Support the spread of good practice in generating, managing, analysing and communicating spatial information

Module: [M09 - Scale Mapping and Surveying]

Unit: [M09U06 - Drawing and Producing Scale Maps]

Exercise No. 1:  Hand Drafting a Map
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Developed by: Alix Flavelle

Objective:


To perform a sequence of steps for proper hand-drafting of a map

Time:


 80–120 minutes

Materials:

Plotted data and/or base map from surveying exercises in Units 3 and 5 or sample maps, Mylar or transparent paper or, alternatively, a light table and large sheets of white paper, a ruler, a long straight-edge, a square, a pencil, an eraser, technical pens and optional materials including drafting adhesives or templates for area fill, graphic lines and point symbols

Procedure:
· Spread out the available drafting tools on a table and discuss the uses of each. 

· Review the list of drafting materials below and discuss their advantages and disadvantages. Many may not be available; some may not be practical or necessary. 

· Drafting is best learned by a hands-on approach. Follow the drafting sequence below with sample maps or with maps generated in previous surveying exercises. 

· This exercise may be taken as far as you like or as time permits. The idea and techniques of drafting will become familiar by making a first draft in pencil. If time allows and the map making is interesting, participants may want to ink the map to make a final map. 

· You may hand out the tips and materials list for hand drafting. 

Assignment(s):

Hand-drafting a map

1. First create a working map in pencil. This will be the final draft, in pencil, on which you may still make corrections. 

2. Cut a sheet of paper to overlay on the base map or survey plot. 

3. Draw the outer frame or border on the tracing paper. Use a right-angle ruler, T-square, large triangle or a protractor to make sure that the frame is square. Each corner should be a 90o angle. Frames for thematic maps in a series should be drawn the same size. 

4. Draw the inner frames surrounding the map, the legend and the insert map. Use a straight-edge and T-square, if you have one, to make sure each of these boxes is drawn exactly square. 

5. Make four registration marks (+) on the field map or base map in pen. Fix the map to the working surface so it won’t move. Masking tape, placed outside the drawing area, is usually used to do this. Drawing pins or needles can also work, but they will damage the surface beneath the map. 

6. Line up the field map (i.e. base map) precisely so that grid north lines are parallel to the sides of the frame you just drew. Fix the tracing paper using masking tape. Make sure the tracing paper is flat and not warped. 

7. Trace the registration marks from the base map on to the tracing paper. Mark the latitude and longitude and/or UTM lines in the margin only. Don’t draw the grid lines across the map. 

8. Draw a basic north arrow (you may elaborate later). 

9. Trace the “bones” of the map first – the plotted line of the compass survey or the rivers and roads from a base map. Note that you probably won’t want or need to draw the contour lines from a topographic map. 

10. Draw the main point features (or their centre points if you are using stick-on symbols); they may be villages or houses or even gardens, depending on the scale of the map. If you are tracing from a topographic map, mark the mountain peaks with a triangle and write the elevation (as written on the topographic map) nearby. 

11. Draw type lines around the polygons. Use letter codes for the polygons if this is to be an office copy. If this is to be a draft for review by the community, use colour pencil. 

12. Fill in the ”meat” – sketch in additional features from the survey notes. 

13. Add the lettering. If you are lettering freehand, don’t bother to trace the lettering of the base map – your own style will generally be more consistent.

14. Create the final map in ink. This makes a neat and permanent map, however, it will be difficult to correct. Use a clean sheet of paper and trace the entire working map. This actually only takes an hour or two. 

15. Ink the frame and then the bones of the map first, generally in the same order as above. Start with any straight lines and long smooth curves (major rivers and roads) because they are the most difficult to correct. In general, work from the centre of the map to the outside. 

16. When using technical pens, it is often easiest to draw all the features of the same type at the same time so that you don’t have to change pen sizes so often. 

17. Be sure the ink dries before you put a tool or cloth on it. It helps to draw lines that run roughly in one direction before switching to those that are roughly perpendicular to the first set. 

18. For smooth consistent lines, draw the pen towards yourself and keep it on the paper as along as possible (the less you pick it up, the fewer gaps or tails you make). 

19. Do the lettering (see below for the list of materials).

20. Finally, apply any adhesive-backed material, commonly used for area symbols. Apply these last to make sure they don’t obscure any other information. 

21. Keep a record of the line weights (i.e. pen sizes), and any codes for commercial patterns and letter sizes you are using in case you need to make changes later or to match other maps in the series.

22. Small mistakes can be erased using an eraser or carefully with a razor blade. Alternatively, you may use white-out, but the ink does not run very smoothly over it. 

General tips for drafting

1. You might first trace the information that is certain from the base map in pen and then draw the thematic information in pencil. This allows you to verify the map. 

2. Apply the pencil lightly and never let the pencil dig into the paper (i.e. pull, don’t push, your pencil).

3. Be gentle using an eraser because it can damage the paper and affect the accuracy of the map. 

4. Never tape over information. Remove tape by peeling outward away from the map. Use small pieces of tape to minimise damage to the map. 

5. Some kinds of tracing paper warp just from the moisture of your hand. If you rest your hand on the map while drawing, put a clean, dry cloth under your hand to prevent the paper from soaking up humidity or oils from your hand and to prevent smudging. 

6. When you are not working on the map, cover it with a cloth (or a large sheet of paper or plastic) to protect it from dust, bugs and marking. 
Materials for hand drafting maps

This is a list of standard materials for manual drafting. Your choice of materials will depend on preferences and what is available in your area. 

· Types of drawing paper and plastic:
· Regular white paper comes in different thicknesses or weights. It can only be used for tracing if a light table is available; 

· Tracing paper is highly susceptible to moisture, tears easily and cannot be folded;

· Mylar is very stable translucent paper that is not susceptible to moisture; erasing has no deleterious effect on it. It is often used for archival paper, is very expensive and cannot be folded;

· Vellum is high quality tracing paper, expensive and less susceptible to moisture than regular tracing paper; 

· Plastic sheets come in a variety of thicknesses which are more or less durable. They are very lightweight and transparent. 

· Pencils and pens:
· Soft pencil leads are used for dark lines and can be messy to erase;

· Hard pencil leads are used for light lines and erase cleanly;

· Technical pens are designed to draw lines of consistent width. They come in different size nibs that are numbered. Keep track of what number pen you use for different lines to ensure consistency;

· Technical drawing ink is not water soluble. 

· Drafting instruments:
· templates for letters and shapes;

· flexible curves;

· ruler;

· long straight-edge;
· T-square to make frame lines.

· Tools for lettering and symbols:
· Shading patterns are available in adhesive sheets;

· Lettering and symbols are available in sheets of rub-on transfers. 

· Working surfaces and tables: 

· Create a smooth surface only for drafting maps where the maps can be left down. 

· Keep the table clean. No drinks on the table!

· Make a light table for tracing. It can be simply a light bulb set up under a sheet of glass. Translucent glass works best because the light is diffused. 
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