CHAPTER 6

Cylindrical Map PW
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Cylinder touches the sphere at the equator.
Fig. 38

The parallels are straight lines. Each parallel is equal to the length of the equator. Thus, the [ :
are longer than the corresponding parallels on the globe. (ii) The meridians are straight lines. They 1§
the equator at right angles and they are equi-spaced in al ltitudes. iil) The length of the equate]
cylinder is equal to the length of the equator on the globe. Therefore, these projgctions arc quitc

for showing equatorial regions,
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We shall study the following cylindrical map projections

‘ - ctions:
@ The Sml'plc Cylindrical Projection i
(u) The Cylindrical Equal-Area Proje;:tio
() The Mercator's Projection ’

L YLIND
Let us draw a netwo knfm S'IMPLEC e
15000 000, s rk of Simple Cylindrical Projection for the whole globe on the scale of
+ 400,000,000, spacing parallels and meridians at 30° ipterval |

Construction
Radius of the earth = 635,000,000 cm.
|

- Radius of the globe on the scale of ——1—
. : 400,000,000
) 1 .. 635000000
X
400000000 1 =
= 1.587cm.

Length of the equator on the globe 277 (r = radius of the globe)

= 2x x1.587cm.
= 9975cm.
(1)?00 150° 120° 90° 60° 30° (0° 30° 60° 90° 120° 150° 18C”
90[E | C H|90°
60° 60°
30°1— 30°
0° :
A 5]’
20°— 20°
60°—— —60°
90°|F D Glgo°
o3 7507 120° 90° 60° 90° 0° 30° 60° 90° 120° 150° 180"
Fig. 39

t the equator (Fig. 39). The equator is a circle on the globe

Draw a line AB, 9.975 cm. long to represen
drawn at an interval of 30° divide AB into 362/30 or

and is subtended by 360°. Since the meridians are to be

12 equal parts.

The length of a meridian is equal to half the length of the equator.

‘ ) 9.975

- A mendian of the globe = ———2——— ord.987cm.”
the points of divisions of AB.* Take each of these lines equal
ither side of the equator.

To draw mendians erect perpendiculars on
keeping half of it i.e. 2.493 cm. on €1

h of a meridian, i.e. 4.987 cm,, long

1n th n
to the leng

*See foot-pote at page 54.
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54 Map Work and Practical G%.
-_— |
. awn at an‘inte
A meridian on a globe is subtended by 180°. Since the parallels are 10 be draw TVa ;
ivi ints of divigj
divide the centra meridian (CD) into 150 , i.e. 6 equal parts. Through t'icse patnt 'Sio |

: . ator and i
llnc§ Parallel to the equator. These lines will be parallels of lamuqc. Mark g;‘; i“;q(‘;’"; (r)cquirc(;he . I.
meridian with 0° and the parallels and other meridians as shown in Fig. 39. EF &y, |

|
Properties k
(1) Parallels and meridians are straight lines.

(2) The meridians intersect the parallels at right angles.

(3) The distances between the parallels and those between the meridia
the projection.

ns remain the same thry

. 7 !
(4) All the parallels are of the same length and every one of them is cqual to the length of the |

!
length of the equator on (h;

(5) The length is projection is equal to the
gth of the equator on this projection is equ an the cortey. |

Therefore, the scale along the cquator is correct. The other parallcls are longer U.l e |
parallels on the globe. For example, 30° parallel, 60° parallel and 80° parallel on this projection ar
times, 2.000 times and 5.758 times longer than the corresponding parallels on lhc g.lobc' rcspﬂCli\‘e;:‘
pole which is a point on the globe is equal to the length of the equator on this projection. The SCalegj!
the parallels is, therefore, exaggerated, the exaggeration increasing 2way from the equator. y

l

(6) All the meridians are of the same length and every onc of them is equal to half the lengy i

cquator on this projection. Therefore, scale is correct along all the meridians. I

(7) The projection is neither equal-area nor orthomorphic. ]

Limitations ;

) ) . . |
Since the parallels increase in length towards the poles, areas away from the equator are eqlz|

Near the poles the exaggeration is much pronounced. It is only near the equator that the arecas ar |

correctly represented. |

Uses

(1) A narrow belt along the cquator can be shown fairly correctly on this projection. Sipce itisp:
equal-area nor orthomorphic, maps on this projection are used for gencral purposes only.

