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1 
Introduction  

The purpose of the participatory mapping initiative influences which type of remote sensing image is needed. The choice is related to the amount of detail required and the desired scale. When using aerial photographs or “true colour” images, not much familiarisation is needed. If false or pseudo colour images are used, it is important to know what the colours represent. Mapping can be done directly on the image or on transparent overlays. 
This document deals with remote sensing imagery, and it focuses on mapping with false colour composites and larger scale images. The usefulness of different false colour and true colour images is explained. Also, practical tips are provided on how to do participatory mapping using satellite images and large-scale aerial photographs. 
2 Purpose and method

Before deciding to use remote sensing images in participatory mapping, the purpose of the exercise must be clear. 
When the mapping purpose dictates that the end product must conform to other spatial data (e.g. it must fit with existing maps from national surveys), the amount of pre-processing required for the imagery will be guided by geographic projection criteria, mapping scales and topologies of existing materials. Existing topographic maps contain all the required information (Figure 1). 
When the end product of the exercise is meant for the community who did the mapping, the products must stay with them. In this case, if other participants (from outside the community) are entitled to a copy, arrangements must be made for the maps to be reproduced. Similarly, if the end product is owned by outsiders, copies must be made for the community.


[image: image1]
Figure 1. Meta data on topographic maps (shown is a portion of the 1:800,000-scale topographic map of the Irrawaddy delta in Myanmar) 
In both cases, a decision must be made regarding whether to draw “on top” of a hard copy of the imagery, or whether a transparent overlay should be used to create distinct “layers”. Depending on the resources available and the desired level of participation, the exercise also can be performed digitally on-screen. 

In the end, project implementers will be guided about which option to select based on the mapping purpose, the number of expected data layers, the scale and the available resources. 
3 Which Satellite Image is suitable for which purpose?

In Unit M11U01, different satellite platforms are mentioned which offer imagery that could serve as a base for a participatory mapping exercise. The amount of required detail and the desired scale are crucial in deciding which type of image is suitable. 
High-resolution imagery is needed if individual houses or plot boundaries in a village must be discerned, or if objects smaller than cars must be identified. This type of imagery is produced by QuickBird or IKONOS satellites. These images provide almost the same amount of detail as aerial photos, and they can be interpreted as ordinary pictures. Such imagery is, however, expensive (i.e. US$20 per km2, with 120 km2 as the minimum image coverage). 
In many cases, such imagery is also used for Google Earth or Bing Maps. These images can be used for free, with copyright restrictions.
 It is therefore always worth the effort to see if such imagery is available in e.g. Google Earth. 
For more general land-cover and land-use mapping purposes, it is possible to use satellite imagery with lower resolution. Imagery from Aster or Landsat offers plenty of detail for mapping plots and areas that are larger than 100 m2. 

In Figure 2, the difference between the high-resolution imagery of IKONOS (left) and the low-resolution imagery of Landsat (right) can be seen. This true colour satellite image, from Google Earth of Bagamoyo town, Tanzania, shows that high-resolution data are not available everywhere. In Google Earth, there are many abrupt changes in detail level visible where the coverage of the IKONOS imagery ends and the more global coverage of Landsat imagery replaces it. This shows clearly that high-resolution imagery is required if working at scale levels like on the left side of the image. The lower-resolution imagery is only useful if larger areas are mapped, and if the level of detail presented in the left side of the image is not required. 
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Figure 2. High resolution (IKONOS, left) vs. low resolution (Landsat, right) from Google Earth  
Most satellite imagery provides different spectral bands. Beyond the “ordinary” visible bands (red, green, blue) there are also infrared bands available. When displaying combinations of bands (always three bands for a colour image; one band is displayed as black and white), it is possible to create different colour composites that can serve different purposes.

