ELEMENTS OF CARTOGRAPHY -I
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DEFINITION OF CARTOGRAPHY
Cartography or mapmaking is the study and practice of making maps .Map
making involves the application of both scientific and artistic elements,
combining graphic talents and specialized knowledge of compilation and
design principles with available techniques for product generation. Map
function as visualization tools for spatial data. Spatial data is stored in a
database and extracted for a variety of purposes.
The traditional analog methods of map making have been replaced by
digital interactive maps that can be manipulated digitally. Modern
cartography like many other fields of “information technology” has
undergone Rather than merely drawing maps the cartographic process is
concerned with

I) Data manipulation,

I1) Data capture,

I11) Image processing and

IV) Visual display.
Cartographic representations may appear in printed form or as dynamic
images generated on a computer display  screen. Computer assisted
mapping systems have added a new and exciting dimension to
cartographic techniques and tradional methodologies have to be augmented
with new skill. The fundamental nature of cartography has changed with
the evolving technologies, providing cartographers with new methods for
visualization and communication of spatial information.
NATURE AND SCOPE OF CARTOGRAPHY

Cartography is generally considered to be the science and art of designing,
constructing and producing maps. It includes almost every operation from original
field-work to final printing and marketing of maps. The scope of modern cartography is,
however, not limited to these processes alone. It is also treated as a science of human

communication.



At times the term ‘cartography 'is used to signify only the mechanical aspects of
drawing maps. Such is often the case in India where a graduate course in cartography is
considered to be co -terminus with a course in practical geography. Actual drawing is,
however, only a portion of the total scientific, technical and artistic efforts that are
needed to bring out a map. The processes of design- ing a map and manipulating its
various elements to suit the heterogeneous needs and fancies of the users demand skills
which are more fundamentally cartographic than the skills of making original drawings.
Of no less significance are the skills related to cartographic planning involving the

coordination of the entire map making process.

Apparently, a good map can be produced only by a judicious blending and proper
coordination of the scientific and artistic skills that go into its production. In the present
context of map production processes, the supremacy of the former is, however,

unquestionable.

The scientific training and the academic background necessary for planning,
designing, and executing a map are certainly much more difficult to acquire than the
manual skills needed to convert a well thought out map into a well-drawn map. With
the increasing number of draftsmen who can make fair drawing under the supervision
of a cartographer, without knowing much about why a map has been designed in a
particular way, the theoretical aspects of cartography have acquired considerably
greater importance in recent years. One can be designated as a cartographer even
though he may not have the manual skills for drawing maps, but a good draftsman
without the intellectual and technical skills needed to plan and design a map

Cannot be called a cartographer.

It does not, however, mean that the artistic aspects of cartography are now
de-emphasized. Instead, they are given as much importance as the scientific aspects of
it. It does, however, man that the emphasis now rests on the aesthetics sensibility and
the principle under- lying the creation of a work we call artistic rather than on the
Manual sicilis of making fair drawings. These points will become clearer as we further

discuss the nature of cartography.



ARTISTIC LEANINGS OF CARTOGRAPHY

Since the aim of cartography is to improve the graphic represen- tation of the earth,
it cannot avoid being partly artistic in nature. A map not only portrays details visually in
accordance with certain scientific principle but also in a way that is pictorial and
aesthetic. The study of cartography is, therefore, partly a study of map graphics. The
cartographic methods of representation and exposition follow the same principles and
laws which underlie other types of graphics. And since art is the highest form of

graphics, a good map cannot afford to be non-artistic.

To what extent cartography is an art is a controversial question. There are
cartographers without much artistic skills, there are also cartographers who arc artists
first. There can, however, be no cartographer who does not have a sense of beauty,
proportion and order. And anyone who has this sense can aspire to become a
cartographer. The purpose of cartography is not the same as that of art Cartography
does not aspire to produce the greatest work of art we have yet to know a map which has
been given a place m art galleries as a masterpiece of art and artists require complete
freedom of expression, they, often, utilize this freedom to create a piece of work which
may be incomprehensible or even me anin gless to the common man Unlike an artist, a
cartographer functions under severe hmita Pons set by topographical and statistical
details, symbols and colour standards Moreover, a cartographer can never afford to
create a piece of work that will be incomprehensible and meaningless to its Users A
piece of art is valued for its aesthetic beauty and sensibility whereas a map is valued for

its mundane utilitarian values

But if one defines beauty not only in terms of visual expression and artistic
sensibility but also in terms of a sense of proportion, harmony of form and colour and
simplicity, a well done map is always a piece of art A good map requires a high degree
of legibility; it requires expression by methods emphasizing the pertinent and
suppressing the less important or irrelevant, and it requires a well balanced harmonic
interaction between the individual elements of a map It is m this sense, and in this sense

only that cartography can be said to be an art.



TYPES OF MAPS

As each map is unique in its design, content and construction it is a type by itself. On
the basis of certain common features, maps can, however, be classified into several
types. The following are some of these types:

Types by Relief Representation:

On the basis of the amount of topographic details given, maps can be classified as:
1. Hypsometric maps, and

2. Planimetric maps.

The hypsometric maps are those which show the relief and the terrain in detail and
often at the cost of other details. The large scale topographical sheets produced by the
Survey of India fall in this category. As against these, the planimetric maps give more
emphasis to other details and limit the relief portrayal to the inclusion of a few spot
heights here and there. Most of thematic maps representing the cultural features of the

landscape fall in this category,

Types by Scale:

Taking the scale as the criterion, maps can be classified as:
1. Small scale maps

2. Medium scale maps, and

3. Large scale maps,

This classification appears to be the easiest one. The terms large scale and small
scale are, however, so undefined that there is no universally accepted standard for
classifying maps according to scale. What one considers to be large, may appear to be
small or medium for others. The same person may consider a map to be of large scale
for one purpose but of small scale for another purpose. As a result of this each

specialized group of map users sets up its own standards for classification.

For the purpose of this book, maps having scales ol 1 : 63,360 or more are classified
as large scale maps; those falling between 1 : 63,360 and 1 : 1,000,000 as medium scale

maps and those having scales below 1 : 1,000,000 arc treated as small scale maps. The



mil lion sheets of the Survey of India and the National Atlas of India are considered to

be medium scale maps.

Types by Information:

Some maps are made to be used for a variety of purposes; certain others are made to
represent one type of information; while certain others may have either of the two
objectives but may be prepared for a specialized group of people having special
problems of visual perception. Maps can, therefore, be classified into the following

types as well:

1. General purpose maps
2. Thematic maps, and
3. Special purpose maps.

The multi-purpose wall maps, Tophosheets, and many of the atlas maps are classified
as general purpose maps. Maps dealing with a single factor such as geology, rainfall,
crops, population etc., are classified as thematic maps. At times a thematic map is
defined as one having one theme or objective. This definition is logical if we take the
dictionary meaning of the term theme into account. But, if adopted, it will make all
maps to be thematic.

There is no map without a theme or purpose. One has to draw a line somewhere
if the term ’thematic’ has to be used meaningfully. It is, therefore, suggested that the
use of this term may be restricted to those maps only if which represent only one type of
data such as population and in which other types of data are either not given or given to
highlight the basic data. Thus a population map showing physiographic in the
background will be called a thematic map. The special purpose maps are those which
are constructed for a group of people haring special reading or perceptual problems.
Thus the maps for the Wind fall in this category. Similarly, the maps for the children

and neo-literates are also called special purpose maps.



Types by Military Use:

There are certain maps which are drawn specifically for the use of military personnel.
From a soldier’s point of view, maps can be classified as:

1. General maps

2. Strategic maps

3. Tactical maps, and
4. Photomaps

Any map on a scale of 1 : 1,000,000 or more is considered to be a general map.
General maps depict only the broad topographic features and are usually used by the
high command for general planning purposes. Maps haring scales ranging from
1:,000,000 to 1 : 500,000 are often classified as strategic maps. These maps are used
for the general planning of more concentrated military effort. Maps with scales of 1 :
500,000 or less are called tactical maps. A tactical map serves as a guide to small units
like battalions and patrol units prior to and during the movement anywhere near the
front line.

These maps show almost all the relief and planimetry and hence, are used in
planning the tactics of smaller combat units. At times maps having scales of 1 : 250,000
to 1 : 500,000 are classed as strategic- tactical maps. These are mostly transportation
and communication maps with relief and planimetry shown on them. They are used

mainly for logistic planning and operations involving infantry and armored corps.

A photomap is an air photograph with strategic and tactical data superimposed on it.
It is not a map in the true sense of the term; it is rather a map substitute. Because of its
wide use in the theatre of operations, it has, however, been discussed here. A photomap
may constitute just one photograph or it may be a mosaic composed of several of them.
The scales of the photomaps range from 1 : 5,000 to 1 : 60,000. As the photomaps show
the details against their photographic image, they are easily comprehensible to army
personnel. There is, therefore, a strong tendency among the troops to use these maps.



MAPS HELP US IN MANY WAYS

Maps have become so much a part of our life that we cannot dispense with them. We
often need them to find the location of a place. We certainly need them as visual aids in
our class rooms. They have already proved their worth as indispensable tools for the
synthesis and analysis of distributional data. The urban and regional planners make
their use to unravel the planning problems and to show the progress made. By giving a
visual and integrated picture of the areal intra-national as well as international -
disparities in the development of natural resources, social, political and economic
developments, tlpey influence national integration and international co-operation.

Certainly a well-done map is worth hundreds of pages of a book in many respects.

Location of Places:

The most universal use of maps is for locating places and things. Location of an
object involves the knowledge of the site, i.e., the precise geographic location and the
situation or its location in relation to surrounding features. As the geographic mobility
of the people increases, the use of maps for locational purposes also increases. In the
United States of America one cannot find a motorist without a pack of road maps. The
use of such guide maps is catching up in other parts of the world also.