(2) Scale along the meridians is correct. Therefore, a narrow strip of land running in the north-
direction and crossing the equator is shown fairly correctly on this projection. This projection canb:
for showing a railway or a road connecting Cairo (Egypt) with Durban (Republic of South Africa) .
both of these towns are located near 31° E. meridian,

[I. CYLINDRICAL EQUAL-AREA PROJECTION

(A) Let us a draw a network of Cylindrical Equal-Area Projection for the whole globe on th
of 1 : 450,000,000 keeping the parallel interval at 15° and the merician interval at 307 |

Construction
Radius of the earth=635,000,000 cm -

. Radius of the globe on the scale of —;

450,000,000

*Sec also Kazi S. Ahmed, Simple Map Projections, S. Chand & Co.. 1969,
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Cvlindrical Map Projections 55 )
G =
i I - 635000,000 ol 4 e
— —————— c . . - : L =
450,000,000 1 m el &
= l.411 cm. ’ - s
Length of the equator on the globe = 2ar (r=radius of the globe) T g% K3
2 ™
= 2x x 1411 cm. pée
7 N« ( < / g
= 8.869 cm. p ° A
Towards the left-hand side of the drawing sheet, draw a circle (Fig. 40) with radius equal to the mdl'us
d WE the equatonal

o{'thc glot?c, i.e. 1.411 cm.* Thiscircle represents the globe. Let NS the polar diameter an _
diameter intersect each other at right angles at O the centre of the circle. Since we arc rcqunrec_i tu draw
the parallels at an interval of 159, draw radii of the circle at an interval of 15° as shown in Fig. 40.

Produce WE to A so that EA is equal to the length of the equator, i.c. 8.869 cm. The equator isoa
circle on the globe and is subtended by 360°. Since we have to draw the meridians at an interval of 30°,

divide EA the equator into 360+30 or 12 equal parts.

Through the points where the radii drawn at an interval of 15° touch the circle, draw lines para.llel
perpendiculars on the points

o the equator EA. These lines are parallels of latitude. To draw meridians erect

of divisions marked on the equator and produce them so that they meet the parallels representing thc. polf:s.

Mark the equator and the central meridian with 0° and the parallels and other meridians as shown in Fig.

40. JKLM is the required map projection.
M
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Fig. 40

Properties
(1) Parallels and meridians arc straight lincs.

(2) The meridians intersect the parallels at right angles,

(3) The distances between the parallels go on decreasing towards the poles but the distances briween

the meridians remain the same.
(4) All the parallels arc of the same length and every onc of them is equal to the length of the equator.

(3) The length of the equator on this projection 1s equal to the length of the cquator!on the globe. ;
Therefore, the scale along the equator is correct. The parallcls are longer than the corresponding parallels |
on the globe. For example, 30° parallel, 60 parallel and 80° parallel on this projection are 1.154 times,

2000 imes and § 758 times longer than the corresponding parallels on the globe respectively. A pole which

*See foot-note at proe 16.
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- iection. cale alony '
is a point on the globe is equal to the length: of the equator on this projection. The s Ong thI_

; : s et v cquator,
is, therefore, exaggerated, the cxaggeration increasing away from the eq . .
an s cqual g

(6) All the meridians are of the same length and the length of cach m’crit;i(lj hat -
of the diameter of the globe but their lengths between the parallels go on d(?CfCJS nf’dhn; (m- (h\ Pol, |
the meridians on this projection are shorter in length than the corrcspondmg' riﬂcl ) ‘vcr iy lch!%'ck:
lengths have been shortened in the same ratio in which the plarallcls are m'.uf bO 1%'C‘n i Crel
arca ofa strip lying between any two parallels on this projection is cqual to the area bety :i [ cjc‘:lmms;.
parallels on the globe. Thus, equal-area property is mainmin_cd over the cn!lr? prOJCC ON. Thery
projection is an cqual-area one and usefu! for showing distribution of products.

