference System (CRS) 

used for the data. 

 

 Buffers around polyline features, such as rivers or roads, do not have to be on 

both sides of the lines. They can be on either the left side or the right side of 

the line feature. 

 

 A feature can also have more than one buffer zone. For instance, we can 
consider different level of risk for malaria transmission depending on the 
distance to ponds or streams, so that a decreasing risk is estimated at distances 
of 0.5, 1, 5 and 10 km, thus forming multiple rings around each water body. 

 

 Buffer zones often have dissolved boundaries so that there are no overlapping 
areas between the buffer zones. In some cases though, it may also be useful for 
boundaries of buffer zones to remain intact, so that each buffer zone is a 
separate polygon and you can identify the overlapping areas. 
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 Buffer zones around polygon features are usually extended outward from a 

polygon boundary but it is also possible to create a buffer zone inward from a 

polygon boundary. 

 

Now, we want to distinguish those surveyed schools placed within a 5-km distance 

to the nearest permanent water body or stream from those farther away as we 

hypothesize that a higher prevalence of helminth infection could be expected in 

the latter group. 

Note: Regarding this assumption, it must be pointed out that the distance to water 

bodies has shown to be related to the risk of schistosome infection but not so for 

helminth infections. As School_epidat.shp file only includes data concerning to 

helminth infections, we will practise this tool according to the data available. 

 

 Now, we want to set up a buffer of 5km around the features of 

CoastProv_hydrography.shp which, as we saw earlier, displays the water bodies 

and streams altogether. 

  

 However, as a geographical coordinate system (GCS-WGS84) was set when 

creating CoastProv_hydrography.shp, any geoprocessing tool applied on this 

layer will be working in degree units. Obviously, we are not used to measuring 

distance in degree units but in metric units so that we need to transform this 

layer, namely to reproject it, into a projected coordinate system such as 

WGS84-World Mercator.  

 

Thus, in this section it will be shown how to project a vector layer. The procedure 

is very straightforward with QGIS. What it needs to be done is to create a new 

version of the layer but setting the new projected coordinate system selected, for 

instance WGS84-World Mercator.  
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 Right-click on CoastProv_hydrography.shp and select SAVE AS from layer menu. 

Then, under the dropdown menu CRS select the option Project CRS and click 

on Browse to open a new dialog box where you can choose from a list the 

coordinate system to be assigned to the new shapefile.  

 

 As the WGS84-World Mercator projected coordinate system has previously been 

used, it will appear in the list of favourite or recently used coordinate systems. 

If not, this Projected Coordinate System can be found within the set of 

Mercator Reference Systems in the dropdown menu at the bottom of the dialog 

box.  

 

 

 



GIS training for Neglected Tropical Diseases mapping 
Analysing spatial data sets using QGIS 2.0.1-Dufour  
 

www.thiswormyworld.org | 52 
 

Note: You can also write 3395 in the Filter option to filter this coordinate system from 

the list at the bottom panel. 

 

 Save the new layer as CoastProv_hydrography_projected.shp in the folder 

“C:\...\Kenya_project\Vector.” 

 

 Please turn off  CoastProv_hydrography.shp. 

 

 Under Vector in the Menu bar, click on Geoprocessing tools to access to the 

set of available geoprocessing tools. Click on Buffer tool to open the 

corresponding dialog box. 
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 Select CoastProv_hydrography_projected.shp as Input Vector Layer and a 

Buffer distance equal to 5000. Don‟t enable the option Dissolve buffer result.  

 

 

 Save the output layer as Buffer_5km_CoastProv_hydrography.shp in the Vector 

folder. Click OK button to run the geoprocessing tool and close the Buffer 

dialog box.  

 

 A small window pops up asking us whether we want to add this new layer to the 

TOC. Click Yes. 
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 A new polygon layer called Buffer_5km_CoastProv_hydrography.shp is created 

and displayed.  

 

 

Now, we want to classify the surveyed schools from Coast province in two groups; 

located within 5-km of any water surface and located outside this catchment area. 

There are different approaches to do it.  

For this practical we have chosen one based on the Spatial Query tool in order to 

identify those surveyed schools plotted within the catchment area (Buffer_5km).   

Firstly, we have to add a new attribute (column) or field to the 

CoastProv_schools_epidat.shp, which was previously created in the section 1.3. 

 

 Load to the map project the shapefile CoastProv_schools_epidat.shp. Search in 

the Vector folder. 

 

 Open the layer Attribute table by right clicking on the layer in the TOC. 

 

 Click on the Toggle Editing Mode  button to permit changes to be made in 

the attribute table. This tool is placed at the top right of the attribute table 

and makes enable other editing tools. 