Education and Research:

Maps are useful, and at times indispensable tools for the teachers and the students
of all those disciplines which have something to do with the distribution of natural or
cultural features on the earth’s surface. One is only too well acquainted with wall maps
as classroom visual aids in teaching. Many books contain maps as textual illustrations.
Good maps save thousands of words and have the capacity to crystallize the facts and
figures in a fashion which makes them comprehensible and clear. The burden of the
students will certainly be lightened if the advocates of various disciplines reduce some

of their circumspect discussions to simple map terms.

The usefulness of maps as research tools is now well recognized. It is evident from the
fact that most research institutions concerned with the study of socio-economic
problems of our society have a cartographic laboratory attached to them. Maps

highlight the problems and present a picture of the problem as well as the progress



made in a fashion which is easy to understand. Use of statistical and quantitative
techniques in processing of data to be represented on maps has further increased the
utility of maps as research tools. The net result of this development is the increasing

number of thematic maps.

Planning and Development:

Maps can be and are of considerable use in planning socio- economic
development of a community, a region, or a nation. While planning for a community
such as a village or a city, the present, past and future land use patterns must be depicted
on maps. The existing property ownership lines must be marked accurately. The
jurisdiction of the planning authority must be shown clearly. The density of population
in different parts of the community, the educational and recreational facilities and the
shopping centers must be planned on the basis of the needs of different areas Industrial
and residential Locations should be planned by taking to account the transportation,
sanitation, education, recreation and other facilities. Each of these factors can be
represented on maps which afford clearer visualization of their interrelationships There

is no better way of describing them

Maps are equally useful in regional and national planning Regional plans often
cover areas far beyond the confines of the service areas of the urban or metropolitan
centers The potentialities of development can be gauged by a clear understanding of the
location and distribution patterns of the natural and human resources and the existing
social overhead capital No other medium can do it better than a map In the same way
maps are useful m showing the progress made in different parts of a region or a nation
The usefulness of maps m this respect is well indicated by the fact that the Muted
Nations Organization has taken up the preparation of an international series of landuse
maps and almost all important countries of the world have taken up the preparation of

National or Planning Atlases



Military Strategy

Not many of us realize that wars and conflicts among the nations have been the
greatest promoters of map production No war, big or small, can be executed efficiently
without the help of good maps During the World War Il the Army Map Service of the U
S A alone produced about 40,000 different maps and distributed a total of over 500
million copies of them A smgle movement of troops re quires several different types of
maps, and when the operation in valves a combined effort from all the branches of the
armed forces, the variety of maps needed further increases.

The land forces need one type of maps, wide the an forces another type and
the naval forces a thud type More often than not, military operations have to be carried
out in areas which have not been visited by the armed forces before These forces have
to know the details of topography so exacting as to be able to locate the mounds, canals,
ditches and wells to name a few No amount of verbal description can do the job. Many
operations have failed mainly because of the lack of good maps. One of the factors
responsible for India’s defeat in 1962 in NEFA was the lack of accurate maps.

Other Uses:

In recent years the uses of maps for propaganda and advertising purposes have
increased to a great extent. Maps are also being increasingly used by aerospace science.
The use of mapping techniques to represent the surface of moon and other planets and
to show the movement of satellites and rockets are examples of new uses of
cartographic products. Maps are certainly of great use to us. We should, therefore,
know as much about maps as we can. But knowing maps involves knowing about

cartography - the science and art of making maps.

SCIENTIFIC BASES OF CARTOGRAPHY

As a discipline interested m devising ways and means of bringing order and system,
generality and simplicity, refinement and legibility and ease of use and comprehension
to an almost incomprehensible range of complex details through a medium which we
call map, cartography is a science that has its own individuality It is a science with
artistic leanings It can be well compared with architecture in many respects and may be

characterized as a technical science But it is something more than a technical science In



the first place cartography is a geographic science The subject matter of cartography is
the surface of the earth and to a certain extent the heavens constituting the planets and
the stars It seeks to represent them as realistically as its principles and rules permit To
be successful in his endeavors, its practitioner must get a first hand knowledge of the
earth either by observation or by study He must know well the spatial distribution and
location of various objects, because maps show the location or distribution of various
objects at their appropriate points according to a given scale. Cartographic
representations also involve the selection of the important and the Rejection or
suppression of the unimportant.

A cartographer, thus, has to generalize the data. Generalizing the cartographic
data is, however, as difficult as generalizing any other data. It involves prior knowledge
of the elements to be generalized and training in reasoning and synthesis. Cartography
is, therefore, a geographic undertaking and a cartographer is a graphic geographer or

geographic illustrator.

In the second place cartography is an auxiliary science which acts as a bridge between
techniques, art and earth sciences. As a map is a generalized picture of the earth surface
the cartographer has the difficult task of generalizing the complex details of this surface.
To do this successfully, he has to have the background of not only geography but also
of other disciplines in which he essays to prepare maps. Cartography is, therefore, a
science which entails cooperative efforts of specialists in a variety of fields. The
geodetic and the topographic surveyor give the size and shape of the earth and the
location of its surface features; the economists, sociologists, geologists, botanists, etc.,
give the subject matter. The cartographer classifies and generalizes these details and
converts them into map able form. He also designs and draws a map which the printers

use to produce a number of identical copies.

This description may give an impression that various cartographic processes can
be carried out independently by different disciplines. But this is rarely the case. The
surveyor not only surveys but also draws. His field drawings are then used to compile
maps on smaller scales. The number and the size of the original drawings to be made
depend upon the colour scheme of the map and the printing process to be used. The
finandal resources also limit the freedom of action on the part of a cartographer. It is

because of this interdependence of the various cartographic processes that most official



mapping agencies in the world combine all these operations from original surveys to
drawing, printing and marketing of maps. A writer can be easily separated from the
printer of his book, but a cartographer cannot be separated from his map printer. The
two have to work together. The above discussion, points to the conclusion that
cartography is neither an experimental science like physics or chemistry nor a social
science like economics or sociology. It is a scientific discipline which employs

scientific methods and logic.

CARTOGRAPHY AS A SCIENCE OF HUMAN COMMUNICATION

The ultimate purpose of cartography is to communicate facts and ideas clearly and
forcefully through a combination of drawings, words and symbols. It is distinct from
other forms of graphics in the sense that it specializes in communicating facts and ideas
about the earth and earth alone. Many cartographers certainly prepare maps to satisfy
their own intellectual conceits. Like all creative activities cartographic endeavors give
inner satisfaction to the creator no matter whether others appreciate them or not. But
such maps are very few. Most maps are made to communicate facts and ideas in which
people are interested. And hence the success of a map is often determined by the
effectiveness with which it is able to convey the message. Viewed in this way map
becomes a medium of communication and cartography a communication science. The
authors will, therefore, venture to say that one of the main purposes of cartography is
the communication of the facts and ideas about the earth.

This may be disputed by many geographers and cartographers who would feel that
it is the representation of the earth that is important and not the communication aspects
of it. Perhaps such an objection would have been valid in the past when we did not
know much about the shape, size and surface contents of . the earth, when major portion
of the earth was left unsurveyed and when the geographer was an explorer chiefly
interested in telling the people of his new discoveries about the earth. That time is no
more with us. We are now well aware of the shape, size, and contents of the earth’s
surface. In fact we are now gradually getting interested in the moon and other planets
and satellites of the solar system. In this context the role of cartography has to change.

Cartography should concern itself more with the effective portrayal of the facts
and ideas about the earth than hitherto done. When we talk of effective representation
we talk of effective human communication. The process of human communication is

indeed a complicated one. Here an attempt is made to give a simple description of this



system and to introduce to the readers the role of cartography in this process. A
communication system may be considered to have five elements. There is a source and
a destination for a message. Between the source and the destination there is a link
enabling the message to space the distance. We may call this link a channel. To allow
the information to pass through the channel it must be encoded in a language which can
be transmitted through the channel. The component which does this encoding is called
the transmitter. And at the other end there must be a receiver to reconvert or decode the
message into its original for m before it reaches the destination. These five elements,
i.e., source, transmitter, channel, receiver, and destination constitute a communication

system.

Fig. Elements of a communication system

SOURCE-- TRANSMITTER--CHANNEL--RECEIVER--DESTINATION

An ideal communication system functions something like this. The transmitter gets a
message from the source. He encodes this message ‘into a language that can be fed into
the channel selected for

the transmission of the message. At the other end the receiver reads this message and
decodes it into a common language. Decoding of message The likelihood of a message
reaching the destination depends upon a variety of factors. The first is the nature of the

message itself.

A dearly staled message coming from an authentic source will have a better chance of
reaching the destination than the one which is ambiguous and has emanated from, an
unreliable source The second is the efficiency with which the transmitter encodes the
message The third one is the noise or disturbance in the channel itself and final one is
the attitude of the receiver and his ability to decode
the message If we apply this system to cartography we will have the following

arrangement

1 Information Source - All the natural and social sciences concerned with the study of

earth and its surface features

2 Message - Ideas and facts about the earth and its surface features, also about the

heavens and heavenly bodies



3 Transmitter - Cartographer who converts these ideas and facts into words, drawings

and symbols

4 Signals- The words, drawings and symbols and their mutual arrangement

5 Channel - Maps and other cartographic products

6 Noise Source- Poor design or drawing, cluttering of the symbols, incorporation of
unnecessary facts

to the detriment of the relevant ones, poor printing, etc

7 Received signals- Symbols, etc , as perceived by the map user

8 Destination- Map users the world over

A cartographer has to remain sensitive to the reactions of the users of his products
and has to make use of these reactions to modify and improve them He has to so
develop his products that they assist the users m clearly perceiving the tacts about the
earth Our preceptor sensory mechanisms are in continuing contact with the real world
of things and events The eyes, the ears, and the nerve endings respond to a variety of
stimuli as temperature, pressure, dour, and taste They are the means of perception
When we perceive something, we translate the impression made upon our senses by
stimuli into awareness of the objects or events perceived We construct our world of
things and events out of our sensory process and the physical objects, as we know them

through sight, sound, taste, smell and touch.