Limitations

[n the polar areas, the parallels arc markedly stretched in the cast-we
are shortened greatly in the north-south direction, Conscquently the countrie & ‘
direction and compressed in the north-south direction. Thus, the shapes of t_hc countiies are i
increasingly towards the poles. The distortion in the shapes of tropical countries is almost negl

st direction and the n
. \
s are stretched in the .

Uses
(1) This projection is used for showing tropical countries.

(2) Being an equal-area projection, it is drawn mainly for show
products such as rubber, coconut, rice, cotten, sroundnut, etc,

(B) Drawa Cylindrical Equal-Area Projection on the scale of | 200,000,000 for the arey e
from 10°8 parallel to 50°S parallel and from 200 meridian to 100°E meridian and spacing the

at an interval of 10° and the meridians at 200,
Hint '
Radius of the carth=250,000,000 inches
-~ Radius (r) of the globe on the scale of | : 200,000,000

ing the world distributiop of

250,000,000
—_—
200,000,000

inches

]

1.25 inches

I

Length of the Cquator on the globe = ¢
But the projection extends from 20°W meridian o 100°E meridian

.. Length of the cquator between 20°W ap, 100°E meridians

20+100
= R e
360
22 ) 120
= 21X — X195« —— 1inches
7 360

2.62 inches

oudilieu wiul udimSc



Dyl
(‘\'!AI,‘.:'”\’"]I ‘\"”I' Froj crons
et 51

_ . . 20+100 ‘
Divide this lin¢ (2.62 inches) lnlo—z—a— or 6 cqual parts. ABCD is the required map projection

(Fig. 40A).
5 .
A
0w ® 20° W 600 80 |oDo°
100
e
300
..... w
0° ® ° “e «° 800 o™
c
Fig. 40A

11I. MERCATOR’S PROJECTION

This projection named afler its inventor, was devised by Gerardus Mercator, a Dutch, in 1569, We
have seen that the meridians on the Simple Cylindrical Projection and the Cylindrical Equal-Area Prbjeclior,
do not converge towards the poles. They arc equidistant throughout these projections, i.c. the distances
between the meridians increase towards the poles in these projections. Mercator devised a mathzmatical
formula by virtue of which he placed the parallels increasingly farther apart towards the poles thereby
increasing the lengths of the meridians but taking carc that the increase in the lengths of the meridians
was in the same proportion in which the lengths of the parallels increased. By doing so he gnt a true
morphic projection. The projection is, therefore, also called the Cylindrical Orthomorphic Proiection.

ortho
Let us construct a graticule for Mercator's Projection on the scale of 1 : 460,000,000 spacing parallels

and mendians at 20° interval.

Construction
Radius of the earth=250,000,000 inches.

1

- Radius of the globe on the scale of
Radius of the globe 360000000
| 250,000,000

= X

" 7460,000,000 ]

0.543 inch
= 2nr (r = radius of the globe)

Length of the equator on the globe

22
2 x x (.543

= 3.413 inches.
Draw a line AB 3.413 inches long to represent the equator (Fig. 41). The equator is a circle on the
vlohe and is subtended by 360°. Since the meridians are to be drawn at an interval of 20°, divide AB
A

A
into —— or 18 equal parts. Draw lines CAD and FBE perpendicular to AB.

2
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38 Map Work and I’mciri
Use the following Table for drawing the parallels

, — fel >
aliigas Srom the cqui;:’(;,’-} L/: ;;;/;pl{'l(:;itll.v of !/uﬂi
100 0.175 x i
200 0.356 xr
300 0.549 xr
400 0.763 x r
500 LOIL > r
60° 1317 x 1
700 1.733 xr
80° 2436 x 1
90° 00
e
160" 160 140"120° 100" B0' 60' 40" 20" O 20" 40° 60 BO° 100" 120°140° 160 180°
T
GO.IHJ!{ ,!H S
LT
AN ENEREN
wEENENNRNR
ST
T
LT
L J 1 E| a0
160" 160" 140" 120" 100" 80" 60° 40" 200 0" 20" 40" 60 BO' 100° 120" 140" 160" 180"

Fig, 41
Now we are required to draw 20°, 40°, 60° and 80° parallels.

