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1 INTRODUCTION

This Unit discusses the use of geo-referenced base maps for drawing scale maps. An existing base map provides geo-referenced data about rivers, roads and terrain. Making a map is a matter of customising the base map with local knowledge and adding layers of community data to it. This is a quick way of making scale maps – if the base maps are available – with no need for any tools or measurements. It can be done in a house and is thus sometimes referred to as “table-top mapping”. This Unit covers preparing a base map and the basics of drawing and verifying community data. 

2 Mapping with base maps 

There are a number of types of base maps that can be used for directly drawing scale maps. The map must show the following features:

· scale;
· direction (i.e. north lines);
· reference features (i.e. features that are visible on the ground and on the map such as rivers, roads, settlements and terrain features like mountains);
· coordinate system – while not strictly essential, it allows for locations to be determined with GPS and facilitates the use of the map in a computer-based geographic information system (GIS). 

Using the reference features and local knowledge of the land, community data can be drawn straight on to the map. While conventional cartographers use the coordinate system as a map grid, we can think of the reference points in the visible landscape as the local map grid. The more reference features on the base map, the finer the local map grid and the more reference points to help locate other layers of community data.

Topographic maps are commonly used and make good base maps. They are full of reference points, such as the locations of rivers and roads, and they use contour lines to show terrain features such as mountains, ridges, valleys and degree of slope. In some parts of the world, topographic maps are not readily available or may not be made at the required scale. In some cultures, contour lines may be bewildering to people and it requires good facilitation skills to help people make sense of the map. In areas where the terrain is not well-defined (i.e. flat areas), the contours are far apart and not enough features can be identified to use this method of mapping.

Remotely-sensed images may provide a more accessible picture for those who cannot read topographic maps. In landscapes where topography is not well-defined, images may show vegetation and other features that can be used as reference points for local people. Generally, the process of obtaining and preparing remotely-sensed images is more complex.
3 Preparing paper BASE MAPs 

3.1 Selecting and Adapting the Scale  

The scale you choose depends on the:

· size of the area;
· size of the paper on which you want to draw;
· amount of detail you want to draw.
To calculate the scale of the map:

· estimate the size of the area you will map:

· by identifying topographic features at the outer limit of the area you want to map; 

· by plotting GPS coordinates at the farthest limits of the area; 

· measure the map distance across the area with a ruler; 

· use the equation:

Desired Scale = width of area in centimetres
Maximum width of paper in centimetres

· round the scale up to the nearest 1,000. For example, if you came up with a desired scale of 1:13,750, then round it to 1:15,000. 

You may want to change the scale of a map. For example, it may be necessary to enlarge a topographic map if there are no maps available at a large enough scale for your project. 

The simplest way to enlarge a map is to use a large format photocopy machine. Most large cities have a shop with such a machine. Photocopy machines enlarge by percentage. Enlarging 200% doubles the dimensions of the map and halves the scale:   

Percent enlargement = (scale of original / target scale) x 100%

If the photocopier cannot make the enlargement in one step, then calculate how to enlarge it in multiple steps. 
Always check the enlargement by measuring several places on the map to make sure there was no distortion from the photocopy process and that the scale is correct. Grid lines are good reference points for this. 

Clean up the enlarged map by using correction fluid to white-out lines and information that you do not need or that just clutter the map. Use black pen to fill in lost or broken lines. Replace any information that was not clearly copied, such as legends, the scale north arrow, the map-sheet number and latitude and longitude.

3.2 Customising the Base Map 

It is often easiest to start with local place names as a way of getting oriented to the map. With groups of local community members, check, correct and add names of the rivers, lakes, mountains and islands.  Often the place names are written incorrectly or are missing. 

Small rivers may be missing from the base map (because they might have been ambiguous on the aerial photos that the topographic maps were made from) but they exist according to local knowledge and may be obvious to draw in according to the topography. Rivers in low-lying areas may have changed course. If these appear to be incorrect on a topographic map, use GPS to ground-check because it will be impossible to locate them by interpreting topography.

If the map is old, the location of settlements and roads may have moved since the map was made and the map may have never been corrected in its most recent version. 

Draw corrections to these basic reference features by adding them directly on the base map in a way that still shows the original, so that there will be one map serving as a record of the original and the corrected location. 

3.3 Reproducing the Base Map

Printed copies of the base map are useful for:

· carrying into the field for ground-checking and surveying. Several copies allow teams to split up and each carry a copy in the field;
· working with small groups simultaneously;
· keeping one copy in the office as a record and having other copies to carry in the field. 