 

 Click on the New Column  button to add a new field. A small dialog box will 

pop up to set the main parameters of this new field; name, type of data, width 

and precision (for decimal number). 
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 Set the following parameters: 

 Name: Buffer 5km 

 Type: Text (string) 

 Width (number of characters): 25 

 

 

 Click OK to add the new attribute. This new column shows NULL values. We 

have to run some geoprocessing in order to assign the corresponding value to all 

the features (surveyed schools) of this layer. 
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 Then, click again on the Toggle Editing Mode  button to accept the changes 

undertaken on the attribute table. Click on Save button in the small window 

that eventually pops up.     

 

 Click on the Spatial Query  icon which appears at the bottom of the QGIS 

„vertical‟ toolbar or open Vector menu in the Menu bar.  

 

 The Spatial Query dialog box appears, showing the different options of spatial 

selection. We have to set the source layer from which we want to select 

features, the reference layer used to select the source layer features and the 

type of spatial relationship which rule this selection. 

 

 Select CostProv_schools_epidat.shp as source layer and 

Buffer_5km_CoastProv_hydrography.shp as the reference layer. Set the spatial 

relationship (“Where the feature”) „Within‟. Click on Apply button to run the 

spatial query. 

 

 
 

 After clicking on Apply button, a right window pops up showing the features of 

the source layer (CostProv_schools_epidat.shp) which are located within the 5-

km catchment area (21 of 46 features). 
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 Click on Apply button again and close the dialog box.  

 

 Open again the attribute table of CostProv_schools_epidat.shp. Notice that 

some features are highlighted; those which meet the spatial query of being 

within a 5-km catchment area from any water surface. 

 

 Click on the Toggle Editing Mode  button to be able to make changes in the 

attribute table. 

 

 Now, click on the Field Calculator  tool to assign value to the selected 

features. A new dialog box appears to enable us to set the corresponding 

parameters for this selection.  

 

 Enable the option Update existing field, as we wanted to add value to the 

selected features, and select the field “Buffer 5km” in the tab below.  
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 After selecting the field “Buffer 5km”, choose Replace function from the String 

group under the Function List. In the window at the bottom complete the 

following parameters of the function: Replace (‘NULL’,’NULL’,’Inside’). In this 

way, you will be shifting NULL value into „Inside‟ value. 

Click OK to make effective the change on this field. 
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 Now, those features within the 5-km catchment area show this field filled with 

the string ‘Inside‟. 
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 Then, click on the Invert Selection  button in order to highlight those 

features outside the 5-km catchment area. 

 

 Once again, click on the Field Calculator  tool to assign value to the 

selected features. Follow the same steps above mentioned to assign values to 

this features but now write down ‟Outside‟ to replace NULL values (Replace 

(‘NULL’,’NULL’,’Outside’).  
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 Then, click again on the Toggle Editing Mode  button to accept the changes 

undertaken on the attribute table. Click on Save button in the small window 

that eventually pops up.     

 Clear the selection by clicking on the button Unselect all  at the top of the 

table window. 

 

 Now, follow the steps provided in the Practical 1 (section 4.3) to display the 

surveyed schools with a different symbol depending on the distance to water 

surfaces; within a 5-km distance (inside) or further away (outside).   
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3. Create a new map composition 

 

3.1. Create a map composition 

A detailed explanation about Print Composer was provided in the Practical 1 

(section 5, pages 50-61). In the next section, we are going to develop a map which 

displays the surveyed schools in Coast Province according to the distance to water 

surfaces (water bodies or streams). We are also going to display those geographical 

elements which have been extracted for this province through the different 

aforementioned approaches. 

 

Opening the Print Composer provides you with a blank canvas to which you can 

add the current QGIS map canvas, legend, scale bar, images, basic shapes, arrows 

and text. There are a set of features which should always be included in a map 

composition: legend, scale bar and title. 

 Firstly, make sure that the layers required to make this map composition have 

been loaded to your map project. Click on the Add vector layer  button 

and load the following layers: 

 

 CoastProv_schools_epidata.shp 

 CoastProv_roads.shp 

 CoastProv_hydrography.shp 

 CoastProv_epidat.shp 

 CoastProv_admin.shp 
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 Create a new „group‟ of layers called CoastProvince. For that, holding the Ctrl 

key down whilst clicking on each layer you want to take part in this group. 

Afterwards, right click on any layer to open layer properties dialog box, and 

then click on Group Selected. 

 

 Right click on “group1” and select Rename. Rename this new layer group as 

“CoastProvince.” 

 

 Drag your new layer group and drop it above the Basemap group. Turn off  

the latter in the TOC. 

 

Now, it’s your turn. Try to change the symbology for the rest of vector layers 

included in CoastProvince layer group so that you may display a more readable and 

comprehensible map.  

Apply the same settings which were used for the general map of Kenya. Go to 

Practical 1 (section 3.3; pages 33-38) to remind yourself how to set this symbology. 