Therefore distance of 20° parallel from the cquator = 0.356 x r=0.356 x 0.543 =

Distance of 40° parallel from the equator =0.763 x r=0.763 x 0.543 =
Distance of 60° parallel from the equator =137 xr=1317x 0543 =0
Distance of 80° parallel from the cquator © = 2436 X r=2436 x 0543 = |1

Mark off points along the lines AC, and BF, the distance of the points from the equator ber:
100.193”, A Iincjoining these two points will mark 20°N parallel, Again mark off points along!
AC and BF, keeping the distance of the points from the Cquator now equal 1o 0.414" A line jm;‘.n
two points will mark 40°N paralle]. Similarly draw other parallels, - —

F'o draw the meridians, ¢rect perpendiculars on the poinis of divisions except points A & f
cquator and produce them so that they mect 80°N and 8005 parallels
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v\l the equator and the central merichan with 0° and parallels and other meridians as shown n

. '
e A

CDEE 1s the required graticule,

properties
) parallels and mendians are straight lines.

3) The mendians intersect the parallels at nght angles.
3) The distances between the parallels go on increasing towards the poles but the distances vetween

e mendians remaim the same.

(2 All the parallels are of the same length and every ore of them is equal to the length of the cquator
of the equator on this projection 1s equal to the length of the equator on the globe.
cquator is correct. The parallels are longer than the comvesponding parallels
0° paralle] and 80° parallel on this projection are |.154 times,
Is on the globe respectively. The poles

scales along the 90° parallel and the

(5} The length
Therefore, the scale along the
on U For example, 30° parallel, 6
2 (00 times and 5.758 times longer than the corresponding paralle
oot be shown on this projection because exaggeration in the

the glebe

canne L )

meridians touching them 1S infinite.
|

esponding meridians on the globe. They are made longer

(6) The meridians are longer than the corr
| to the scale along the parallels at the same

s as to make the scale along the meridians at any point ¢qua
point. The following three examples illustrate this point :
ION parallel is 1.0002 times the length of the 1°N parallel on the globe, the length

(a) As the length of
(equator) and 1°N parallel is 1.0002 times longer than the corresponding meridian

of the mendian between 0°

on the globe.
(b) 20°N parallel on this projection is 1.064 times the length of the 20°N parallel on the globe.

Therefore, the length of the meridian between 19°N and 20°N parallels is 1.064 times longer than the

coresponding meridian on the globe.

(c) 809N parallel on this projection is 5.758 times the length of the 80°N parallel on the globe.
Therefore, the length of the meridian between 79°N and 80°N parallels, is 5.758 times longer than the
corresponding meridian on the globe.

Thus, the east-west stretching is accompanied by an equal north-south stretching at every point over
the entire projection. It should, however, be borne in mind that the actual amount of stretching will vary
from one latitude to another. The result of this stretching is that sizes of countries in high latitudes are
enlarged many times more than their actual sizes. The exaggeration in the sizes of the countries within
the tropics is very small. Most of Greenland lies within the polar areas and most of South America within
the tropics. Greenland which is about one-ninth of the size of South America appears as large as South
America on Mercator’s Projection.