Understanding results from coordinated perception which is the outcome of
multiple impressions recorded through the sensory mechanisms. Lack of any sensory
receptor eliminates the possibility of complete perception. We cannot acquire a perfect
knowledge of the earth and its surface features unless we are in a position to see it with
our eyes also. Reading and listening give only half the truth. Observance gives a real
experience and associative feeling. Observation of the whole earth with all its minute

details and patterns being impossible, man, from the very beginning of his civilization,



developed means of portraying it cartographically. A map is a model of the earth or a
portion of the earth. It is a graphic model. It gives a more realistic picture of the earth
than any verbal description can give. Maps stimulate thinking and understanding about
the earth; they also lay the foundation for attitude formation. Attitude is a mental and
neural state of readiness, developed through experience with persons, things and events.
It has a directive or dynamic. Influence upon our response to all those objects and
situations ivith.which we come in contact. Our attitude towards other parts Of the world
Depend s upon this state of readiness developed through experience with the real world.
It can be changed by carefully planned learning situations. Maps are the means through
which learning situations can be changed to create a better understanding of the
physical and cultural contents of the world. Cartography, the science and art of making

maps, is, therefore, a science of human communication too.



UNIT -1

EARTH AS A CARTOGRAPHIC PROBLEM

The earth is a member of the solar system and hence its shape, size and movements
are directly governed by its relations with the sun and other planets. The sun, as we
know, is the prime source of
energy and light for the earth. It is also the reference object for keeping the time. The
moon which is the satellite of the earth, produces tides in the oceans. Many other
planets and the stars also act as reference points for the determination of one’s position

on the surface of the earth.

Presently, we are well aware that the sun is the centre around which all of its
planets, including the earth revolve. In other words, we believe in what the scientists
call the heli'o-centric (sun centred) Model of the solar system. This model is supposed
to have been first mentioned in De Revolulionikus Orbium Coetestium written by
Niklas Koppernigk (Copernicus) in 1543. Before this, people believed in a geo-centric
model of the solar system. In this system the earth was considered to be the centre
around which other planets and stars revolved, the heliocentric theory was further
refined by Newton and Kepler who said that the orbits of the planets, are slightly
elliptical and that the stars do not revolve round the sun.

Planets

Geocentric Theory Heliocentric Theory




The period required by a planet to revolve round the sun is called a planetary year.
During the course of its revolution around the sun, the earth is 152 million kilometres
from the sun in July and 147 million kilometres in January. In July it is said to be at
aphelion (ap means away and hellos means sun) and during January, at perihelion. The

average distance from the earth to the sun is 150 million kilometres.

The earth revolves round the sun in a counter-clockwise direction. It completes one
revolution in one sideral year which is a few minutes longer than the calendar year.
Similarly, the moon a>m- pletes one revolution around the earth in one sideral month
which is equal to 27.3 days. The earth itself rotates on its own axis in one sideral day
which is equal to 23 hours, 56 minutes, and 4.09 seconds. As a complete rotation of the
earth on its axis is equivalent to degrees, the earth rotates 15 degrees every hour. Thus
the local apparent solar time, at a given time, changes one hour for every degrees of
longitude. It decreases as one move to the east. By an international agreement, it begins
at the International Date Line which roughly follows the 180 degree longitude. One
gains a day when crossing this line from west to east, but loses a day when crossing i
from east to west. The Greenwich rival time is considered as the base for finding out the
time of other places. The Greenwich Meridian is the zero degree meridians and the time
on both sides of this meridian differs from its time by one hour for every 15 degrees of
longitude.

SHAPE OF THE EARTH

The early thoughts about the shape of the earth ranged from the flat disc advocated by
Homer to the sphere suggested by Pythagoras. Pythagoras was a mathematician and to
him the most perfect Dgure

was a sphere. He reasoned that God will create only a perfect figure and, therefore, the
earth must be spherical in shape. The Pythagorean idea was apparently based on the
phases of the moon. About two hundred years later, Aristotle was led to the same
conclusion. In the third century B.C. Eratosthenes demonstrated that the earth is
spherical by measuring the angle at which the rays of the sun fell at two points located

on the same longitude but on different latitudes.



Eratosthenes had observed that on the day of the summer solstice, the mid-day
sun rays were directed to the bottom of a well in the town of Syene (now Aswan). At the
same time, he observed that the sun was not directly overhead at Alexandria. It rather
cast a stadwu -mth the 'res&al equal to V/fftth of a circle i.e., T IT (Fig. 18). On the
basis of the known facts that (1) Syene was situated on the tropic of cancer because the
mid-day Sun was overhead on the day of summer solstice, (2) the linear distance
between Alexandria and Syene was 805 kilometres and (3) Alexandria and Syene lay
on a direct north-south line, he concluded that the circumference of the earth at the
equator is 40,070 kilometres. It is even more remarkable that such accuracy was
obtained even though the facts which were made the basis for the calculations were not
correct. As we know Syene is not at the tropic of cancer, it is about 595 kilometres north
of it; the distance between Alexandria and Syene is not 805 kilometres, it is only 729
kilometres, and Syene and Alexandria are not on the same longitude. The latitudinal

difference between the two places is not T IT. It is only 7° 5°.

The next significant advance in geodesy came in 1617 when Snell calculated
the circumference of the earth from astronomical measurements. Later in 1671 Richer
in French Guiana discovered that gravity was weaker near the equator than on the
higher latitudes. After fifteen years, in 1786, Isaac Newton gave the correct description
of the shape of the earth as being an oblate spheroid with its polar radius shorter than
the equatorial radius. The theoretical proof of the spherical shape was given by
Clairaut’s in 1743. Since then only minor changes have been made in Clairaut’s model
The recent satellite measurements have resulted in two small modifications in the shape
of the earth One is the discovery that the southern hemisphere has a slightly larger
circumference than the corresponding latitudes in the northern hemisphere, making the
earth some what pear-shaped The other is that the equatorial cross section of the earth is

not an exact circle, it is slightly elliptical and tri-axial.

The ellipsoid of revolution differs from reference surface called geoid. Geoid
represents a level surface, 1 e, one that is perpendicular to the direction of the force of
gravity To casualize the geoid, imagine the surface of the earth to be completely
covered with water The surface of this endless sea will correspond to the geoid.
Because of the irregularities m the distribution of the earth’s mass, this surface slightly

departs from the reference spheroid or the ellipsoid of the revolution.



GRAVITY OF THE EARTH

The concept of gravity is one of the fundamental cornerstones of geo-physics In
cartography, gravity is of special significance mainly because it helps us m determining
the shape of the earth The idea

that the earth attracts everything towards its centre had been prevalent even m ancient
times In India the concept of ‘Gurutwakarshan’ was developed during the Vedic and
Puranic times In Greece, Aristotle believed that the speed of a falling body depended on
its mass Early in the seventeenth century Galileo refuted this theoiy and proved that all
bodies, irrespective of then masses, fall with the same constant acceleration The
acceleration of a body is the rate at which its velocity changes with tune Half a century
later, Newton formulated the law of gravitation and thus explained the rotation of the
planets and their satellites He calculated the magnitude of the gravitational pull of the
earth being proportional to the mass of the body falling on the earth multiplied by the
mass of the earth (a constant) and inversely proportional to the square of the distance

between the centre of the mass of the body and the centre of the mass of the earth.

It is the force of gravity which is largely responsible for the present shape of the earth
To understand this let us imagine a soft plastic sphere rotating about its axis Because of
the centrifugal force (inertia) the mass is pushed outward from the axis of rotation As
this force increases with distance from the axis of rotation, it is more effective at and
near the equator As a result, the sphere bulges outward around the equator and an oblate
spheroid comes into being This is the present shape of the earth. Centrifugal force
which increases from zero at the poles to a maximum at the equator. The gravitational
force due to the earth’s mass is directed toward the centre of the earth almost
everywhere but the centrifugal force detracts it from the centre. The measured gravity
of the earth is the result of the combination of mass gravitation and centrifugal force.
Gravity is, therefore, weaker at the equator than at the poles. It is about 0.5 percent

greater at the poles than at the equator.



DIMENSIONS OF THE EARTH

The International Union of Geodesy and Geophysics (IUGG) has accepted the

following measurements of earth’s radius:

Polar radius 6357 kms

Equatorial radius 6378 kms

Mean radius 6371 kms

The surface area of the earth can be determined easily if we know the radius of the earth.
Area of a sphere is 4 Il times of its radius (4 Il r 2'). The area of the earth is about
510,900,000 sq kms. The total mass of the earth as determined by the gravitational
force is almost 5.98 x 10” grams, When we divide the mass (5.98 x 10” grams) by the
volume (1.08 x 10” cu cm) we get the average density of the earth (5.52 grams per cu
cm). This is 5.52 times greater than the density of pure water. One of the basic problems
in cartography is to reduce the earth to a convenient size and to transfer the spherical

shape of the earth on a plane surface.

DIRECTIONS

Direction has been defined as an imaginary straight hne on the map or ground
showing the angular position of various points with respect to a common base direction
The line pointing to the north is regarded as the zero direction or base direction line.The
two ends of the axis of the earth’s rotation are known as north and south poles These are
also called geographical poles The hne that joins these two poles, is the zero direction
hne Any line cutting this line at right angles is the east west hne North, South, East and
West are the four mam directions These are also called cardinal pomts In between the

cardinal points, one can have several intermediate directions as given in Fig 24

A map must have the base direction represented on it to enable the user to locate
different features with respect to each other such a direction is often shown by an arrow
pointing to the north. At times the base direction is not indicated on a map. This

generally means that the top of the map represents the true north or that the longitudes



are indicative of the north south direction. As we can see from Fig 24, we can represent
only a few intermediate directions by means of arrows If we have to show a direction m
between N E and E N E, we will be hard put to express it It is for this reason that
directions are often guen in terms of angles North is regarded as the angle of zero
direction AH directions are expressed as angles, measured clockwise from north
throughout the full range of the directional circle. These angles are called azimuths. In
this system we have no problem with regard to expressing the angle between N E and E
N E. All we have to do is to measure the angle between the zero direction line and the

line pointing to the object whose direction is needed.

