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1 introduction

This handout gives an overview of the process and various methods for putting together the spatial data to make a scale map. There are a number of ways that scale maps can be made; the method depends on whether you have chosen to work with digital or written data, which in turn affects whether you draft the maps by computer or by hand. Scale maps may be drawn on blank paper using GPS or compass field survey data or drawn using the framework of a scale base map. Scale maps may be drawn by hand on paper overlays or field data may be digitised and the map drawn on computer. The basic cartographic principles are the same whether working with paper maps or digital data on computer. This Unit provides an overview of the logical process of organising the data, compiling the data and drafting a map, with a focus on paper maps. 

In making scale maps, we are essentially transcribing local knowledge about the land onto a standardised, two-dimensional scale map. For many community members, this is not how they see their land and they may not be directly involved in this part of the process. Therefore, it is important that the mapping team have a system for verifying, correcting and validating the maps with community members.

2 Producing scale maps: an Introduction

The method used to draw and produce scale maps depends on the source of data (i.e. whether it is from surveyed data or a geo-referenced base map) and whether the data are digital or written on paper. Regardless of the source of data, it is a matter of choice to draw the scale maps by hand or computer. There are strengths and weaknesses to each approach as outlined below.
2.1 Hand-drafted Maps

Hand drafting involves tracing – tracing selected information from a published base map and overlays or tracing a survey plotted on graph paper. The final maps may be drawn on semi-transparent paper or, if a light-table is available, on large sheets of regular white paper. Registration marks are drawn on the base map and on each overlay so the map can be taken off and laid on again in precisely the same place. The materials and techniques for hand drafting are covered in the Exercise with this Unit: Hand-drafting a Map. 

Strengths of hand-drafted maps include:  

· people handle the data themselves by hand, so they can better visualise and understand the process of making a map from the data; 

· they allow a sense of ownership of the data and the mapping process; 

· more people can participate. It is possible to get two or three people working on the same map at the same time;  

· there is less training required;
· there is less capital cost in equipment;
· they present a customised, hand-drawn feeling to the map. 

Weaknesses of hand-drafted maps include:  

· they are time-consuming, especially to draft, redraft and update because the entire map may need to be redrafted for a single correction; 

· large amounts of GPS survey data are slow to process; 

· reproduction of maps (i.e. photocopying, especially colour) is expensive. Also, reproduction shops are only available in the largest cities and may produce poor-quality copies; 

· the final map is only in paper format, which is not durable (with the exception of a specialty paper called mylar). Most any other kind of paper will warp, stretch and fade over time. 

2.2 Computer-drafted Maps

Computer-drafted maps are designed and drawn on computer. There are a number of basic ways that map data is entered into a computer: 

· GPS survey data are downloaded as raw point data, plotted by computer to create a layer or map file, and used along with selected map layers to construct a map. 

· Existing maps may be scanned and then the selection and drafting process involves on-screen digitising. 

· Existing maps may be digitised. If you are working from a paper base map, it could be digitised and all the subsequent map layers built and drafted in the computer. The mechanics of digitising are described in M10U04 and in the manual of the digitiser and the mapping software. 

· Digital maps may be downloaded via the Internet or transferred via CD/DVD.

Once the data are digitised, the principle of selecting elements to construct a thematic map is the same in a computer as by hand. In a computer, the selected elements (e.g. rivers, roads, boundaries, villages, contours, mountain peaks) each become a separate digital file, making it possible to work with the map design by combining different files. 

