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48, MAP.PROJECTION!

Map projection is the metl}od by which the curved surface of the earth, or a part of it, is represented
on a flat surface on a certain scale by making parallels and meridians. In other words, transformation
geographical coordinates to a plane grid coordinate system is referred to as map projection.

Globes and maps of the world generally show lines of latitude and longitude, also known as
parallels and meridians, that cross each other on the surface of the earth. This is called a graticule.
Thus map projection may be defined as the preparation of the graticule on a flat surface. Mathematical
formulae are used to construct a graticule on a map, corresponding to the intersecting graticule and
meridian on the earth.

Due to the spherical shape of the earth and the plane surface on which this shape has to be rep-
resented, cartographers have to devise complex, graphical, geometrical and mathematical methods of
transforming the earth, and the resulting transformations are collectively known as map projections.
The actual meaning of the word projection is to project an image on something. In a map projection,
the network of latitudes and longitudes of a globe are projected on a plane surface. Map projection is
defined as the transformation of the spherical network of latitudes and longitudes on a plane surface,
irrespective of the method of transformation. A map projection is a way of representing the three-
dimensional surface of the earth on a flat piece of paper.

A is a method of showing the earth’s surface on a map with least distortions or changes of shape,
area, distance, and direction of feature. Globes represent the shape, area, distance and direction of
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A1 The graticule of a geographic coordinate system is projected onto a cylindrical
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spheraid 1o representative positions on a flat s_urf:me using mth?la:?] nl&zlt;:;us_ The firy, Slep
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cones and cylinders touch the globe alang a line. 1 the pro) ot rdler tha:-J ersects the globe iMstes d:Jf-
merely touching its surface, the resulfing F-r:i]:i:ﬁ;z:csigni fcant hcm:;ﬁ::ld?::. Whey

i & conlact pou ) o
gﬂéﬁ:ﬂf E:::ﬁﬁrr:e :shca]e are oﬁt: referred to s standard h_ne. }n general, di_sturtiun intrey
with the distance from the point of contacl. Many cOMMON Map projections are classified BCCordig,
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1. Conic projection.
2. Cylindrical projection.
3. Planar or azimuthal projection.

4.12.1.1 The Conical Projection Surface

The first type of projection according to the dmlu_pn'nent of surface is the conical projection, Considy
a piece of light cardboard rolled up into a cene. 1L is then placed on a transparent globe, Now the cone
and globe will somewhat resemble an ice-cream cone. Wherever the cardboard 1ouches the globe, the
most accurate representation would occur. Wherever the cardboard is farther away and not touching
the globe, much more distortion will occur.
The simplest conic projection is tangent to the globe along a line of latitude. This line is cyfiy
the standard parallel. The meridians are projected onto the conical surface, meeting at the apen, o
point, of the cone. Parallel lines of latitude are prajected onto the cone as rings (see Fig, 4.12). Te
cone is then cut along any meridian Lo produce the final conic projection, which has straight converg-
ing lines for mendians and concentric circular arcs for parallels. The meridian opposite the cut line
becomes the central meridian. In general, the further you move from the standard parallel, the more
the distortion is. Thus, cutting off the top of the cone produces a more accurate projection, Conic pro
Jections are used for mid-latinude zones that have an east-west orientation.

More complex conic projections contact the global surface at two locations, These pwjtttiﬂrfi
are called secant projections and are defined by two standard parallels (see Fig. 4.13). Tt is also passt
Ble to define 2 secant projection by one standard parallel and a scale factor. The distortion parter &
secant projections is different between the standard parallels than beyond them, Generally, a sect
Projection has less overal! distortion than a tangent projection, In still more complex conic projection

FIGURAE 4.1 . icd
Projection 2 The conical projection and the developed portion of the plane surface in @ €

Sotndard parallel

FIGURE 4.13 The secant conical projection and the developed portion of the plane surface in a
conical projection

\he axis of the cone does nat line up with the polar axis of the globe. These types of projections are
called obligue.