Like distances, directions can also be measured in any desired unit. Degree is by far
the most commonly used unit of measurement Mil’ and ’grad’ are the other units of
measurement The subdivisions of a degree are called minutes and those of a minute are
called seconds When a circle is equally divided into 360 angles each of the angles
represents one degree In the same way each degree is equally divided into 60 minutes,
and each minute into 60 seconds This plan establishes over one million seconds in a
circle With the help of these sub divisions, it is possible to measure directions with
utmost accuracy For the sake of convenience, degrees, minutes and seconds are
represented by conventional signs so that if we want to write 168 degrees, 56 minutes
and 43 seconds, we will write 168° 56' 43.Amile is angle subtended by 1 meter across a
distance of 1000 meter from the centre of a circle. It can also be expressed as an angle
the tangent of which is approximately .001. It is 1/6, 400th part of the circumference of
a circle, so that 90” = 1600 mils. Fig,25 shows the relationship between a mile and a
degree. Mi! is used more for military purposes because change of one mil in the
direction of the tube of a weapon changes the centre of the impact of a round J yard at a

range of 1000 yards, 2 yards at a range of 2000 yards and so on.

A third system of measuring directions is called ’grad’. 400 grads form a circle.
Being divisible by 10, it can be more conveniently expressed in metric system. Its use is,

however, not very common.



GEOGRAPHIC COORDINATES

We have already noted that a map is a cartographic representation of the whole or a
part of the earth- It is a working model of the earth. To know whether this mode!
represents the earth truly ‘or not, we need a frame of reference which will enable us to
compare the details of the earth with that of the model. The most common frame of
reference is the system of geographic coordinates. It means a systematic network of
lines upon which land and water positions of the earth can be represented. Another

frame of reference is known as ’grid system’.

To determine the origin and the practical use of geographic coordinates, we must
first note two simple facts about the earth. In the first place, and for almost all
cartographic purposes, the earth is a sphere. In the second place, it is too large to be
dealt with as a single unit It must be divided in some manner. Geographic coordinates
proride the convenient reference points for the determination of location, distance and
direction relationships on the ground as well as on the map. Had the earth been flat, the
development of the networks of geographic coordinates would have been a simple
matter. Because of its spherical shape, principles of spherical geometry involving

complicated trigonometric calculations have to be used for this purpose.

The principles underlying the division of the earth by a network of geographic
coordinates is the same as the preparation of a line graph with X and Y axes. In all
graphs we must have a point of origin and two reference lines. (1) Horizontal line or X
axis or abscissa and (2) a vertical line or Y axis or ordinate. As shown in Fig. 30, we can
draw innumerable lines parallel to OX and OY. The intersection of a pair of these lines
will give the location of a point. If we want the location of point m, we can say it is at
2X and 2Y. When a similar set of lines are 'shown on the spherical earth we call the
horizontal lines to be parallels or latitudes and the vertical lines to be meridians or
longitudes. The network of these parallels and meridians is called the geographic

coordinates.



PARALLELS OR LATITUDES:

If we represent the earth by a sphere as shown in Fig. 31 a line drawn mid-way
between the northern and southern ends of the axis, will divide the sphere into two
halves This mid line is called the equator (Fig 31) The latitude means the angular
distance from the centre of the earth north or south of the equator As the equator is the
line of origin from which latitudes are measured, it is called 0* latitude The angular
distance between the equator and the pole is 90° or one fourth of a circle (360°) As such
the latitudes can never be numbered beyond 90° Latitudes being the hues parallel to the

equator, are therefore called ’parallels.

> The shape of the earth being spherical, the determination of the angles of
latitudes is a bit confusing Let us imagine the earth to be cut in half from pole to pole In
Fig 32 the earth’s polar circumference is drawn as a circle and OE as the quatorial axis
OE and the polar axis OP intersect each other at 0 Another line MN has been drawn
parallel to the equator to represent a plane of a latitude Draw a radius (OM) from the
axial intersection 0 to the point M Extend OM outwards to L We know that when two
parallel lines are cut by a diagonal line, the opposite angles are equal In this case the
equator OE and the plane of the latitude MN are parallel lines and the extended radius
OL is the diagonal line cutting the two Hence < MOE = < LMN Angle LMN is 30° and
hence the latitude is 30° And since this latitude is m the northern hemisphere, it is called
30“N.
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We can now see that any number of parallels or latitudes can be drawn on both sides
of the equator All these can be determined as explained above But all these lines may
not necessarily be full degree lines To account for this a degree is divided into minutes
and a minute into seconds In maps and globes the multi degree lines, i e 10° latitude, 5°
latitude, etc has been used This is done with a view to lessen the number of theoretically
possible lines But we must keep in mind that any line drawn parallel to the equator on a

globe is a latitude or parallel

For an approximate determination of latitude of a place we can take the help of the
polar star. We can measure the elevation of the north star (Polaris) above the horizon
The line of sight to Polaris is nearly parallel to the axis of the earth and the elevation of

this line above the horizon is equal to the latitude.

We can also get the latitude of a place by measuring the declination of the sun at the
local apparent noon. This technique is illustrated .The elevation of the sun above the
equatorial plane is called the sun’s declination This vanes with season from + 23 1/2
degrees on the summer solstice through zero at the equinoxes (March 21, and
September 22), to - 23 1/2 degrees on the winter solstice The angle between the vertical
and the sun is called the zenith angle of the sun It is equal to 90° minus the elevation
angle of the sun above the horizon The sum total of the zenith angle and the declination



is the latitude On the equinoxes the declination angle is So that the latitude is equal to

the zenith-angle.
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A diagram showing lines of latitude

All observers standing at a given distance from the equator hut located at different
points will record the same angle of declination. If we join these points by a straight line,
we will get the plane of that particular latitude or parallel. As the earth is spherical we

will get a complete circle for each of the innumerable latitudes.

MERIDIANS OR LONGITUDES:

Latitude tells us how far from the equator a point lies. But to pinpoint the position of
an object we also have to state where along a particular longitude it is located.
Longitudes are the lines running between the north and south poles which divide the
latitudes in multitude parts and thus facilitate the derivation of the exact location of any
point or object on the surface of the earth. For the determination of longitudes also we
take the help of the sun. The earth moves about the sun once in a year (about 365 1/4
days) and rotates on its axis once in a day (about 24 hours). As a result of these motions
of the earth the sun moves.

It appears to us that through one complete path in the sky each year and the earth
having nights and days. If we line up observers along a straight line running from north
to south Pole, all of them will see the sun reach its highest point in the sky on any day at
the same time. If we had another set of observers along another straight line east of the

first line, they would have already noticed the sun overhead. If there are some other



observers on a third line west of the first line, they will have to wait before they watch
the sun reaching the highest point. All such lines drawn from pole to pole are called

meridians or longitudes.

A meridian is always about half of the equator. Unlike the parallels, the meridians
are, however, not parallel to each other; because the distances between the meridians
along succeeding parallels decreases pole ward from the equator. The meridians are,
however, equally spaced along any one parallel. In all there are 360° of longitudes.

Each degree is further sub-divided into minutes and each minute into seconds.
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NOTATION OF DEGREES:

There are two systems of representing geographic coordinates; (1) hexagesimal, and
(2) centesimal. The former is based on the divisions of sixty whereas the latter of
hundred. The hexadesimal system is the most commonly used system now. It evolved
from the experiences of our ancients who watched the moon wax and wane every 30

days. One moon round was called a month. It took a cycle of 12 months from one spring



to another. They, therefore, conceived of a cycle or circle having 30 x 12 = 360 days or
degrees. As sixty was and even multiple of 12 and divider 360, it was considered as an
appropriate measuring device for the sub-divisions of degrees. That is why we have 60
minutes in a degree and 60 seconds in a minute. According to the centesimal system, a
circle is divided into 400 grads. Each grad in turn is divided into 100 minutes and each
minute into 100 seconds. The following are the symbols used in writing the two
systems. 4 degrees 10 minutes and 15 seconds will be written as 4° 10* 15 but 4 grads

10 minutes and 15 seconds will be written as 4 C 10 1 15",

INTERNATIONAL DATE LINE

The earth rotates from west to east, causing the apparent movement of the sun from east
to west The full circle (360°) rotation of the earth is completed m approximately 24
hours or 15 degrees per hour In other words the sun traverses 15 degrees of longitude
from east to west every hour or 1 minute of longitude every 4 seconds of time. The local
apparent noon time changes by one hour for every 15 degrees of longitude The time
decreases as one goes to the west, as the sun also moves with the traveler and increases
as one moves eastward By international agreement the day begins at about longitude
180° which passes through the Pacific Ocean. This is called the International Date Line.
The International Date Line does not fallow 180° longitude all the way m order to avoid
passing through land This is necessary to do otherwise the country or island through
which it passes will have two different dates When crossing the International Date Line
from East to West one gains a day .Thus if it is 6 A M on January 10 on the eastern side
of the line, it will be 6 AM on January 9 on the other side Similarly wide crossing the

line from West to East one loses a day.

