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1 introduction

Since 1995, local communities and organisations working with communities have been increasingly interested in using Geographic Information Systems (GIS). As a result, the use of GIS has evolved from a process that traditionally was practised solely by highly trained experts to one with a heightened capacity to be used by, and on behalf of, local communities and marginalised people. This shift has led to the development of a community of practice that is referred to as Participatory GIS (PGIS). 
Because GIS can generate, manage, analyse and communicate spatial information, these tools have become a major conduit to documenting, expressing, presenting and protecting local spatial knowledge, including information related to land use and territory definition. However, in order to realise the benefits of GIS as a mechanism for community representation and empowerment, facilitators and community members need to understand the fundamental capabilities of these technologies.

2 What is GIS?

A Geographic Information System (GIS) is a computer-based suite of tools that captures, stores, analyses, manages and presents data that are linked to a specific location in the real world. A GIS package can work with maps, remote sensing, land surveying, aerial photography, databases and other tools. 

In the strictest sense, the term describes any information system that integrates, stores, edits, analyses, shares and displays geographic information. In a more generic sense, GIS applications are tools that allow users to create queries (user-created searches), analyse spatial information, edit data and maps and present the results of all these operations in either map or textual form.

GIS can be used to represent a variety of different features that occur on the Earth’s surface. This includes information related to the natural geography (e.g. forest cover or geology) or the relationship of people to the physical environment (e.g. the location of roads and infrastructure or the distribution of people through space). Most importantly, GIS presents information on features or events that occur at a specific location. This is referred to as “geospatial data” and can be defined as any information related to a location that can be expressed using geographic coordinates such as latitude and longitude. 
While the most obvious use of GIS is the creation of maps, it can also be used for a variety of other purposes. These include: 

· visualising the relationship between various places or geographic features and the events that occur at these locations (e.g. viewing different types of data layers together in order to make a connection between the features they represent);  
· searching the data for various geospatial associations (e.g. searching for all locations with a population above 1,000,000 people);  
· analysing geospatial data. 
3 Representing Data

GIS is not only useful for representing geospatial data that are tied to a given set of coordinates, it can also work with data that are not inherently spatial, such as the percentage of urban residents who make use of public transportation at various times throughout the day or week. It is possible to identify ways that information can be represented by GIS by understanding the kinds of questions that these systems can answer:  

· What is located at a given point?  – GIS can be used simply to identify features that are present at a given location. These can be anything from geographic features to patterns of human settlement. 
· What kinds of changes have occurred? – The answers that GIS can provide to this question allow users to understand the way that the land and peoples’ relationship with it have changed over time. 
· What kinds of patterns exist? – GIS is capable of illustrating various patterns that occur within a given area, such as the incidence of disease in relation to access to clean water. 
· What would happen if some kind of a change were to occur? – GIS can be used to evaluate potential outcomes of an action. For example, if a tract of forest were removed, what impacts would occur on drinking water?
 

The way that data are represented in a GIS makes use of features known as points, lines and polygons. 
Points: A point refers to one spot on a map that can be represented by a set of coordinates (such as latitude and longitude). Points can be used to represent exact locations of various features or events. Points have no area. GIS can be used to measure the distance between points or the frequency of points. Lines and polygons (discussed below) are made up of strings of points.    

Lines: A line represents a series of connected points. Lines can be straight or rounded, and can meet or intersect with other lines. Lines can be measured for distance (but not width or area). 
Polygons:  When lines form an enclosed area, they form a polygon. A polygon represents an area and is defined by boundaries that are often far more complex than a simple series of straight lines (e.g. a triangle or square). An example of a polygon that may occur on a map is a lake (see the figure below). 
GIS can be used to display information about a polygon, such as its name and area.  
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Data Layers
All of the features contained within a GIS can be displayed through one or more data layer(s). Data layers usually contain thematic data of one specific type (e.g. a layer for lakes or a layer for roads). These layers can be selectively turned on or off and placed on top of or below one another to display various components and relate information about features between layers. Data layers are saved as individual files, which can be opened and added to a data set. Many data layers can be open at one time. 
In the image, four data layers have been opened: one layer depicts an aerial image, one shows the inland bodies of water, another displays rivers and one details tree coverage in the area. More information about the data layers can be seen by selecting the layer titles. 
5 Quantum GIS

