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1 INTRODUCTION

This Unit begins with an overview of different tools and methods for collecting data to make scale maps. It provides a perspective on how methods may be selected according to the needs of the mapping project and how they may be combined or progress into each other. 

The rest of the Unit looks at concepts relating to data quality. The validity and credibility of a scale map rests on the quality of data that go into it. Key elements of data integrity are the concepts of traceability, consistency and verifiability. Making and presenting a scale map attracts scrutiny regarding the precision of the data and the accuracy of the map. Concepts of resolution, precision and accuracy are discussed. 

There are basic principles for recording data to ensure that the data can be effectively used to make a credible map. When working in the field, observations need to be written in a clear, concise and systematic way so they are legible for the map makers to work with in drawing the map. 
2 overview of Data collection methods for scale mapping

There are a number of ways to generate or work with geo-referenced data to make scale maps. These include: 

· drawing on existing scale maps;
· using a compass with a map;
· compass traverse;
· Global Positioning System (GPS) and related technologies;
· CyberTracker.

2.1 Drawing on Existing Scale Maps

The fastest way to make scale maps is by drawing directly onto geo-referenced base maps. This is done in the home or office without having to go into the field at all and is therefore called “table-top mapping”. The potential for drawing straight onto base maps depends on the characteristics of the land. It is most reliable if the topography of the land is well-defined, like it is in mountainous areas. 

This method relies on good facilitation, how well the base map is prepared, presented and explained and how the questions are phrased. Geo-referenced base maps are not always available and so the survey methods below may be used instead.
2.2 Using a Compass with a Map

Compass triangulation – taking bearings to two or more known locations to determine the location of an unknown location – opens the possibility of mapping from a distance. Triangulation is used instead of walking the distance. Alternatively, a laser rangefinder is a tool that can be used to measure distance from afar (up to 1 kilometre). With a laser rangefinder, only one known location and one bearing are needed. 

This method requires having one or more known locations that you are sighting to or from. These locations may be GPS waypoints or points that can be identified and located on a geo-referenced base map (e.g. mountain peaks). This method also requires that you have a clear line of sight from one point to another. For example, it is suitable in alpine areas, marine areas (sighting on islands) and other open landscapes with well-defined topographic features. 

2.3 Compass Traverse

A compass traverse involves walking along a chosen route and measuring the distance (with a metre tape) and the directions (with a compass). The bearings and distances are recorded in a notebook and then used to plot a plan or a map on graph paper. 

A traverse is the simplest type of field survey to understand and learn because it uses the basic steps of measuring distance and direction from one reference point to another. It is also an excellent exercise for helping to understand scale maps in general. 

A traverse is most useful when mapping an area in great detail when map features are within 20 metres of each other, such as in a village settlement or an orchard. A traverse is also useful in mapping the perimeter of a small territory to calculate area, such as a garden plot of a few hectares. 

2.4 Global Positioning System (GPS) and Related Technologies

Field surveying is most quick and efficient with GPS. By carrying a GPS receiver to any location on the land, you can determine the coordinates for that location. The coordinates calculated by the GPS receiver are referenced to a global grid. GPS data may be written in notebooks, recorded in the GPS receiver or data logger or both. Data can be plotted by hand or downloaded to computers and maps plotted on computers. 

GPS data can also be used to make a map from scratch – essentially a map made entirely of surveyed points. The more points surveyed, the more detail on the map. For a large area and for making different thematic maps, it is very time-consuming to survey enough points to make the maps meaningful. 

GPS survey data can be plotted on geo-referenced base maps either manually or on computer (if the base map is already digitized). This gives the added benefit of having existing data from the base map and the ability to visualise the landscape. 

2.5 CyberTracker

CyberTracker software is installed onto a PC computer and then uploaded to a handheld device such as a Personal Digital Assistant (PDA) or a smartphone. Using a GPS, attached to the PDA or built in to it, you can collect geo-referenced data with detailed digital notation. It is a highly efficient way to gather large quantities of geo-referenced field observations at a speed and level of detail not possible before. 

CyberTracker allows you to customise screens for your data collection needs. Screen designs can combine text and icons to optimise efficiency and customisation. Observations can be entered with a simple radio list or a check list. Number and text fields also can be entered using conventional key pads or keyboards. The CyberTracker icon interface was originally designed for trackers who could not read or write. However, scientists and conservationists benefit from the icon interface because it enables significantly faster data collection than do text interfaces or written methods.