For the purposes of common time keeping, it is necessary to define time zones within
which all clocks read the same time If it is not done, people living at different
longitudes within the same country will have different times. The time zones are
approximately 15 degrees of longitude wide The central meridian of the zone defines
the standard time within the zone India has only one time zone whereas the USA has

four.
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TRUE, MAGNETIC AND GRID NORTHS

True north is the direction pointing to the North Pole. On a map,true north is
represented by meridians or lines of longitude. Magnetic north is the direction which
points to the magnetic pole. Magnetic attractions in earth’s core cause the needle of a
compass to be pulled away from true north. Magnetic attraction differs from locality to
locality, depending upon the position of a point with respect to the magnetic pole. Fig.
26 shows the differences between the magnetic and the true north. Grid directions also
vary from place to place. which shows a grid superimposed on a projection with
meridians pointing to true north. The angular differences in magnetic or grid north and
true north are respectively known as magnetic and grid declinations.

These values are often given on the margins of topographical sheets. At times they
are also expressed diagramatically (Fig. 28), As the magnetic declination docs not
remain constant, maps showing magnetic declination also give tire amount of annual

change and the year lo which the declination pertains.



There are certain points at which the compass needle pointing to magnetic north
also points to true north. At these points the true and magnetic north coincide. The line
which joins these points is called *agonic line’. On two sides of an agonic line, are the
lines connecting the points of same magnetic declination. Such lines are called agonic
lines. Maps covering the entire world with isogonic lines are used in determining the
magnetic declinations. It is from these maps that we obtain information to construct

declination diagrams.

DETERMINATION OF TRUE AND MAGNETIC NORTHS
Using the Azimuth:

As stated earlier, a direction angle is always measured clockwise with north as the zero
direction. For the sake of convenience, this zero angle is called ‘azimuth’. There are
three types of azimuths.

These are (1) true azimuth (2) magnetic azimuth and (3) grid azimuth. Fig. 29 gives the
three types of azimuths for the same geographic position. To determine the magnetic
azimuth we use a magnetic compass. The details of this instrument are given in Chapter
nieew. This instrument gives angular values in degrees with reference to the magnetic
north. One end of its needle always points to the magnetic north. These angles are

known as bearings.
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UM UILILILIGTU(BLD  HIGIISSMIGENET 606U SHHID
BlevHCHTBBRIBMENTS GHNIILIBHMED MaISHHILD
LFHIIBHHEV6T DQLILIEHL DUl 6DIHSHILD
CFuIHBemen CeueMulBHmMED MeUHSHILD

SN AR A

QTN (LPHHUWSHHINNHH M MOUHSHID LD 6lenHHNTHL LTfldbae0miD.
Slenenal  SlgliienL_uiev (Scale Base)

SleNena)l QLN uled FAnlul Sjemened LML BIG6T  BHHDHT Di6menel
Lol ILIL_BigbeiT wppp  Guflw  oeTemer UL MIG6T  6T6IMI  [HTLD

UM SBLILI[HGHFH6VITID.
Adlw sememer yelliu_miseir (Small Scale maps)

QurgleuTad  1:10,00,000 6IaiB  SjeMenad  LSILILLBIG6T Fpslul  Sieneiuled
gl miset st iLBdeiimen. SHHend Ll mibelled  gHTeudhl @
QUTHIBHMmBH GJBHHTY  QIIULBISHSHLILBGDHOBHI. OLTHIOUTS 2 _60&Hl6T LIV
UG H6Med STewilILL Hanlgul  HlevsHBHTHBMID, HTVHIMEL LMWL  CUTHETTHTT
Blewev UBMIW elleugmiseT Fnglwl Semenel Ll migbeiiled  elend s LILIH S 6iment.

CarFlLL UHHHHHe0 2 6lTenensl RHHmBW LadLILL hISH6T HESLD.
BhHSHT Slenenar LelluLmigser;(Medium Scale Maps)

I:1 ewwev evevGHl  1:63,630, @wHev 1:10,00,000 SieTeneud@EGHL LI L
Ul miselT hHHSHT Diemenel LILILLBIG6T ereliLBalemer. FAnlul  Siemene
LI BIGHemerel Aemel RIS GHSH Opefeuras &B(HHSHIHHEM6N
al61T85 (& 35|03 60T.

Gufiw oememen el miser (Large Scale Maps)

1:63,360 @QHMGID GeomeuTer eenal LigILL migeT  Quiflul  Siemene
el mIseT et ILI(Baslenipen. @&le0  allendbaLILBID HMHHHIHH6T GiHerleuTsHd

STl ILIHBHIT6. EFH60 HEVUILIL MIGB6T DILBIGWD (61.86T) 1:20,000, 1:50,000.



BevHCHTBBRIEMeNS GBILLIBGSHeV6n SigliienL_uiled
(Rpresentation of Relief Base)

Lol & 3lev allendbsLILIBHLD bl6v&GHTBMBMISH6 60T all6) I HIHEN6TTL

QUTBISHEH! euemBHeNMTHL LITlbaH6e0mLD.
o wy elends yeillumiset (Hypsometric maps)
ugliy elends yslluLmser (Planimetric Maps)

(LPHEVEND LeLILILMBI&G6IT Bl6V&BHTBBRIGHNETULD, 1[0
SIMLILHMENTUIGD  (pdhSlworsd  elendsluaiLBaseamsr. QbeHul  [Hleo
Slenenaldh  (EHJF6Ihey 105 MGlemenul)  Glempulleymsd  Huimflasiu@Gn  Gufluw
DIeMeN6)  HEVLILIL BIH6T  S6lielend LU BIS6T UG, STeiLmaldHl  alend
UellULBiseMed  BHlevsHCHTBmmIGmend HaJ oMM MeIIBIGEHHGHID DUH G
WWEBWHHeNDd  SHIUuGSemer. Uil miseled  BHlevdCHTmmmiseT  Flev
o _wgliyeefidenmed (Spot Height)@méliu@md. uewium’ G HevdCHTmmhiseamerd

BTG SHBHH leNHELLL MIH6T ENeIINBHMWEF FTiThHeneuGul.
Bevs8smbE yeli miseit (Physical Maps)

Qe QMHBTLIQET  D6V6VH  HEWIL MIG6MM6  106w6v, LILol, Fobleuer
Cumenim HlevdBHTHBMLILTT e Hemer 15 Coumium_igeunmed Ogperfleuras
all611éb @) &) 6313 60T. o Wy Goumim_19BEsBLIGYLD 1)L Y Coumiim(p

BTN LILHLD.
RFuIFdHmen GeausflulBsHedenr iglinienLuiev;(INnformation Base)

Ledll L miserfed SBT6ILILI(HLD &B(HHHIHHM6NMUILD, SieUBNSleoT
(WPHHWSHBHINHIHMOUID  malHH CUTHIOITES @  IenHHNTHL  LNfldbaeuriD.

D606 BH6TTT6U6IT.
oursBrras UaltiuLmiser (General Purpose Maps)

smHHIends el miset (Thematic Maps or Special Purpose Maps)



eursCrrasll UalluLmiser (General Purpose Maps)

LI6V T bmmIbETHEH BT HL LIWI6STLI(BLD & LeCILIL_MI&b(6ThLD,
HELLILILBIBEHID,  CHFULLMBEHD  GQUIHICHTHSE  USILLMIE6T 61603
SIMPSHHLLGSBT. Revaudel QfLHHeT SIe0e0H @ BTLIgensdl LBmliwl

QUTHIBHHBHHIBHMET alleNddB6  LIUIGITLI[HE® 6MBe0.
aMmHH alends yellumisst (Thematic Maps)

JHTAUH @  SHHDHHM  MIOWIDTES — mUHH  UenFWLILIBE6D
UelILIL_migbeiT Sl HGHIGLD BHHHS DY LelllILIL_mIgeiT 616wl
SDIMIPEHBLILIBHB B, BHIPHBTID QUNBH6IT H(HHHl 6eNdd  LIILILIL BIGH6NTS

JHTUH @ BHHH NN UIWBIHHINHBSHTHLI  LILIGHLIHE63MmB60I.
yellweniori] yeltiumiseir (Geological Maps)

flLsdleir  LeLCoum  euemdswWITEN  UTDB  SeDLILEHen6T  6Mlendd
LwWeTL@UesuSsT  Lelwenoli  UelluLmfiseT  aeliu@samer. @bl
BlevoleenalbHHiemmuisngred  Remen  HuwTfldsliLGalsmer.  SUelILL hibered
o WpHBHETHHEBD  GHBISGSHLULULIQHBGSGLD. LUTeHB  QUeNHHMETUD  Siemnsledn

SimLIHemenuld CeueliLbhHHIHC0 RHeh (PHHU HHSHSHTESLD.
Beveusny LedluLmiseit (Cadastral Maps)

oufl  uFEeIILSBETE  RHHMBW LML BIGBET  HNJFTRIBHSTTTEO
swirfobsliupGaermsr.  Guflwsemensy  LallLL BIGeMTeVID,  @GMBILLLILL HIGS6TTS
61606M60HEN6TT all611éb @) &l 6313 60T. &HIJTLOMIGH6IT 60 SI6V6VG| B MHIH6IT60
PRIALINGRIGETCHDT IHI6VMRIG6IT QUGN UIMIGSLILL (B, 61606m60H B HT([HH6IT
Opeflaunsd  HTenLldbalILBDOMBe. BlevmIGM6T, &L IgL MIGHMET  61606NDEVEHENET
QUMIWIBIGS DHHG LUSIILLMIH6T  LULTLIHS M.  SFTomIGeIs0 266l
“Blev  SleTemed  LUHSHBID (GHMBLET  UBUTTFHAIBOR! 1eIpIpID) & HenHU
SIMIDLILTN6T &SI  Q(HE| 66T,

aureflensy OBEID uTsoeney el missit(Weather &Climate Maps)

flLgdlenr  Hlegfl  eutalensvenwids STLL  ouTelened  LQNLILIL HBIGH6IT

L6t aeim . RbgHw sumelemev QIlEHme B5BE H&bHS



dBHHIGHT LIGWD. eumellewsy  LallULBmIGeT e  BrendsSGTw  Fyra
Q60T 6MEVEMUL aMl611éb @) &l 6013 60T. LI6L6VIT 6301 (5 & (6TH &) GMILLTS (WL
W (BBHEHHHTEN  UTeNened LIl BiGelled®mbdH  HT60Ben60  LeLILIL BIGH6iT
Sl a1 LB 63601 &HIT6VH6M60 eI M6l LI60 [BITL_85(6THEb ST 60T
analemevsslenr  grrafleomw  alené@Gaamear. @&SmBW  LellILL BIsG6H

auefufluisy glemmpullemed FHuwimflebalILBaETBE).
Curs@aysa Lelliumissit(Transport Maps)

RflL e CUTHGaUTHEH OHHBEDHHM LOBBILD UFHHEmeT  6ll6Ndd
RQeuelend  LIIULBIGeT — UweTuBdlemer.  FTenev  CUTHEHITHFHIHEH6N,
bTCLITH &I HHIHBH6IT, @uisd CuITd: @611 H 1 BT, auTeirGale
Curas@aurHHIBH6NT Cursiipenal GMIULIL HHHHHTGSLD.