 

 

 

 For the CoastProv_epidat.shp layer, we are going to show the prevalence of 

Hookworms infection based on WHO recommended prevalence categories: low 

risk <20%, moderate risk ≥20 and <50%, high risk ≥50%. Think carefully about 

the most appropriate way to categorise your data. 
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The steps to symbolize this type of data and obtain a choropleths map were 

covered in the Practical 2 (section 5).   

 

 

 Open Print Composer by selecting File>New Print Composer in the drop-down 

menu or select the button corresponding to New Print Composer in the tool 

bar . The PRINT COMPOSER window will pop up to enable us to perform our 

map composition.  

Note: Composer Manager  button allows us to access to the different composition in 

progress and manage them; showing, removing, closing and so on. 
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 A small window will eventually pop up to assign a title name for the new map 

composition. You can save this map composition as Kenya practical 3. 

 

 Click on the Add new map button and click and drag a rectangle over the 

blank workspace to add your current map view to the Print Composer. 

 

 
  

 You can resize the map view by dragging either the corners or the sides and 

adjusting the frame size.   
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 If we wish to add a frame around the map view, make sure that the Frame 

option is checked off under Item properties tab. You can also set the thickness 

of this frame. 

 

Scale Bar 

 Add a scale bar to the map using the Add new scale bar tool and dragging a 

box on the map. As we have enabled the option on-the-fly projection and set a 

Projected Coordinate System (EPGS: 3395-WGS84/World Mercator) (Practical 1, 

section 2.5), your scale bar will be displayed in meters as this corresponds to 

the map units.  
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 Open the Item properties tab at the right of the PRINT COMPOSER window in 

order to adjust the different parameters available for this feature. Notice that 

this tab is shared by any feature added to our map composition.  

 

 
 

 

 According to the spatial resolution at which the map has been displayed, 
change the Segment size to 50000 and Map units per bar units to 1000 so that 
each segment in the scale bar correspond to 100 km. Add km to the unit label 
and finally, shorten the scale bar by reducing the number of left segments to 0.  

 

 
 
 



GIS training for Neglected Tropical Diseases mapping 
Analysing spatial data sets using QGIS 2.0.1-Dufour  
 

www.thiswormyworld.org | 68 
 

Legend 
 

 Add a legend to the map by selecting the Add new legend tool  and click to 

any place on the layout.  

 

 
 

 Use the options under the Item properties tab to adjust the legend to your 

liking. You can move items up and down and edit their names here.  

Under Item properties you can first encounter the Main properties panel to 

change legend title and adjust the font of legend items. You can also change, 

under Legend item panel, the appearance of each legend items. 
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 Under Main properties panel, change the legend title and write Trichuris 

infection in Coast Province, for example, as this view shows this area of the 

country. Afterwards, click on Title Font button under Fonts panel and change 

the title format; underline, bold and letter size 14.  

 

 
 

 Change the format of some legend items. Click on the Legend item panel, just 

below the Main properties panel, and change the legend items‟ names. 

 

 For that, you have to select an item and click on Editing tool.  
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 For instance, you can write “Road Network” instead of “CoastProv_roads”, 

“Water surfaces” instead of “CoastProv_hydrography”, and “Coast Province 

limits” instead of “CoastProv_admin”. Finally, change “CoastProv_epidat” by 

“Risk of Trichuriasis” and “CoastProv_school_epidat” by “Schools surveyed”.  

 

 
 

Title and North Arrow 

 

 Add a title to the map using the Add new label  tool. You can adjust the 

text under the item tab, and size and position by dragging the blue squares on 

the map. When adding a new label, the Item Properties tab instantly pops up 

enabling you to change title content and font properties.  
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 Under Label panel, change the map title and write Prevalence of Trichuris 

trichiura infection and distance to water surfaces (5-km buffer area). 

Afterwards, click on Font button under Main properties panel and change the 

title format; underline, bold and letter size 16, for example. Finally, under 

Alignment panel check the Center option in both Horizontal and Vertical 

alignment settings.  

 

 To add a North Arrow to the map, use the Add image   tool. Click on the 

map to place a box, and choose a north arrow from the images on the right, 

under Search directories panel.  
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3.2. Print Layouts 

 

 The Composition tab allows you to set paper size, orientation, the print quality 

for the output file in dpi and to activate snapping to a grid of a defined 

resolution. Note that Snap to grid feature only works if you define the spacing 

to be > 0 (try 5 for both X and Y grid offset).  

 

 You can also activate the Print as raster checkbox. This means all elements 

will be rastered before printing or saving as Postscript of PDF. 
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To export the map composition as an image or PDF document that can be used in a 

report, do the following: 

 Under Composer in the main menu, select Export as PDF  or Export as 

Image .  In the window, set the name of the file, select the file type - 

JPEG,TIFF, GIF, BMP - and click on Save. 

 

 
 

 Your image has now been saved, and can be opened in other programmes such 

as Word, Powerpoint etc.  

 