3 Selecting data collection methods

Many mapping projects use a combination of data collection methods (e.g. GPS, compass and sketching), although one or more may be emphasised. Factors to consider in selecting a data collection method include the: 

· purpose of the mapping effort. A single purpose may require a simple boundary map, for example, or a broader agenda may require a set of thematic maps to tell the story or mount a complex negotiation;
· size of the area. How does one get around? How much time is there? If there is well-defined topography, drawing on existing scale maps may provide adequate precision. For large areas, the only reasonable survey method is GPS;
· topography. Are there plenty of features that can be distinguished on a topographic map or on a remote-sensed image? If not, then GPS will be essential; 

· level of precision required. Depending on the objectives and the scale, it may be necessary to pinpoint locations within a few metres or within one hundred metres;
· type of thematic maps needed. For the mapping purpose, data may be taken or drawn from existing maps; 

· cost of the equipment. Weigh the costs and benefits of the investment in training and equipment. This may be an ongoing programme in which it is worth investing in a full computer that is GIS-capable in map production or it may be a one-time mapping project in which hand-drafted maps with no surveying are adequate. 
4 concepts in collecting quality data for scale mapping 

The validity and credibility of a scale map rests on the quality of the data that go into it. Consider the old adage “garbage in, garbage out”. For the purposes of this Unit, we are particularly concerned with the quality of the spatial data (i.e. the location data). Obviously, the quality of the field observations (i.e. the attribute data) is closely related. 

4.1 Data Integrity

Data integrity refers to the quality of the complete data set and whether the data are consistent and correct. Scale maps are derived from a large set of spatial data. The accuracy of each datum and the consistency of the entire data set give those using the resulting maps the assurance that the information they see is trustworthy. Thus, the credibility of the maps rests on their data integrity. Scale maps are often made (at some cost) to dialogue with outside agencies in court or land-use negotiations and they need to be credible.

The following are cornerstones for data integrity:
· Traceability: “Integrity of data refers to traceability. If your data have good integrity, you can trace back any of the thousands of individual features appearing on a final set of maps to its source.” (Tobias 2000). You must be able to track the source of any one piece of information. Can you go back to the same place and get the same coordinate reading on the GPS? Can you use the geographic description of the Point of Commencement (POC) to go into the field and find the starting point of the compass traverse? For any particular element on the map, such as a gravesite, can you know how it was located? Does it have a waypoint number and coordinate? 
· Consistency: Consistency in a data set means that no datum contradicts another. A blatant inconsistency might be if you had two different coordinates for a place with a certain name or if you had compass bearings some degrees off because of not adjusting the declination. Maintain consistency by making sure that everyone on the mapping team does survey measurements and records the data in the same way. Make sure the terminology describing the location and what is at the location is correct and consistently used.

· Verifiability: Could someone go to the same place and locate it by the same or another data collection method?  A compass traverse would be hard to verify if the POC, the starting point, was not described well and could not be located. GPS coordinates may be difficult to verify if the data that were used are not recorded anywhere. A community feature drawn on a topographic map would be verifiable if there were notes, a tape recording or an affidavit describing the geographic location in relation to topographic features identifiable on the map.
4.2 Precision, Resolution and Accuracy   

Map accuracy is a function of how closely the map reflects what is actually on the ground. The concept includes spatial accuracy, attribute accuracy and conceptual accuracy. Scale maps may attract scrutiny particularly for spatial accuracy. The desired degree of accuracy depends on the purpose of the map. 

In mapping, the terms “resolution”, “precision” and “accuracy” are often used interchangeably, but they are not the same:
· Resolution relates to the fineness of the measuring instrument or the scale of the map. 

· Precision is related to the degree of reliable, repeatable measurement possible and the exactness of description. It includes the resolution of the instrument as well as the human factor (i.e. how carefully people read the instrument). 

· Accuracy relates to correctness; that is, whether the location is within a certain distance of the actual location and whether what is labelled there is a correct representation of what is actually there. 
These terms are interrelated. On a 1:50,000 scale map, a 1 mm pen mark would represent 50 metres on the ground. When mapping for the purposes of participatory mapping, it isn’t necessary at this scale to use the most precise GPS or laser-finder with sub-metre accuracy. Nor is it necessary to take measurements every 5 metres on a survey. Some GPS receivers display coordinates with more digits, or precision, than the accuracy of the position. The accuracy is measured by how close the result of the position calculation is to the actual location and not by the number of digits. 