This Module explores the basic functions and features of GIS using a software package called Quantum GIS. Quantum GIS was chosen because it is open source, meaning it is freely available and supported by a community of programmers and GIS technicians. Furthermore, Quantum GIS is considered to be a user-friendly system. 
5.1 The Graphical User Interface (GUI)

A graphical user interface (GUI) uses clickable symbols and text to simplify the interactions that people have with the software they are using. The first step in understanding how to use any kind of software is to become familiar with the tools and features that are available and to learn what they can do. Understanding these functions is an important part of learning how to use a GIS and recognising the needs that GIS might meet when engaging in a participatory mapping project.  

The following image has been labelled with numbers that correspond with descriptions of some of the main features of the GUI.  
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Map Canvas:  This is the area where the data are displayed. It is also the primary canvas for editing the map or creating new features. 
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Map Legend:  All of the data layers that have been opened are displayed in the legend. Data layers can be turned on or off by clicking on the check box next to the name of the layer (in this example, all of the layers have been turned on).  Information associated with data layers can be viewed from the legend and changes can be made to the data itself by right-clicking on the name in the legend and selecting from a variety of options.  
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Map Overview Canvas:  This canvas displays an overview of layers that are turned on in the map canvas. It is used for locating certain features because it displays the extent of the entire map, with a red rectangle outlining the present view if the user has zoomed in or panned the map to a particular location. 
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Toolbar:  The toolbar is home to the different tools that are provided with the Quantum GIS software package. The function of each of these tools is explained in greater detail in the following section. 
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Map Coordinates:  This box displays the map’s coordinates at any given location. The coordinates that are shown relate to the position of the mouse at any given time. Therefore, these numbers are always changing when the cursor is moving. 
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Map Scale:  This box displays the scale of the map. This changes whenever users zoom in or out. Users can set this manually by typing the desired scale into this box. 
5.2 The Toolbar 
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The above illustration depicts the toolbar that is used within Quantum GIS. The following describes the functions for each of the tools that a user might encounter. 
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Pan Map:  By clicking the left mouse button and pulling the mouse in the desired direction, this tool can be used to move the image around on the screen.
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Help Contents:  This icon sends the user to a searchable web page discussing problems that have been encountered with the Quantum GIS software.
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What’s This?: This tool is particularly useful to new users of Quantum GIS. After this icon has been selected, a box pops up explaining the name and function of each feature on which the user clicks.   
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Identify Features:  When this tool is in use, a window opens when the user clicks on any item (such as a lake or a symbol representing a hospital). Information about the feature that was selected is displayed in the window that opens. 
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Select Features:  This tool allows users to select certain features. Once they have been selected, the features are highlighted on the map and within the table that corresponds with the layer. This makes it simpler for users to search for information about a given feature. 
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Open Attribute Table:  When the user clicks on this icon, a table opens displaying all of the data that have been recorded and attributed to various features in a data layer. The attribute table can also be opened by right-clicking on the name of the layer in the legend and selecting “Open attribute table”.  
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Zoom In: This tool is used to zoom in on particular features of the map. This can either be done by clicking once, which increases the scale, or by clicking and dragging to form a box around specific features which fits to the window. 
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Zoom Out:  This tool is used to zoom out. This can be done either by clicking once or by clicking and dragging to form a box. 
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Zoom Full:  When the user clicks on this tool, it fits the image to the window in which it appears (also known as the map canvas). 
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Zoom to Selection:  This tool should be used in conjunction with the “Select Features” tool. Once a feature, such as a lake, has been selected, clicking on the “Zoom to Selection” icon fits the selected feature to the window. 
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Zoom to Layer:  Once a layer of interest has been selected (by clicking on it in the legend), this tool can be used to quickly zoom to that layer. 
[image: image29.png]


Zoom Last:  This tool allows users to return the image to a previous view once they have moved away from this, either by zooming in or out or by panning the screen in any direction.  