When combining green, red and infrared, the image, represented in blue, green and red, is specifically suitable to present vegetation types in different growth stages. This combination is useful to map different land-cover types in rural areas, or to observe deforestation (Figure 3). It does, however, require becoming accustomed to the “false colours”. 
The dark red colour in Figure 3 represents forest; the pink and lighter colours represent agricultural crops. Different band combinations similarly allow for good discrimination of, for instance, built-up areas, roads and pathways or rock and soil types. 
The following sections describe practical tips for participatory mapping. 

[image: image3]
Figure 3. ASTER image of deforestation in Bolivia (left 1986, right 2001). The dark red colour represents forest; the pink and lighter colours represent agricultural crops. Copyright © 2001-2010 Satellite Imaging Corporation. 
4 Familiarisation 
When using aerial photographs or “true colour” images, not much familiarisation is needed. If false or pseudo colour images are used, it is important to know what the colours (roughly) represent. 
Figure 4a is a black-and-white photo, which is the common form for aerial photographs (modern pictures are increasingly available in colour). Although colour is missing in this photo, the high level of detail allows for easy interpretation. 
Figure 4b is significantly different. Here the colour combination has been chosen to distinctly show agricultural and urban land cover (blue and brown) among the other existing natural land covers (green). 

In Figure 4c and Figure 4d, it is possible to easily recognise which features are represented (town and forest) because of the use of natural colours. 

In Figure 5, a topographic map is used to compare land units on the map with units on the image. Most commonly, vegetation is represented in red colours in false colour imagery. 
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Figure 4. Examples of false and true colour imagery: 
a) 
Black- and-white aerial photo of New Orleans City (from NASA WorldWind).
b)
False (pseudo) colour image from Landsat 7 of the Mississippi delta (from NASA WorldWind). 
c) 
True colour high-resolution satellite image of Bagamoyo town, Tanzania (from Google Earth). 
d) 
True colour Landsat image showing deforestation in Rondonia, Brazil (from Google Earth). 
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Figure 5. Mapping on satellite images in Zambia (Picture by Z. Neewa)  