LWelHEHSHGD,  SFBBITSGHIHEGHD DHHmBW LML K6
QufigIbd LIwIeTLI(H S5 63601

Lreued LeluLmiseit( Distribution Maps)

QuIBend  OBEBID LT B feniolilHelleds LUFealsne0 alendbd E)6ielend
UeMUILIL BIG6IT  LIW6GTLIBSeTme.  10dbsHL QHTensLTalsy,  LoswrLTalsy,  Geumir L
alleugmuwitl QuUTL_&eMe LFausy, eIPLGUTIHeIET LiFeusd, HT(HH6MeT LiF6l6,
HTeLHeML_Heilledl  LiFausd Gumeipenel LITalsd LONILIL MIG6M60 DIl 601360,

JHTUFH aipledl LTausnsvd &T.(Baubs @Hen (wWpdHPHlul GrTHsITELD.
@ramier (WeHSwsHeusHer sigliuenuisd (Military Base)

ATTEIRNH )60 LWISTUG SHSHI0NHBHTHE6! LI6V LeNLILIL BIG6IT
sumfésin@Galemer. Qaumpled alendbsluBlD SHHH (WPHBUISHHINSHHBEHMBL

QApement 4 INBHHNMTHLILNTSHHE0TID. DIEHEUUITEIED.
Qurg yeliuLmssit(General Maps)

I: 10,00,000 o101 Sienmemeuuied SHuimfldbsi L el hiseT Gumgi
yellIuL migeit 6T6uTLILI(h &5l 603 60T QUTHISHHIL L SIMLILIBSHTES ugheH
HevsHCHTBRIE6T WL BHOL @FHe0 @MIUILILCY®BEGSL. @fLdbmpll uBmlwl
QUTHIBHMHBH e oL (BLD @Hed clpsvld HID OHMHFHI GBT6ITEmeVTLD.



Gumt (weEAwsgen LelluLmissit(Strategic Maps)

1:10,00,000 (& Hsv 1:5,00,000 6l  DjeMeneUSGHL LI L LI MBIG6IT
CUNTHHHAT (DSBS HID QUTUIHS eI 1D 61601 )
QUDIWIBIGSLILGHmer. Qewer CQuTgl UelLL BIGeNTH QRHbHHTENS RTTamiel
OHTLTUTEN OFUWIVHEHHEGHSH SHOTIOTHL LILIGTLIHGHSHLILIBHES 360

fpturer Cumtabdy yeluumisen(Tactical Maps)

1:50,000 61603 SjeNeN6Y  LBBID  DSBESGHD  GHEODEUTE  DI6T6N6)
UelILIL_migbeiT R6iaIenEHUT60 8)(TH | 631D 60T. QUL BIG6IT FpiF
UL LTeMBIBSEhdE — auflemlly  yelluLmieenmeen,  perCermidlem Ayl
@QArTemmie UGHHBEHHEG  (peiiGeip  Ceueuorigul U@HBemend  HM_(HLD
UeNUILIL IDT&HAID  E6med  LILIGITLIH 5603601

BeBuUL  Yeliiurisen; (Photo Mpas)

poBULSFHev  CunT  wesPwsHEen wBmId CuUTTHSHAT  eleugmisener
SIMHSH QUHFWLILBLD LOIILL MIGH6T SeneuiTGD. LS HIG6T  FTSHTJ6uILomd
1:5000 (pHev 1:6000 euewF 2 6T  SioMenaUUled cUEDTUILILIBSOIB6T.  HILOBLIL
UeIlULBIGeT BIpBUL  LIbumissneT ol d GHefeuren ealleuImisensTt EFTsmiel
ST  CETBUUSTEL  Gelaemns LU BIS6T  SITemiel s enyme0

SIHBIOTHL LIWeTLIHSHFHLILIH B 60136t
fApiy Crrés yelliuLmser(Special Purpose Maps)

Fpliumer () HNHHOHTH CHTHIMIGBEHHBTH O (B0 elenFUILILIHLD
gl miset Fpiy  Cruréds  UallIUL mISeT 6leim  DHemIpSHSLILIGSM6.
SN L L1fley LD&5 (6Th BT &H6)LD SRIENR] LIULIedTLI(h &l 68T 60T
GIDHMNHBEHHBTE LI LILILILBIGH6IT, SHewrLITTenalLIMBBaITHEhHST  L16Tulsy
wpemm Ll BIGeT  LglupleBmalTasehdsTen  LelUL mIGeT,  SFTamiel

el misem Gumeiimenel @6leuenaulled &LD  6(hHE 6Tment.



QUMJLILSHHM0 @ Siflelwiedss ek OHTLITY FTHEID
(Cartography as a science of human Communication)

gl eluled  eIeDJLILMIS6T,  aulThHensHdel  wBpid  Gnluibaserer
APEUIDTS L6V  [HIBIDFFBenenUdD  HHBHHIHBmeMD OHflelbsdlemer. Sl
yellemwiujio, yelluglenuujo  GSBIUIGID  HHDEFFHMMUID  H[HHSHHEM6NU|LD
fpiurs  elendGaisTe0  1oBB  auedJULBIG6eMNedmbah  Guflgid  Geumiul B
STLILBHBEH.  @@HFe0  yalluL  euedevienTadel WL BOWL  HLbpsmLul
SIPfeuTBBene0 LB LIFHUIILSBHTS LTI BIGN6T Q6D &6,
Qurgiaums UL BIH6T 10HH6IT  HAUID OFNIHHHIIQUI  HIHLDFFHeneuLD,
& (hHHFH1HHEM6NLLD Cmefeayl B HHC6 LILLIedTLI(h &5l 6313 60T Lol ILIL & a5leor
GMIBHCH el SIFl 6hd  HHDFFBMNMUD — HHHHIHHMENMUD BTG
CeuellliLpBshHs CouswBOosiml  eTewamIBBEHT DiFHewen OeusliiLIhHEHIeNH Eeo6ul
I RISHUWIHBHBABEH. DHEHHBHMHHOBTeWI(H UTTHGID  Curgkl UL misel
Qw1 OHTLT e gBUBSHIHID @M FTHAIOTEHD Ll elluisd QFuIFHH
Q&ML Sipfleluwieordeayd SmerlILIBaIBEI.

yealluLeluled e OFUISHdH OHTLTLY 6limred CFUIsHd S HTL LB
aauaITsl @He0 OCFWOLBGHBEHI  ellLIHmenT  LTTHE Couswi(Bd.  CLTgHleument
QeFuIgld OHTLIYIPDB J6ne)] FbEHeome QIBT@G. M OFuIHdH OHTLT
peDMB 5 ApeLmIBm6T OBTewI(h HBDHMEHI 6165I6M  BTD FnMBEVTID. (LPHSHUILDTSH
QM OFUIHSH OHTLIY DWW 6I6TLUSH  USHTTD (D))  P6VD  LOBMID
OFeBenL Ul G I 2 6o (PeUHID YPGID. OCFUIHWTEIH USHTTHH6VHHEI
CFeBenL WD S HHBGS RO L HNTHMHHHL HH LWTLIHLD  EememiliL]
‘CQFudba Id e’ eteiml GUUILOUGSBEH.  CFUiFHsemern 6T61M &6
CFbsHinsBE G2 sGBHUILB OFabdabmen  CFHHID afl  gBupl
BLOBFBH. DHwen BLSHSHILIT OFUIFH DGt (1) SewLullenemrliLioui
oIl DAMIPSHBILBHMTT  OFeHGHID Pl  cpevloTHEF  GFeLID  GCIFUIFH EHem6r
oBIpeneTulled 2 6o GHep2_SGHBHM6N  Hdbdl UTHeT  OBT6ITENSHImIQUINIT
QFu1g  QUEBIUENT 6160l DMPHBLILBGHBIT. @RAbH 5 LPEVHIBISHETHLD,
S HTTID, CFuIg) SienILIL|GeurT, ALV DO CFuIg) QuimILeT,
OgaiBenLWld @@L, Qewewb6H e  Wpswwwiter  GFuIHSHOHTLITL
(pemBUTeneT  6JBLIBSHEHIH 63601



AHTTID

l

Ceuw1g SeIlILGeuriT

l

CFaIHHID UL

l

CFuig CuBILIeT
OFeImenL_ujlD L 1D

JFHMILD

Uelujld SiHeil  oBB S SmeTUUBBIL  GuIBend  OBBID  FpsH
SNV B6IT DAWIHHICID CFUIH BTN PHTTIONHS HHLDSGMB60.

QFu1g) eIt

yalepwiupBlw  Sihet  ugly  wBpensl uBplw  BehFF e,
BHHHHIBEHID DT HAH6 Lo  BHbmeitadeil, BLFHHTHIG6T LBMY  elleuymbisel
SIMGHHID CFUIHBNMTHEF CasiflobalILIBHE 6me.