Refresh:  When users click on this icon, the map is updated with any changes that have been made. 
New Bookmark:  Quantum GIS allows users to save locations on which they may have been working for easy retrieval at a later time. This can be very useful because maps are often relatively large and contain lots of information. Users name the bookmark and then are able to easily zoom to that same location at any time by clicking on the name of the bookmark. 
Show Bookmarks:  When the user clicks on this icon, a list of all bookmarks that have been created is displayed; the user can then select the appropriate bookmark and zoom to it.   

Measure Line:  This tool is used to measure the length of any line or series of lines. When the user clicks on this tool, a window opens which displays the length of each individual line segment and a running total of all connected lines. 
Measure Area:  This tool works in much the same manner as the measure line tool, except that it provides the area of an enclosed space. 
Toggle Editing:  Clicking on this icon switches between editing mode, where users are able to add features to the map, and viewing mode, where nothing can be added or taken away. Once editing mode has been selected, a variety of new tools becomes available for creating points, lines and polygons and for modifying or moving pre-existing features. 
Hide All Layers:  This tool turns off all of the layers that are open when the user clicks on it.

Show All Layers:  This has the opposite function of the “Hide All Layers” tool. When it is used, all of the layers that are listed in the legend open. 

Add to Overview:  At the bottom left side of the screen, there is an overview window that displays a small version of the layers which are open and which the user has selected to be added to the overview. To select the features to display within the overview, the user chooses the desired layer and then clicks on this icon. 

Add Layer:  These tools are used to select and add various types of data layers to the map. Each icon is used to open a different type of layer, which varies depending on the way that data are displayed. The different ways of displaying data are discussed in greater detail in Unit M12U02. 
New Vector Layer:  This can be used to create a new vector (i.e. way of displaying data) layer. 
Remove Layer:  This tool can be used to remove an unwanted or unneeded data layer from the legend and from the map in general. 

In order to practise applying these principles, see the Spatial Planning & Information, Department of Land Affairs, Eastern Cape, South Africa tutorial “Introduction to GIS” found at http://linfiniti.com/dla/.
6 Participatory mapping and gis

Careful consideration should be given to the role of GIS in any participatory mapping project. While many community maps might benefit from the functions that a GIS is capable of performing, this may not always fit with a community’s vision of its map or directly address its mapping needs. 
GIS has often been described as inherently anti-participatory because to understand these systems requires a degree of expertise that is often not held by most community members. Using GIS requires the involvement of technicians from outside of the community, who could misinterpret the objectives of collaborators from within the community. 
It has been noted that participation is the least understood component of PGIS and that, as a general rule, practitioners of participatory development should reject techniques or technologies that are complex, expensive or time-consuming. This is because the more complex and centralised the technology, the more likely that others control the process and the use of the product. 

On the other hand, while proponents recognise that GIS is an “expert system” that is likely to be agency-driven, they argue that it can still be used to serve the communities’ interests and enhance their ability to become less peripheral in spatial decision-making processes and politics. They recommend a “chauffeur driven” system in which the GIS tools are operated by technicians but the decisions are taken by community members. The justification is that by sacrificing elements of community control (e.g. participation), a participatory mapping project is more likely to succeed with positive outcomes. This makes PGIS inherently different from other participatory mapping tools, such as sketch mapping and P3DM.
Within the PGIS community, it is recognised that the full promise of GIS at the community level has yet to be realised, despite its potential benefits in documenting and representing a community’s local knowledge.

7 GPS
One way that GIS may be put to use in a participatory mapping project is by displaying points collected through a Global Position System (GPS). GPS, which is often employed for navigational purposes, can be used to capture the coordinates of locations of interest. These locations could be anything from the position of homes throughout the community to important lakes, rivers or other special areas of interest. These points can be uploaded later onto a computer and displayed on a map using a GIS. Using GPS alongside GIS can be a useful way to accurately depict locations or boundaries, which can be added to a community map. 
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� Adapted from � HYPERLINK "http://tinyurl.com/6h855" ��http://tinyurl.com/6h855� 


� Taken from GIS Development: The Geospatial Resource Portal. � HYPERLINK "http://tinyurl.com/yfhlye7" ��http://tinyurl.com/yfhlye7� 
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