Strengths of computer-drafted maps include:
· the maps are fast to produce once the system is set up and the data are entered; 

· large numbers of GPS points can be processed easily;
· maps can be easily updated, corrected and redrafted; 

· maps are easily produced and reproduced in colour and at different scales; 

· there are many options for map design (e.g. photos and graphic designs are easily added to enhance the maps);
· “flashy” output conveys a sense of authority and capacity.
Weaknesses of computer-drafted maps include:
· people may lose their grasp of where the data went. This is mitigated by high participation and multiple iterations in the verification process; 

· the process is not as accessible for rural communities; 

· there is a tendency for maps to have a “cookie-cutter” look. This is mitigated by innovative map design;
· “flashy” output can mask poor quality data and allow laxity in producing a quality data set;
· there is a high capital cost of equipment;
· it is challenging for community members to have a sense of ownership of the data and the map-making process; 

· it is possibly more difficult to control the distribution of the data and maps. 
“Lesson learned: The importance of people handling the data themselves, so that it is owned and understood, before submitting it to a computer, where people turn into numbers” ( Wateraid, 2005)
3 organising the map data

A mapping project will generate an array of survey data, notes and rough maps. Whether you are drafting by hand or by computer, the first step is to compile all the data. 

3.1 Manually-plotted Survey Data

Raw survey data at this point should all be plotted, either on to a base map or on to graph paper. The results are rough maps showing the stations and waypoints, survey routes and roughly drawn thematic information. 

· The compass traverse data is drawn on graph paper as explained in M09U04. The result is a “plan” with a traverse line and numbered stations for reference. Thematic information is drafted according to field sketches and notes. 

· GPS coordinates may be plotted on a geo-referenced base map with a grid. 

· GPS coordinates may also be manually plotted by creating a coordinate grid on blank paper (i.e. graph paper). Step-by-step instructions are included in Unit M09U05.

· Compass triangulation notes are also plotted on a geo-referenced base map. 

3.2 Digital Survey Data

GPS data: GPS data can be downloaded by data cable from the GPS receiver to a computer. Using software available with the GPS receiver or other available map-drawing software, the computer will generate a map layer from the GPS points. You can also add symbols and label points. Most basic software for downloading GPS data is very basic and offers limited capability for managing and organising spatial data or for map design. Most GPS software allows you to export data into other, more sophisticated GIS software. 

GPS data can also be downloaded, stored and organised in Excel, a commonly-used software program. Excel is straightforward and flexible and can be used to reorganise data before mapping (such as to separate and compile data from the tracks and waypoints associated with one theme or another). Most mapping programs, basic and sophisticated, can import and generate maps from Excel. 

For a mapping project that involves extensive GPS survey, a lot of coordinate data are generated and a computer is an essential tool.

Compass traverse: Compass traverse data can be manually entered in to a computer and a plan can be generated using specialised survey software. Most participatory mapping projects are not doing enough compass traverses to warrant purchasing specialised software. One of the main advantages of doing compass traverses as part of a Participatory GIS project is the step-by-step, hands-on experience of making a map from the surveying to the drafting. This advantage may be lost if it is done on a computer. 
3.3 Field Maps and Draft Maps
In addition to having maps from plotted survey data, you may also have rough maps drawn on base maps that have been transferred from sketch maps, memory, compass navigation or rough field maps. .Information that is relevant to different thematic maps may be on any map. Compile all the maps in one place (e.g. on a drafting table) and review the information on each. Then, select and transfer information from these rough maps on to your final thematic maps. 
3.4 Thematic Maps from Other Sources

In some cases, it is necessary to compare existing thematic maps with community data (e.g. such as when looking at land-use conflicts between the community and a resource exploitation company). It would be necessary to convert the scale of the map to match the scale of the community maps and then selected information would be traced by hand or digitised on a computer. 