(7) The parallels and meridians also intersect each other at right angles. Therefore, the shave of
countries 1s represented truly at every point. Since the scale varies from parallel to parallel and is much
exaggeraled towards the poles, the shape of a large-sized country is distorted; it is larger on the poleward
sde and relatively small on the equatorward side. Therefore, shapes of small arcas are preserved on this
projection but of large countries distorted. =

- AL point, the scale along the meridian is equal to the scale along the parallel. The projection
s, dherefure, arthomorphic A

";:I \ St d “h e drawg ] 01ee ‘e TN | P \ .
/ ragnt e drawn on this projection makes the same ang[c with the mendians (F1g 12) A
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Fig. 42

straight line drawn on this projection is, therefore, a line of constant bearing. Such a line is called
or a rhumb-line. Thus, compass directions are shown by straight lines and correctly m

projection. Owing to this property, Mercator’s Projection is of great value for n
on the sea and in the air,

a loxog),
aintained i,
avigational purposest,

It may be noted here that a line drawn on Cylindrical Equal-area Projection is not a rhumb-line bec;

the scale along a meridian at a particular point is not equal to the scale along the parallel at that point
properties of the projection), This point is further elaborated as below.

In Fig. 43 (i), the side a b of rectangle abed is produced to b* and ad tod" kee
lengths ab’ and ad’ equal to the ratio of the lengths ab and ad. C

cad is equal to the angle ¢'ad’ and ¢’ lies on the diagon
as that of ac.

ping the ratig ¢
omplete the rectangle ab'c’d’, The 3
al ac produced. Thus, the dircction of ac' is the:

dr :

a h b’ TN
h
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. In Fig. 43 (). the side ab of rccmngl.c abed is produced to b" without increasing the length of ad.
“hus, the ratio of the lgllglhs of'ab and ad is not m:sinmincd in thi; diagram. The angle cad is no' equal
(" (he angle ¢'ad. Thus, increase in the Iength of ab without increase in the length of the line ad has resulted
k ange of dircction from ac to ac’.

in the ch

Limitations

(1) As alrcady pointed out, the scale along the parallels and the meridians increases rapidly towards
e poles. There being a great exaggeratipn of scale along the parallels and the meridians in high latitudes,
e sizes of the countrieson this projecion are very largein the palar arcas. For this reason, the polar arcas

the . . . .
~annot be shown satisfactorily on this projection,
e g

(2) Poles cannot be shown on this projection because the exaggeration in the scales along ths 90°
~arallel and the meridians touching them is infinite,
par:

Uses .

(1) This projection is commonly used for navigational purposes both on the sea and in the air The
distance alonga rhumb-line between any two points is greater than the distance along the greatcircle between
he same (wo points, on the earth. A thumb-line on this projection is a straight linc but a great circle running
more or less in the east-west direction is a curved line. A great circle bends towards the poles—nocrthwvards
in the Northern Hemisphere and southwards in the Southern Hemisphere (Fig. 42). A rhumb-linc and a

great circle, however, run together as a straight line along the equator and the meridians on this projection.

The mariner gets his direction by the rhumb-line but tries to remain as near the great circle as possible
10 follow the shortest route. Lines indicating the great circles are marked on the maps (drawn on this
projection) with the help of Gnomonic Projection. He breaks up the great circle into a number of se:tions
and joins the points of divisions (on the great circles) by lines which serve as various legs of the rl.umb-
line. The mariner follows the first leg until he reaches the great circle. He then changes his bearing to {ollow
the next leg of the rhumb-line. Thus, he goes on changing his bearings till he reaches his destina:ion.

(2) Occan currents, wind directions and pressure systems are shown on this projection as the directions
are maintained truly on this projection.
(3) Maps of tropical countries arc shown on this projection when they are to be used for general

purposes. The reason is that exaggeration in the size of an arca is smail within the tropics and the shapes
of the countries are preserved without much distortion.

QUESTIONS .

| (a) Explain the principle underlying the construction of eylindrical projections.

(b) Draw a graticule for a Cylindrical Equal-Area Projection on the scaie of | : 200,000,006, spacing para'lels
and meridians at an interval of 30°,

2 Explain how you would determine (a) the shortest route and (b) the bearings to be followed for an ocean navigation
route from Durban (Africa) to Melboume (Australia),
3 For what purposes would you use the following projections :
(1) Simple Cvhindrical Projection
1) Cylindncal Equal-Area Projection
i) Mercator's Projection
mpare and contrast the properties and uses of Cylindrical Fqual-Area Projection with those of Merca'or's

vero ey
raection
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