You can make copies by photocopying. If there are a significant number of corrections, clean up the first copy using white-out and make further copies as needed. Make sure that each copy has the needed grid information and a graph scale. 

You can also make copies by scanning and digitising. The base map may be scanned into a computer or digitised to gain all the advantages of computer-based cartography (see M09U06). However, it is generally easier to engage community members’ participation in mapping by having paper copies of the base map to see and touch. Print copies of the map to carry in the field or from house to house. Draw community data directly on the printed copies and then digitise the added information later.
4 Drawing community data Directly onto base maps
4.1 The Process

Local knowledge is gathered in discussion around the map and then drawn directly on to the map, usually on clear sheets of paper. 
The effectiveness of drawing community data on base maps depends on: 

· well-defined topography, such as in mountainous areas. If the land is flat and featureless, then you may have no choice but to map the area with field surveys; 

· well-prepared base maps. You want a map that has a large enough scale and is clean, clear to read and customised with local landmarks, place names and colour;
· good facilitation. It is important to orient the community members to the base map and ask good questions, with an awareness of local terminology and place names. 
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Start by helping the group “see” the landscape in the map and get oriented to it. Use colour to help in reading a topographic map, particularly if it is a black and white photocopy. Colour rivers blue, roads red, settlements in orange and so on. Start at the village, or where the group is sitting, and point out well-known places like the major rivers and mountains. 

If you are drawing a series of thematic maps directly on to base maps, then begin by categorising what will be drawn on each thematic map and develop the legend (see Unit M10U02). Use map interviews to elicit local knowledge to draw on the map (see M09U02).
4.2 The Mechanics

Local knowledge can be drawn directly on to copies of a map or on to sheets of transparent paper. 

You may make multiple photocopies of the base map, according to the number of thematic maps needed, and draw directly on to them. As conversation proceeds around the map, you may draw initially with pencil (because there may be lots of correcting and pondering at first) but within the same session you should draw the map in colour so that it is clearly visible. 

Another method is to draw on transparent or semi-transparent overlays. Make sure that the overlay material is sufficiently transparent to see all the reference information on the base map. Use coloured pens to draw on the maps. Start by tracing rivers and roads because these make up the “local grid”. (See the M09U06 exercise on hand-drafting for a list of materials).

The advantage of making transparent overlays is that they can be cross-checked and compared simply by laying one thematic map over another. This may reveal discrepancies that can be corrected by investigating and questioning further or this may reveal insights and clarifications. 

Make registration marks on the base map and lay transparent sheets over them. Trace the registration marks on the overlay so that it and the base map can always be precisely registered to each other. 

5 Transferring sketch maps to geo-referenced base maps

The key to transferring sketch maps to geo-referenced base maps is using locally relevant reference features, such as rivers. 

River systems (with roads) are often the first thing drawn on a sketch map by forest-based communities. The rivers are how they navigate and make up their local geographic grid rather than latitude and longitude. Usually, the river system is drawn in the correct pattern or order, even if the angles and distances are not. First match the river names on the sketch map and on the base map, then sketch the information between the rivers. A few local experts, familiar with reading the base map, can help in adjusting the locations of the community data. 

If the base maps are digital, this process can be done by on-screen digitising (see M10). 
6 Ground-truthing and verification

Much information can be drawn directly on maps, but ultimately it is more accurate to survey in the field because the locations can be measured and people’s questions and memories are sharper when they see the actual places. There is an opportunity to gather more detailed information and to triangulate by prompting more questions and observations. Verification adds credibility and validity to the map in the eyes of community members and outside parties.

Ground-truthing is the process of going out on the land and verifying “on location” that which was initially drawn on the map from a distance. The term “ground-truthing” often is used for analysing remote sensing and in principle it is the same thing. In the case of table-top mapping, ground-truthing may be used to verify and correct information from the base map or local knowledge initially drawn from memory. There are various degrees of ground-truthing – from checking a few locations that “don’t quite look right” to walking and surveying sample points over most of the area. 

Ground-truthing may be done by taking compass bearings from a number of viewpoints and performing triangulation (see M09U04) or by taking coordinates with GPS (see M09U05). 

Take notes and survey data in the field using field copies of the map or notebooks. Later, transfer the data to the respective thematic maps to correct or verify. When drawing on a field map, be sure to use pencil rather than pen so the ink does not smudge if it gets wet. 
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