CFISHSHILIeUT

LeIlLL  eI60eIeNTH6T, SHID(PENLU!  6UeDFUL LD, eNledHlD  61(LDHHISHSH6NT,
GNPuibseT  alweumpllenr  Hmewioulenter  CFuIHEemen  GHUBIUIL B (pemmulled
OF VI 1) AMBEOTT.

QumILIeT

LeNUILL BiSenem ILWaTLIGSHHID  BCHemeuuleiien  DieneiidhdHl  Hlenmullen (LD

OQUEIUNITEHETES 2 6IT6T6IT.

OFamenLU|D @@L 1D



2 60&l60 UMULL HemdHll LWTLBHHSH 2_6TeNalTHeT  DenenalHO  Smig)

SIMLILTSH CFTBeNLU|D S 1OTHS  FHSHLpD 6.

Yl QUELEVIGTTEH6IT &HLD HmemLouenear & Ol 6)16uGeor Geuerflull’ B
LUeMUILIL BIGEmeT 2 (HeUTeh S0 SHT6or LWISTEOUMBILION TS (LPLPLILILIEDEOTU LD

DIHETEL DML (LPLQULD.



UNIT -1l
HellenwiiiuBplul elleugmisst DiHedt Lol (LpébsluighgIeutd
(Earth —its Cartographic importance)

HlenewIbCHT6eNBeMeT  (psvlD  HMEOUTH BT  OUEWID  HIPBLIL FHIGENT
yalullesr  CapmBmsHensd  Camenonesd  HTL_(HSOIBSHI. yelspwil  umplw
BIOBULBIGeT  Bamemonsdds &MU LOLUGH G  Helly Lelulsd 2 _e6TenealTselT,
QH6ell  CHTBMHMHH  HTewIUPQUITHL.  &HOTT  @FewiLmuilgld S emIBHHEHHS
(LPEDT6OTT SHIT 63T Lelufevedt CaoTenalIg 61 &HenFHdH & 6UITL_511H &H60TIT. LG F:
OB epeuiTEel  Uallullell  algaubHensd gBHIHTdE HubHLLEHTH  SI0EOTLDED
S  UGHBMENMUID, HiTed I LBIGMTUD  LUGHHHlH  HTE0ILNSHIH60T.
sBOUTEH  BID  LWeTUGSHFH B I FCImd, HTHHCIMSE  (LPOBEHEI
&HCrasirmenTavid, LTLIGsuTeNuTHeTeVID GHBLUBSHSIILILL  (LPHBH6T S GLD.

eilgl Comeiidenend Oamewi Ffluid GHBHUSHDH60 eiimTer  Lieiluller
algal(pld, e, &FfwGsmBW BB CarensCenrdlo CrHyguITed OHTLTL
O memT(h6iTeT6n. &, fluieor @6llb@ID, CeulILgH MG LD LRSI 6T0TLDT &
Amluglenme  ChrHmeHbaamibSBaudev  (paismifleno  QUBIBGIBH. B
GuirentGm &L BUTILTeD GxmmedTmId SIMN6VEH6IT, QHMIB6IT &b 35T 60T 60T
CFulensHeNTe0 2 (Hautdleiimer. @ Gomefledl SMULILHmd DBHH CsTeiten
CameitabEpID, Hlem 6wt &G HT6ITH 6THLD, L& HSH IS ETHLD LIULIGOTLI(H &) 65T 60T
(PBBHTEVHH60  10SHH6T  Lellenul enoWDTES BTl &l Ffluids@Boun  eT6ims
HMHBHH 6B BIOL]  6uHHeT. EbBHHBHHGILIG Lallenul eHLOWILDTHS 6lsbTewl(H
oBm BHMelTdHEpID, Bl FHHTRIBEDHID FHIPELSHTHEH HHPGMT. 154360 HldHHM6V610
Garui b 61D (LPSHEM(LPH6060 &,fluwiGeor 6MLOUILDT 60T 616013
BHHHMBHHGBILILIQMHBSTT. REHMBHIIG & fuibEGHBLSHSH T  6HLOUILDT6T
gsilwenend a&mm  1mm  CHTeNHEHID, SHiwewid GHTENHEOBHID  SHIPELNIHTHSH
GSUEUUILLIU 6T, @QébHHHMS LIeT6lT auedlBihSHul Hul Lenid, OemrisvkD
gflwenend &MY QImSIIB oM CHTeNEBeMedT LITend HeiTeul L DTG 6T6iMmILD,

Bl FHHIRIBT FflLenenF SMBBIISHe0me0 6ITMID GBI L 6.



Planets

Geocentric Theory Heliocentric Theory

Camell &Ml o wWemB  FflwenenrF &M o PG  BTVHMSD
“Cameit  oyewi(y”  eliml  GMIIALevmD. el  gflwensst  Heoigkl  Heim el Ll
UTemSHUI60 Q@HIPemB FBM euy 365 BT H6iT YdHleiment. SeleuTml &M eUHLD
Curgl demev THHH6L MG Yoldb@GHn RewL_ullsvieen Sy 152.51060
&S0 Lgreeyb mereufl wIHHSHe0 147.5 1060.&HGeom 10 LITHe D RHBGLD.
M0  IDTHHH60 BHHMT eml_OCeuelenul  “Siidedulsi” er6eiimid, S&He0 il
6TEIMTEL  ell6Vd]  6T6IMID, &6UlUIeH 6T6TMBMTeL  FfluieT 66D OLITHET DIHTEUSHI
gflwenenr el .(h eallevasl EmebHev eleiimid, eaufl  IDTHHAHD  BFHemen
“Quil@edwer” steimpid  (OIfl  6T6IBTEL  Si6WTEMID  6T6IMWI  OLIT[HET)  DABHTEUSI
GHWmISH@ DAMHBTEOWUIL NHHHEV 616BID GBI LU IQHESBSEH. LeNbEW0
silwenbs@id  QewLullsvieien  Fymafl  Reml_Oeuedl 150  0levedluwienr &6 LT
AGLD.

el Fflwenen SHQSTTAP6T HBMD HenFohG 61SHTTHEF FHBN QIHDB GBI
ampip  Gurgkl ChITe  @eveumDedL  FTUISITEN  CHmENIHHEL HBN  QUHBBSHI.
60T (H Gamelia6MHID HLOMLDGHHTELD &3l Ol enT(h &, flulemenTu|LD
apBlaumaamer. Lal @wm (Wwewm HenenenhsHTCen ammldbsteien 23 wewil 56
ewllHHplelleel 4 elenmigmensT siBHHIH OCBTENHMEH. SFHeN6e BT SH6vTHDIL
ool HTd QBT 6laiiml FamIBCmTD. @@ wem Ul gGflwenend smmleumid
BT BHW6NT @M Ui (DI6V6VH) 365 [BILH6IT  6160Iml  H6evldhal (HaGmmLD.
Ds5I86u FTHTFERI HILHTLIY eI eTlUGBL. Ual @@ wens & fluienend
&mM ImHAUSBSG T BHTEVHHEME DABHTUFH FTHTT6WN BT BT 19 Yewienl il
oo elHHIMNBeT DIPHBD OBTEWIL  HTOHHlemeN  “Brewilsn ERuidbdd

Sl eI 6T60TmI  DIEMLOLILIT.



yelluler 2_meub(Shape)

(PBBHTELHH60  DMHT — HEMBG  LevsdiTdd  gnlgul  UFLIGLEL6VTLD
SLMLWTH GQHHSH STTIHHV6Te0 Lol @ SHL DL 6MIQEUDTENEH 6T
SMHSBH UBHOT. DHBTV S L SHHEL eUenFWILILL L  LONULL BIG6T 616060MD Lo
SHL_6ML_ 6UIQE)LDT 60T ) 616013 B([HHIHI6V HIT60 SUENTWILILIL_L_19 (H[HGH60T.
&.(p.QTWILTD  HIBBIENIYBE  (peiediT  HCrhsiHeT  HTeT 2 60HLD
CamenalgaITEIH 6T HMHF  UHBHEMT.  HUMMTeL  “EAMHEWIL  HMTVHIH60
QRbBMmBH  BHOIG  UeUBIHSHLILIL 6)I606m60. Hlemgerd  LmevLd] HIDGH]
“eQumdbriwm” el LUbHHHHHe0 Lallulleir Bsmenm  esugeudhdHenend OFefeaurs
aellWmISH 6T, 1510 BHIMLMBIewI(H HTeuHdHled Lsllullesr Gsmem  esugeuddlenenl
usoid Lflibg Oomeiten  TIDLNGHS 6T, 17-1D HIBBT6wNIge0 HiuLl L6  Ljeuileir
S1pBF U660 HIHeULI W1GEERIRY BITCITLILIL b dnlg UL SHL_6mL_UIT 60T
Heiemloulenenll  LeoliiBoHBHeumt. @AHenr  LledteniiT  Hmedt  LeTUllell 2 6mTenLOUIT 60T
algalGHHlenerl  UBPlud  DiHemenr  Hiteworulliug  uBBlud (wwBdFsel
sihdbBIULLer. Uelulell &Ipmd  SMyeniond  Q&HeT  enWILGHH6T  Fsig
o Udwb, SHIGHULUGHH6T60  @remey  HLenLWimer  SewolienLids  CaTeni(B
STl ILBSHIOme.  HIGAILGSH — HLMLUITH  QHBDIOE  SHTJ600IdH D 6uT60
yalulewr s GCaml(p FFBGL HITey DAFFBGWLD DL B gmeHHTY 22816
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yellulerr ojemey (Size of the Earth)
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50 x 805 = 40,250 Km
Earth's surface