The degree of spatial accuracy that is acceptable depends on the purpose of the map. Select the appropriate resolution and precision of the tools and data collection methods for the level of accuracy desired.

For a scale map to be valid, we must be concerned with assigning the correct name or meaning of the place or feature and with the correctness of its location. Attribute accuracy relates to how correctly the attribute data are described and drawn. Are the mapping team members asking questions in a consistent and non-ambiguous way? Conceptual accuracy relates to how well the map depicts the conceptual understanding that community members have of the land. Both of these types of accuracy depend on acceptable levels of participation and representation and opportunities for verification, correction and revision at the community level (Gibson 2004). 
4.3 Triangulation

Triangulation is a term with two different meanings, both of which are relevant to participatory scale mapping. Triangulation, as used in land surveying, means determining a location by measuring the angles to three or more known points. This sense of triangulation is covered in Unit M09U04.  

Triangulation is also a term used in social sciences to refer to the use of more than one method in a study – essentially a means of cross-checking results. Triangulation is used in participatory mapping to cross-check the attribute data. You can ask questions of a person in different ways, ask different people the same question and ask the same or different person the same question while looking at a place from a different point of view. 

In participatory mapping, we are often dealing with translating between world views and between languages. There is much room for assumption and ambiguity in translating local languages and terminology about the landscape. Triangulation (i.e. asking the questions or looking at the land from different angles) helps to clarify these ambiguities. Test and refine the translation by using the local topographic terminology in the field while looking at and describing features. Ask two or three different people about the feature in different contexts (e.g. out in the field and back in the village).
4.4 Absolute and Relative Locations

It is helpful to consider the concept of absolute and relative location. You measure one or the other, depending on the method of field surveying being used. Absolute location is expressed as a coordinate point, which of course is in reference to a map grid such as latitude and longitude or UTM. Relative location is expressed as a measurement to or from another place – one whose absolute location is already known. 
4.5 Survey Tie Points

In conventional land survey terminology, a “tie point” is a reference point that “ties” a set of relative locations to another or to an absolute location on a map grid. It is something particularly relevant to a compass survey – which is only made up of relative locations measured from one station to another – unless it is tied to the map grid in some way. The starting point or a station of a compass survey can be a tie point if it is located at a specific and permanent feature (e.g. a creek junction) that can be pinpointed on a topographic map and thereby located on the grid. 

The concept of a survey tie point also reveals a way to cross-check data. For example, if you take a GPS reading at a permanent feature that can be identified on the topographic map, it is a way to cross-check the GPS data with the topographic map. If there is an error, perhaps the GPS is set to the wrong datum; then you have the opportunity to correct it. Make it a habit to be aware of and make a note of potential tie points. 

4.6 Map Interviews

The term “map interview” was coined in aboriginal mapping projects in Canada. It refers to the process of asking questions about traditional knowledge of land and land-use activities with the objective of drawing it on a map. Map interviews are usually semi-structured and aim at eliciting both spatial and attribute data, including oral history and traditional ecological knowledge. If it is a large and complex mapping project with several mapping teams in many communities, a questionnaire is good to help make the questions and the resulting data clear and consistent. However, interviewers should be trained and encouraged to ask for more information based on clues provided. 

The following are some suggestions for good practice in doing map interviews:

· Test a questionnaire before using it broadly.

· Make sure interviewers and interviewees understand the purpose of the interview and protocols for protecting the information (see M02).
· Clarify local terminology for landscape features, land-use activities and everything you intend to map. This can be tested with the questionnaire.

· Use visual aids, such as books and photographs, for identifying plants and animals. 

· Find standards of measurement for estimating distances.

· Questions should focus on phrases such as: “Where?”, “How far from…?”, “How long from…?” and “Nearest to what river….?”.
· If possible, go to key places where land-use activities take place in order to trigger memories. 
5 taking field notes for scale mapping

You can collect a lot of information in the field, but it is only useful for drawing a map if it is recorded in such a way that it can be read and understood. Land information can be described in words, numbers and pictures and usually in a combination of all three. For a quality data set, find a way to systematically cross-reference these. 
5.1 Describing Location in Words

Landmarks are the common reference we use to remember places and how to get to them. Local people have a memory bank full of landmarks. Most landmarks have specific place names and some landmarks are landscape features described by local terminology (often vegetation has very specific terminology). Some landmarks are geographic features described by standard terminology (e.g. ridge, mountain, river junction) in the local or national language. 