'[hmt‘pre;m?alinln of geographic features depends on the spacing of the parallels. When equally
spaced, the projection is equidistant north-south, but neither conformal nor equal area. An example
of this type of projection is the equidistant conic projection. For small areas, the averall distortion is
minimal. On the Lambert Conic Conformal projection, the central parallels are spaced more closely

than the parallels near the border, and small geographic shapes are maintained for both small-scale
and large-scale maps.

412.1.2 The Cylindrical Projection Surface

The second type of projection according to the development of surface is the cylindrical projection.
lmngine 2 transparent globe with a light source that casts the shadow of the outlines of its graticule
and continents. Imapine tolling a piece of light cardboard into a eylinder around the globe and the
shadow cast on (o the piece of li ght cardboard could be captured, The resulting image, when tolled
fat, would be a eylindrical projection (see Fig, 4.14). Like conic prejections, cylindrical projections
£an also have langent or secant cases. The Meteator projection is one of the most common cylindrical
r;:le‘:l‘_mﬂsl. and the equator is usually its line of tangency. Meridians ate geometrically projected ento
o :_: ndrical surl‘ape, anf‘l parallels are mathematically projected, This produces graticular angles of
mers d?;ﬁ? The cylinder is ‘cut'lalnng any mendian to produce the final c;.rlind.r.ical projection. The
polex. Tog are elqua_lly slpa::ed. while the spacing between parallel lines of!anmf:le increases toward the
- 108 projection is conformal and displays true direction along straight lines,

FIGURE 414 {a) Normal and (B) transverse cylindrical projections

Scanned with CamScanner

Scanned with CamScanner



= |
On a Mercator projection, Thumb lines (lines of constant bearing) are straight lines, but meg

les are not. For more complex cylindrical projections the cylinder is rotated, thus chan
c .

i L g gin
;gireatt ilgrent or secant lines. Transverse cylindrical projections such as the transverse Mercator u5e§
1e ta

s ial contact or lines parallel to meridians as lines of secancy.
meridian as tthedz?igﬁg::ltflgﬂ run north-south, along which the scale is true. Oblique cylinders are
dTh:Oiig a great circle line lncate.d anywhe.re bctweeq the equator and the meridians, In thege
rotated a lex projections, most meridians and lines of latitude are no longer straight, A Mercato,
mo{zciﬁamn%oes not show the north or sou-th pole. _
== In all cylindrical projections, the line of tangency or lines of secancy have no disto

: . : rtion, apg
thus are lines of equidistance. Other geographical properties vary according to the specific

Projection,

4.12.1.3 The Azimuthal Projection or Plane Projection Surface

Planar projections project map data onto a flat surface tou_ching the globe. A planar projection
is also known as an azimuthal projection or a zenithal projection. This type of projection is usu-
ally tangent to the globe at one point, but may be secant also. The point of contact may be the
north pole, the south pole, a point on the equator, or any point in between. This point specifies
the aspect and is the focus of the projection. The focus is identified by a central longitude and
central latitude. Possible aspects are polar, equatorial, and oblique. The shadow that was cast on
the cardboard, the way the shadow lands on the cardboard would be called an azimuthal
projection (see Fig. 4.15). ,
Polar aspects are the simplest form. Parallels of latitude are concentric circles centred on the -
pole, and meridians are straight lines that intersect with their true angles of orientation at the pole. In
other aspects, planar projections will have graticular angles of 90 degrees at the focus. Directions from
the focus are accurate. Great circles passing through the focus are represented by straight lines; thus,
the shortest distance from the centre to any other point on the map is a straight line. Patterns of area
and shape distortion are circular about the focus, For this reason, azimuthal projections accommodate
circular regions better than rectangular regions, Planar projections are used more often to map polar
regions. Some planar projections view surface data from a specific point in space. The point of view
determines how the spherical data is projected onto the flat surface. The perspective from which all
locations are viewed varies between the different azimuthal projections. The perspective point may be

the centre of the earth, a surface point directly opposite from the focus, or a point external to the globe,
as if seen from a satellite or another planet.
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FIGURE 4.15 Planar projections. (a) Polar, (b) equatorial and (c) 0014
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