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MAP SYMBOLS
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SCALE

The scale of a map is the relationship of the distance between two points shown on the map and the distance between the same two points on the Earth’s surface. For instance, 1 inch on the map represents 1 mile on the ground, or 10 kilometres on the ground is represented by 1 centimetre on the map.

Instead of saying 1 centimetre represents 10 kilometres, we could say that 1 centimetre represents 1 000 000 centimetres on the map. If the scale is stated so that the same unit of measurement is used on both the map and the ground, then the proportion will hold for any unit of measurement. Therefore, the scale is usually written 1:1 000 000. This is called a ‘representative fraction’ and usually appears at the top of the map page, above the scale bar.

Calculations can easily be made in centimetres and kilometres by dividing the second figure in the representative fraction by 100 000 (i.e. by deleting the last five zeros). Thus at a scale of 1:5 000 000, 1 cm on the map represents 50 km on the ground. This is called a ‘scale statement’. The calculation for inches and miles is more laborious, but 1 000 000 divided by 63 360 (the number of inches in a mile) shows that 1:1 000 000 can be stated as 1 inch on the map represents approximately 16 miles on the ground.

Many of the maps in this atlas feature a scale bar. This is a bar divided into the units of the map – miles and kilometres – so that a map distance can be measured with a ruler, dividers or a piece of paper, then placed along the scale bar, and the distance read off. To the left of the zero on the scale bar there are usually more divisions. By placing the ruler or dividers on the nearest rounded figure to the right of the zero, the smaller units can be counted off to the left.

The map extracts below show Los Angeles and its surrounding area at six different scales. The representative fraction, scale statement and scale bar are positioned above each map. Map 1 is at 1:27 000 and is the largest scale extract shown. Many of the individual buildings are identified and most of the streets are named, but at this scale only part of central Los Angeles can be shown within the given area. Map 2 is much smaller in scale at 1:250 000. Only a few important buildings and streets can be named, but the whole of central Los Angeles is shown. Maps 3, 4 and 5 show how greater areas can be depicted as the map scale decreases, down to Map 6 at 1:35 000 000. At this small scale, the entire Los Angeles conurbation is depicted by a single town symbol and a large part of the south-western USA and part of Mexico is shown.

The scales of maps must be used with care since large distances on small-scale maps can be represented by one or two centimetres. On certain projections scale is only correct along certain lines, parallels or meridians. As a general rule, the larger the map scale, the more accurate and reliable will be the distance measured.
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LATITUDE AND LONGITUDE

Accurate positioning of individual points on the Earth’s surface is made possible by reference to the geometric system of latitude and longitude.

Latitude is the distance of a point north or south of the Equator measured at an angle with the centre of the Earth, whereby the Equator is latitude 0 degrees, the North Pole is 90 degrees north and the South Pole 90 degrees south. Latitude parallels are drawn west–east around the Earth, parallel to the Equator, decreasing in diameter from the Equator until they become a point at the poles. On the maps in this atlas the lines of latitude are represented by blue lines running across the map in smooth curves, with the degree figures in blue at the sides of the maps. The degree interval depends on the scale of the map.

Lines of longitude are meridians drawn north–south, cutting the lines of latitude at right angles on the Earth’s surface and intersecting with one another at the poles. Longitude is measured by an angle at the centre of the Earth from the prime meridian (0 degrees), which passes through Greenwich in London. It is given as a measurement east or west of the Greenwich Meridian from 0 to 180 degrees. The meridians are normally drawn north–south vertically down the map, with the degree figures in blue in the top and bottom margins of the map.

In the index each place name is followed by its map page number, its letter-figure grid reference, and then its latitude and longitude. The unit of measurement is the degree, which is subdivided into 60 minutes. An index entry states the position of a place in degrees and minutes. The latitude is followed by N(orth) or S(outh) and the longitude E(ast) or W(est).
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Latitude

Lines of latitude cross the atlas maps from east to west. The Equator is at 0°. All other lines of latitude are either north or south of the Equator. Line 40°N is almost halfway towards the North Pole. The North Pole is at 90°N.