A mapping project often deals with two or more languages – the local language and the national language. Create a dictionary of terminology for landscape features such as terrain features, types of forests, water bodies, water sources and culturally altered features. Then note takers will use consistent terminology when posing questions in the field. With a list of common local terminology (carried with you on paper or committed to memory), it is easier to make concise and consistent notes. Keep in mind that terminology may not translate literally from one language to another. 
5.2 Describing Location in Numbers

Numbers are essential identifiers for geo-referenced spatial data. If it is a compass traverse, the spots where you collect data are called stations. If it is a GPS survey, the spots are called waypoints. It is important to create a numbering system to keep all of these spatial reference points in order. For each of these numbered locations, there will be attribute data about the place that will be noted in words or local names. 

The locations are described geographically as coordinates or in spatial relation to each other by bearings and distances. It is important to write coordinates, bearings and distances accurately and clearly. When creating the map, point locations are usually given a code number (such as the waypoint number or the station number) because this is the shorthand way of cross-referencing the attribute data and the spatial data. 
5.3 Describing Location in Sketches

Field sketches serve as a cross-reference for the base map and a quick visual method for taking notes about the landscape. Drawing sketches of your own observations in the field helps you to verify the information on the map. For example, if you are walking and someone tells you about a mountain that you can see, but you don’t have the map with you, then draw it in your notebook. Take notes about it and take bearings to it from a known point. Later you can draw it on the map. If opportunities arise, take bearings where possible and use the intersection techniques described in M09U04 Compass Survey. Later, use the sketch and bearings to determine the location of the feature on the map. 
Sometimes surveyors are reluctant to make sketches when taking field notes. Making a simple sketch or diagram takes much less time than writing the same information in words. The sketches are simplified representations, not artwork. It is best to include approximate scale and direction and label the sketch. 

There are basically two kinds of field sketches:  
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Transect sketch – A transect sketch is drawn from a bird’s-eye perspective. The difference is that you draw only what you can observe on either side of you while travelling along a route. On paper, the sketch will always look long and thin. You could make a transect sketch while walking along a road or along a trail through gardens or as you travel down a river in a canoe. 
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· Panoramic sketch – A panoramic sketch is a picture of the landscape as seen by the human eye, usually from a viewpoint (i.e. a place where you can see a fair distance). Panoramic sketches are usually drawn about twice as wide as tall. 

5.4 Systematic Note-taking

There are several advantages to recording notes in an organised and systematic fashion: 

· It allows fast and efficient recording of the needed information.

· It makes it easier to draw the map from the data or to communicate the data to a cartographer in an office.

· It facilitates finding sources of error. 

· It gives the map credibility by clearly showing the method of data collection.

· It facilitates updating and adding to maps later. 

The key to recording notes systematically is to organise the field notebook well. Follow these guidelines:
· Prepare a format for taking notes before going into the field. 

· Create enough space in the notebook or on the forms to write comments, stories and descriptions of places. 

· At the top of each page, write the date, the name of the village or location and the name of the note taker and surveyor. 

· Write neatly so that others can read it.

· Use lead pencil in the field because it does not smudge when wet and because it can be erased if needed.

· Write the notes as if they will be a permanent record. The field notes are originals and are extremely valuable, if you consider the time put into collecting them. 

5.5 Compiling and Checking the Field Data Regularly

For mapping projects that involve more than a few days of field mapping activities and for those that include several people’s drawings and notes, it is especially important to regularly gather all the field notes and rough maps together in one place and check the data for consistency.

Surveyors should check the field notes each day after surveying. It is easier to notice discrepancies and find the source of mistakes when the information is still fresh in your mind. It may be that you are going back to the same area the next day and can fill in gaps or correct errors. 

Check all of the notes for completeness and consistency. Cross-check for inconsistencies in the notes within and among the survey teams. If not too burdensome, check all the field notes together as a team. It helps to jog each other’s memories. Check for: 

· consistency among the survey teams;
· gaps in the data;
· lost note pages;
· data that don’t look right.
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