5 Drawing directly on images or using overlays 

When mapping with imagery, it is important to decide whether the mapping is to be done directly on the image, or if transparent overlays are to be used. Mapping directly on the images is the simplest approach and has a couple of advantages. Most importantly, it allows for easy interpretation of the features on the image if no overlays are used. Participants can easily see features and boundaries (Figure 6). Tracing these on an image does, however, require the use of proper pens and markers and strict adherence to pre-defined coding. 
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Figure 6. Mapping ancestral lands directly on aerial photographs in Kenya (Picture by J. Verplanke). 
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Figure 7. Detail of land-use map showing the need to use appropriate drawing materials (e.g. thinner pens) (Picture by Z. Neewa)
Figure 7 shows a mapping exercise in Zambia where the wrong types of markers were used. However neatly done, the resulting map suffers from the fact that the marker pen tips were too thick. Unfortunately, in this case there was only one size of marker available to the map makers. Permanent markers are available in many tip sizes. For mapping, it is necessary to have a selection of sizes.
When mapping directly on the image, the resulting map has a sense of permanence. In most cases, it is necessary to use permanent markers to draw on the printed image, and then the map can not be altered anymore. Participants who own the information that is being mapped might very well appreciate this permanence because it reduces the risk that outsiders might alter the final output. There is also a disadvantage to not being able to move the marks on the map: when using permanent markers, there is no room for errors. 
Even when using non-permanent markers or pencils, it is likely that the image will suffer some damage. To account for inevitable errors, it is necessary to have several copies of the image available. It may also be necessary to repeat the mapping if several copies are needed (e.g. for copies that remain with the community and others that are sent to authorities), or if the quantity and diversity of data cause the image to become overcrowded. The copying represents extra work, and if the same data layer is entered on different images, there is a serious risk of creating discrepancies in each copy.
Besides the extra work, there is also extra cost. One 70 cm x70 cm image printout can cost from US$10 to US$50, depending on the paper type and colours used. It is advisable to first make a draft map on a cheaper printout or on a transparent overlay.
Making the maps with transparent overlays is cheaper and more versatile. If copies need to be made, these can be traced easily from each other, reducing the risk of creating discrepancies. Transparent overlay paper (acetate or mylar) also allows the use of ordinary (colour and/or grease) pencils.
Overlays can, however, become separated from the underlying base map and its spatial context if they are carelessly stored or transported. Especially when multiple images are used to cover an area (common when using aerial photographs), there is a risk that the image and the overlay may become separated or misplaced. If insufficient information from the image is transferred to the overlay, it can be difficult to match separated overlays with their original images.
Care must be taken to add a legend to the overlay, to record unique identifying numbers corresponding to the image and to add recognised boundaries and landmarks to the map. 
The reference marks of the photo (fiducial marks) are always transferred onto the overlay. These marks are not unique to the photo, but to all photos taken by the same camera (Figure 8). These marks are useful in aligning the transparent overlay once the photo or image to which it belongs has been identified through the other identifiers.
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Figure 8. Aerial photograph with corresponding interpretation made on transparent overlay (Pictures courtesy of ITC)
6 Scale issues 
Digital imagery can be printed at any size, but the size of typical aerial photographs is about 25 cm x 25 cm. This is insufficient for more than one person to work on at the same time. Experience indicates that enlarging aerial photographs to 70 cm x 70 cm or 100 cm x 100 cm is useful for participatory work. With prints of that size, small groups of people can gather around and jointly input data on the imagery, as shown in Figure 6 and Figure 9. The interpretation guide provided in Unit M11U03 is a standard practice which assumes that the interpreters have no exact knowledge of the land cover or land use. 
In participatory mapping, it is important that all stakeholders participate and that no one is excluded. This means that hard copies of imagery must be large enough for groups to gather around them or that sufficient copies are available for all participants. Alternatively, photocopies may be provided of the images on ordinary paper. In Fiji, they issued good quality photocopies of an enlarged aerial image (Figure 9). The cost of making such copies is much lower than printed photographs. 
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Figure 9. Elders involved in a photo-mapping exercise of Beqa Island, Fiji. 2005 (Image courtesy G. Rambaldi, CTA) 
Care must be taken, however, with the scale of the imagery. Enlargements create larger scales which make it possible to add more detail. Facilitators should always check whether the mapping scale of the enlargements is still in accordance with other spatial data. Satellite images mostly cover large areas of many square kilometres, and most likely only a small portion of an image is required (Figure 10). Small scale (left) is useful for large-area interpretation such as land cover; large scale (right) is useful for detailed mapping of objects such as trees, houses, etc. 
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Figure 10. A Landsat 7 image of the Mississippi delta (left) and an aerial photo of downtown New Orleans (right). Landsat images cover large areas that might not be relevant for the mapping purpose. 
7 Local spatial knowledge
It can be difficult to stick to an objective method when mapping with representatives from local communities. Participants recognise areas and buildings familiar to them, and think of them in terms of use and ownership rather than in terms of image characteristics or land cover. 
In principle, there is no problem with using a different interpretation method. How the image is interpreted must be a function of the purpose of the mapping exercise. The only requirement is that the interpretation method be used consistently. For instance, if the purpose is to map land cover, the legend should not contain “use” classes, which are a different feature. Different feature classes should always be represented as a different information layer, possibly on a transparent overlay. 
When there is limited knowledge of the area (it is possible that only part of the area is well-known to the participants), it is wise to stick to the described interpretation method for land cover. In such a case, a field survey is always necessary to finalise and complete the map and legend. 
If the participants have extensive knowledge of the area, then it is much easier to make the map and decide on the well-formulated legend items (e.g. regarding land use or ownership). These can be derived directly from local spatial knowledge. 
Care must still be taken so that no assumptions are made regarding the use or purpose of an unidentified feature on the image. If the class of a certain unit or feature is unknown or can not be derived from the knowledge about similar features, it must be left “blank” and a field visit must be conducted to verify. 
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