4 Designing a thematic map series
At initial stages of the mapping project, there will have already been discussion about what information to map to suit the purpose of the mapping. Usually there are a number of types of information. Rarely does one boundary map serve the mapping purpose. The map data may need to be categorised to eventually be drawn as a series of thematic map layers. Examples of community thematic maps are land-use patterns, farming zones, hunting areas, sacred sites, fishing areas or culturally-modified trees.
The conceptual structure of a map series is the same whether you are drafting by hand or by computer. A series of thematic maps is made of the same area at the same scale so that the maps will correspond to each other if overlaid. In hand drafting, each map sheet is referred to as a “map layer” or “map overlay”. In contrast, a map layer in computer cartography is a discreet type of information such as rivers, roads or place names; several layers may comprise one thematic map. Another thematic map in the series would be comprised of some of the same layers (e.g. rivers) and some different layers (e.g. hunting or farming areas). 
In creating the legend for each thematic map, you define the information to be drawn on each map and how it will look. The process of designing the legend involves refining the categorisation of map data (see M10U02). Design the legends in a participatory session and have local participants design the symbols so they are locally meaningful. Some legend items will be common to all the map layers in the series and some items will be specific to one thematic layer.
5 Tracing from a base map
Once the data have been processed and rough maps have been compiled, you can combine or split information onto separate thematic maps in any way you want by selectively tracing or digitising. Alternatively, you may want to summarise information by taking information from two or more maps and putting it on to one. 
If you are working from a base map, first select the map information that will be drawn on all maps in the series – the basic framework that helps orient a map reader, but which won’t clutter the map. That may be roads, rivers, boundaries and settlements. If it is a topographic map, contour lines are generally not traced; however, if they inform the purpose of the map, they may be traced more broadly (e.g. at intervals of every 200 metres rather every 50 metres). 
The drawing process will depend on the available tools: 

· If hand drafting, trace the basic framework first (e.g. the rivers and roads).

· If the base map or draft maps have been scanned into a computer, trace these features using on-screen digitising. 

· If digitising from a paper base map, create individual layers for these features and then they may be used in constructing the final map. 

Continue selecting and tracing community data relevant to each thematic map in the series. Each map must be registered to the others with registration points. These subsequent thematic maps are built by adding thematic map information in a variety of ways including:

· tracing or digitising selected information according to theme from the rough draft maps;
· building specific thematic map layers from GPS data that have been downloaded and categorised; 

· constructing maps from digital base maps.  

6 Making scale maps from scratch   

Two types of geo-referenced data can be used to make scale maps from scratch: compass traverse data and GPS data. The survey data is first plotted manually or by computer and the survey track becomes the whole extent of the base map (i.e. the framework). Thematic map information is drawn entirely from survey notes. There is no tracing or digitising from base maps. 

A compass traverse is always a map made from scratch. It generally uses a large scale for a small area for a specific purpose, like calculating area or mapping a settlement area. Generally, only one map is made – not a series of thematic maps. 

A map is made from scratch using GPS data often because a base map is not available. Because of the time involved in collecting the survey data to fill out the map, it usually will be for a very specific purpose and for only one or a few thematic maps in a series. 
7 VERIFICATION by the community

A final and essential step in producing the final map is to arrange for community members to verify it. It is not possible for the majority of people in a village to work on drafting the map. Drafting is a detailed, fastidious task that is only suited to some people. It is very important, however, that everyone in the community has a chance to check the map and to verify that the information they contributed during the mapping process was drawn correctly. 

Verification of the maps may be done in a single community meeting. More likely, a series of consecutive community meetings will be needed in which the maps are corrected, redrafted and then verified again before being finalised. Alternatively, if the thematic maps in the series represent the knowledge of fairly distinct sectors of the community, separate meetings, rather than one big meeting, could be held with people in each knowledge sector. 

Verifying the maps in small groups is effective because as one person brings up a question, it triggers questions from others and as one person suggests a correction, it can be immediately cross-checked with others. Small groups can gather closely around the map and still see the details, whereas in large groups this is not possible. 

Make enough draft copies of the maps for the consultation process that has been designed. Mount the maps on the wall or lay them out on tables or on a plywood sheet on the floor.

Have a member of the mapping team explain how the maps were created using surveying, plotting and drafting. Emphasise that the maps will not be finalised until the villagers have checked them thoroughly. Take plenty of time to explain the maps. Local place names are most meaningful and having more of them will be better for the maps. Even if people have difficulty translating contour lines or a satellite image in to their view of reality, they may have used place names often to discuss and navigate the land. 