[image: illustration]
Longitude

Lines of longitude run from north to south. These lines meet at the North Pole and the South Pole. Longitude 0° passes through Greenwich. This line is also called the Prime Meridian. Lines of longitude are either east of 0° or west of 0°.There are 180 degrees of longitude both east and west of 0°.
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Using latitude and longitude

Latitude and longitude lines make a grid that can be printed on a map. You can find a place if you know its latitude and longitude. The degree of latitude is either north or south of the Equator. The longitude number is either east or west of the Greenwich Meridian.




HOW TO LOCATE A PLACE OR FEATURE

The two diagrams (left) show how to estimate the required distance from the nearest line of latitude or longitude on the map page, in order to locate a place or feature listed in the index (such as Helston in the UK and Mount McKinley in the USA, as detailed in the above example).

In the left-hand diagram there are 30 minutes between the lines and so to find the position of Helston an estimate has to be made: 7 parts of the 30 minutes north of the 50 0N latitude line, and 17 parts of the 30 minutes west of the 5 0W longitude line.

In the right-hand diagram it is more difficult to estimate because there is an interval of 10 degrees between the lines. In the example of Mount McKinley, the reader has to estimate 3 degrees 4 minutes north of 60 0N and 1 degree west of 150 0W.
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Helston, U.K. 29 G3 50°7N 5°17W

Helston is on map page 29, in grid square G3, and is 50 degrees 7 minutes north of the Equator and 5 degrees 17 minutes west of Greenwich.
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Mt. McKinley, U.S.A. 108 C4 63°4N 151°0W

Mount McKinley is on map page 108, in grid square C4, and is 63 degrees 4 minutes north of the Equator and 151 degrees west of Greenwich.




MAP PROJECTIONS

A map projection is the systematic depiction of the imaginary grid of lines of latitude and longitude from a globe on to a flat surface. The grid of lines is called the‘graticule’ and it can be constructed either by graphical means or by mathematical formulae to form the basis of a map. As a globe is three dimensional, it is not possible to depict its surface on a flat map without some form of distortion. Preservation of one of the basic properties listed below can only be secured at the expense of the others and thus the choice of projection is often a compromise solution.

Correct area

In these projections the areas from the globe are to scale on the map. This is particularly useful in the mapping of densities and distributions. Projections with this property are termed ‘equal area’, ‘equivalent’ or ‘homolographic’.

Correct distance

In these projections the scale is correct along the meridians, or, in the case of the ‘azimuthal equidistant’, scale is true along any line drawn from the centre of the projection. They are called ‘equidistant’.

Correct shape

This property can only be true within small areas as it is achieved only by having a uniform scale distortion along both the ‘x’ and ‘y’ axes of the projection. The projections are called ‘conformal’ or ‘orthomorphic’.

Map projections can be divided into three broad categories – ‘azimuthal’, ‘conic’ and ‘cylindrical’. Cartographers use different projections from these categories depending on the map scale, the size of the area to be mapped, and what they want the map to show.




AZIMUTHAL OR ZENITHAL PROJECTIONS

These are constructed by the projection of part of the graticule from the globe on to a plane tangential to any single point on it. This plane may be tangential to the equator (equatorial case), the poles (polar case) or any other point (oblique case). Any straight line drawn from the point at which the plane touches the globe is the shortest distance from that point and is known as a ‘great circle’. In its ‘gnomonic’ construction any straight line on the map is a great circle, but there is great exaggeration towards the edges and this reduces its general uses. There are five different ways of transferring the graticule on to the plane and these are shown below. The diagrams below also show how the graticules vary, using the polar case as the example.
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Polar case

The polar case is the simplest to construct and the diagram on the right shows the differing effects of all five methods of construction, comparing their coverage, distortion, etc, using North America as the example.
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Oblique case

The plane touches the globe at any point between the Equator and poles. The oblique orthographic uses the distortion in azimuthal projections away from the centre to give a graphic depiction of the Earth as seen from any desired point in space.
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Equatorial case

The example shown here is Lambert’s Equivalent Azimuthal. It is the only projection which is both
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