If corrections have been corroborated by two or more individuals and are easily drawn directly on the map with confidence (e.g. there is a detailed base map), then that may be sufficient. Some corrections may need to be ground-checked by compass or GPS survey to be able to draw them with confidence. Discussions may show that there are gaps in the map information and more surveying is required. The mapping team should then conduct the necessary surveying, correct the maps and redraw them. These final maps are brought to the community again for verification.

8 Elements on a scale map 
8.1 Checklist of Essential Map Elements
Essential map elements include:
· Map title: The title often includes the name of the area or community and the theme of the map (e.g. land use, history, and boundary). If it is a map series, each map should have a distinct title along with the title of the series. 

· North arrow: Always indicate the orientation of the map by drawing a north arrow. By convention, north is up on the map. You may orient the map otherwise if the natural features or the cultural story of the map suggest to do so, but also always indicate north. 

· Scale: Write the scale and draw a graph scale.
· Legend: A legend tells the map reader the meaning of the symbols. It should include all the symbols that are used on the map and should be consistent with them in terms of colour, style etc. See M10U02. 
8.2 Optional Map Notation 
Optional features to put on a map include:
· Grid: If you are using a GPS or base map with a grid, draw the grid numbers at the side of the map. It is not necessary to draw the grid lines across thematic maps, but you might want to draw the grid lines on base maps. 

· Location map or inset map: This is a small-scale map drawn in the corner of the community map to show the location of the community in the general area. Whether it is needed depends on the audience for the map. If it is a map series, it is not necessary to put the location map on every map in the series, but rather just on the first or cover map. 
· Copyright statement: If something is copyrighted, it means that other people are not allowed to reproduce the map without the permission of those who created it. See M02U03.

· Explanatory note: Sometimes it is useful to write an explanatory statement about the purpose of the map and who made it. 

· Map series number: If the community made a series of maps, give each thematic map a number. For example, if there is a series of six maps, each map should be numbered “1 of 6”, “2 of 6” and so on.

· Signatures of validation: Some communities have created space on their map for signatures of validation. Persons who have authority (in the eyes of the community members) can sign here to show that they approve of the map. These people could be elders, the village headman, the mayor, the village council or the tribal council. 
9 Documentation of source data
9.1 Essential Documentation on the Map

There are a number of sources of data commonly used to make a map or map series. Certain source data should be documented succinctly on the map, including: 

· Base map reference: Identify the base map you used. It if was a topographic map, write down the series name and number, map sheet number, date of publication and the name of the organisation that published the map. If it was air photos or remote-sensed images, write down the source of the images. 

· Thematic map reference: If thematic maps from other sources were used, identify these also. 

· Survey information: The standard for notating a compass traverse is to note the date surveyed and who did the survey. A GPS survey is usually a longer-term endeavour with many people and there is no set standard for notation. It would suffice to write the period or the month and year when the GPS survey was done and the name of the team leader.  

· Source of thematic information (optional on the map): In PGIS, thematic information usually comes from many individuals in a community and a statement can be made to this effect on the map.

9.2 Meta-data Documentation

Catalogue and store the field notes, original sketch maps and other source data in a safe place. This is extremely valuable information. It is the data that can be used to verify the maps, provide tie points to update the maps, recreate the maps if necessary and generally give credibility to the maps. 

Create a document that records how the map was made, including the source data and specifications related to the drafting so that someone could pick up the project in a year’s time with ease. These are types of things that could be included: 

· coordinate system: Specific information about the coordinate system could be included on the map or recorded in the cover document;
· datum: This may be included on the map or in this document; 

· calculation of magnetic declination; 

· calculation of error for a closed traverse or calculation of accuracy of GPS data; 

· pen sizes and templates used for hand drafting; 

· fonts, colour codes and symbol codes used for computer drafting; 

· computer file names for the data files and map layer files;  

· names of those involved in drawing the map and a list of those involved in verifying the maps or providing local knowledge. This is recorded in the data files themselves, but it may be handy to have this also in one document. 
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