Alexandria

500 miles
Earth's Syene (B05 km)

lcenter

L= I
J 712

yelluguiweden (peiiGemBmasHTed 161760  6r0GHsL  sleiiLIeNT, Lailulledr
FMBMETTENE  QITENUID — DleTTenel  (PeVID  HeoidbHILmT. 167160  LN6TEhs
sWwermelled QmbH MFQFT ereiueuT 2 wit i FCyemdmemen el LslulenL &
Cam_(plu@aduled yeluitiy elwgF Goome| el HewipBLgHSHTT. 178960
MmFH Bl Lel  LelsCarensdlena  OHefleurd aueduBihsd) SHired  FaH,
yolulenL s Cam (b oiFemngF ol Flwg eeiiml OseflauBsHalenti. HBCLTSH
Hlewewics  CHMeNBeM6T  (LP6VID  HEWIGSHILLLULL  DleMensude  GUILLIL L
SILFCremamulled Opeit  CamenmiTHHHHlenr  smmene] DBH i FCremauled
QUL CHITETTIT &3 3 60T SHBMBET6N6 el DFHBIOTH o 6iTeNg) 6T6a ]
GUUGaSlemer. Qa1 CumeitBGm Laluled SHIHeULILIEGHS HLHLUWITEN  DIEDLOLILITED
ol LLu@a  sBmeney  (PAQAILLIOTEH  GY6V6UTIOED  QT6Te]  [HelTeUl L T&H
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yelullenr miiy ellema(Gravitational Force)
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Syoulieiefulelmbaml, CarhHemen  Qewewiwindd  OComewi(y  LNfldbal@LD.
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A diagram showing lines of latitude
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FresCyenasen (Longitudes)
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Slmaumiseilen afuITesd OFe0demBer. HTHHETmBH6T QL BHIHAUD (P H6L
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uesienm’ B SAfEbT&H umflerd enfuines Gasveud 19° 557 037 Gasmiigened
(WPHMIDG HTHHOTMBWITH  61HHHIHOHBT6N6NS  SHToTeNHEH  LILI6TLHSHH60T.
QpHeiemind  CaHTH  BTEVEBLLGHH0  “‘Urfled HTHHCremsd” eleiiml
SIMPSHBULLL HT6D BB BILeT  QHewen el ouaistensy. 188460
QMBI aM6d  dwnlgul  UellenTl_ B  omBTH  HifeialF afunessF OFeOed SHToHe
Cremasemu (P HENEMLOG STHHCTmBHWTS CFweoLBHSH ST SHSH HI.
@AmIFI60MH 60 6V6DITL_60)1 & & (THIEVIGIT6N sHiferel&F&lev Q&weoLIl”(h b
arsiieual  ITUIFS  BleweowHHensd  DQULIDL WITHS  OBTewi(h,  NHei
afunss  OFeveud  STesBrens 00 eeiim  STOTeNSGSIULE BB
BraCranssel denibALIUL L. 0° &@H Hipdasy 180° dpsa suenyulgid,

Gomadley 180° Guwi@ euenyulsvid HTohsCIMmBH6N HEISGALLILLH 6I(HES D6
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SOUTH POLE

HTHHCTeNBHH6N LeMulenLdGaTL_1g 6ot gflurgswirs o _6iT6I6n.
I FCremdHelT BuTeL BemeUB6T  EIBIHOBTEIBI  EREM6TTULITHF6IF606) I 606M6V.
SHTHHCTMNBHEHHEH SMLLLULL  HMTD HHAHNH CHTHHF OF6060F6lFe06V
GOBHEH OBTEICL  QFOHMHI. YPTO @ I _FCrendHHMHEBIL  Seumnsledn

QWL L HMJID FIOOTH 2 _6iT6T60.

LelsCaTend @mupenm Heiineid HTGer  sBmld OHmeiten 24 o6l
Cryld Pl LelsGsmend 360° sBmsBE& 24 wwewh GBI B EIBHI,
@@ el CrrsHed 15° snysHemeil el &L osdamg. 1° ows sLILSBE
4 molLd oFleamE. Q[bds 4 pll  Cry Ceaupiumligensnr el
HTHHCTNBHHET BB LILBSH DB, DAmHH HTHHCTendHEHID, &ifeialdF
CrrHIHenss HILIOTH eneldHH HeISBHILLLGHHMBH. “@GOgmermSl LT’  6leim
B9HMTHA 6 cpsvld HfeiioNF GryHHemen HiLeWIOTE DBHHI  CBT6ITETEVTLD.
siferellF  CrrhHHelmbah  @albeurm alflupd 4 pol  Ceumum gened

66 9

Osmenngmeb@GHD HfealF CrrHHB@&ID WBBICT®m 6 616013 @ SHFHBELD
QemL_uiled Geupiur® 8 wewl@HIID 6160IBTeL “6)° 66l @A HF6i HTHHETemH
8q60.".41nf480." 4nf120° @b 8 wewhl Cpyd Slfsels Crybems el (psdieir
elehimrey  120° &ps@  eleiimid,  edienmt  eleiimmey  120° Gom@E  eTemID

SHEMIdE5L_6VMLD.



usiiem_ s CxHd CamBeag

Ledluflesr  Gomalelmbal  Hlipdbamen  &omd  gGflwer  Slipsaled  Cxhmes
Copdled WeBaUHTHS ST (HBOIBH. Lal Q@HUPDB  Heilensd HT6er  &HBns
oy 24 wewll GBI HFHeIBEH. PMALHH®HEH BuoBE BChTEsHF OFevevdF
OF6vev GBID GHwmhEH OBTeWIBD, &HPHEGH OCBHTHHF OFevevsF OFevev
P BNHHIHE BTG DHEHAmEH. UalewwF &mpsl  eu@md Sl evaulfll
Liwemibiselsd ChIHmes SansadBHEHelsy LjFdlameassl gmulLer. 180° enuid
sLEGI Bursl GhIHHed WIMIH gBuBL. o sigemwors 00 Hfseisdsy
Hbibl SPpenio  HeiLGBTE  RHbHTe0 1807 dlipsadlsy  Hmisl dipeno  180°
FpsHle0  Hmisl e @rey 12 wenlwnsa|bd, QFsuaumuisipm  AbBHS
ewNGByLTEaD Rmb@GD. R6H GhysHslsy 180° Guomalsy  EpTUlBBISE ML
Qe 12 wewl YPGW. BHHS WeGHICL HMBL HIPHID  OHTL BTG LD.
180° GoBalsd Hmisl Bpenio OHTLbsoTEaDd 1807 &Hipdbdled  &mhisl &lpsnio
(PYATHAD RHBESLD.

1884-60 euTIBILadl60  amiguil  LishieniTl_ B &SThaByrens wIBTH  180° enuwl
ueiem_® Coss Carimssd SHrontalsHss. Dbs  180°  sSieasCransulene
HIPHBeVHHEH CoBETEHHH HLHSHTEL 6 [bHT6T LTS TH oMBld Gdmeiern
Cousvir(plo. CoBBeNHHH HIPEHHTHE FL[HHTEL @ [BI6T (LPETHTH  LOTBHIH
Qameiten  GeuemwiG. 1807 StasGremey  0°  HrealremssE  e1gTiLBLOTS
uFlsBasL 606  IHHUTDL  DmphSHIeTeNSl. Qb H  UsienTl B CHaHCHTH
SWILLLUGHH U0  HlpdbsTaBeur,  ComaersBeur  eushenbdl  SLBUTLLTN6D

CFevsvIBBHl. (ULLD 4.4)

HTHHCTMBH6T  CHIHMBHH  HMIHHIL 6060  CLHIDLMRIEG — GLBI® 6Tmen.
RflLpdHed gflwenr Hemevds@ Gweotasll UgsrTdés@n Curgk Sisuall HHBES
DIFH  HWILBD YPGW0D. RPTALHFHv  HTHHCrenssCamu  sremiiuGL  CHI6w

“FHe0@HIID” 6T ILIBLD.
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International Date Line

U  HT1HHCImEHeT  OFLeIDd  BTHHEMED  DBBETLIQET  0&HSHUT6e0
OFevauId  HTHHCTemE  “FHI L HThsCrensd” o6y  GUIULILOULGH, D6
Sl uled  SBBTG  Wipausid BCrrsHHmens sambdBHademer. 821..2°
Hpd@ HTHaCrems GhHwmelst &HiL  HTesCrens PG,  OSIUTHS
BThH6T  SeuBBlen  HThsd Crensdseis (PHHWSHHINSHHBEHBL  Lev Gy
wewiLevmisenTsll Lflegk ChrroHdHlenend SeusbHBL [uwi. 6fdbs maésu
BrbseT Gureis Lgbhs BIGSB6lsd @k UGHWIGHS WLBEBTIH LUGHES 3
Seoevdl 4 wewll  Cpy  GCeumur®  smewriu®Go.  ysdlllgling 24 wewll  Gry

Lo6uTL_6VmIGNMTHL  Lflebalur (HeTerme.



suemevLILTeiiened SOl (9) FHIT eMeRIULIENLOLIL]

LedllIL g&alev JHTUF @ Leimerfuflemenrds GBS BHTHL
LWRUBSSIUGBL @  GuT HieuTe  (WedB  QHUTGHWD.  SDLpsnBUi6ed
CemeHa, UBSHMmBHCHTHH6T eTewpOWTsim OCFmaTamdhHed  Ooul 198
O&melTEmLIOTH) SIS BLILIL1Q(HEGHLD. NHCHT(HH6IT o616 Guirevmeot
FHITHRIGNET 2 (H6)THE D G360, yelliumisefled  @elOeurm  FHITFUPLD
CeoueuBoum  wHIYS OCEThHSSIULBH  elendslubpaemer.  1.25000  eT6im
Sleena)l  LTMLL miGemevd, wBpB  Guflul  Sienened  LeILLL Riseievid @l
WemB  UWRUBSHSUILGSBH. DH60 o  Usitell oIl F, HibsCrenssamens
Fmibal  GUUUILLIuGSemsr. 1:25000 et Ul Siemened Ll ILIL Migberil60
1000 SGHeiT  GETewiL  QenLGeuslidemenuyd BB FAPw  SieTeme
gl misemed 10000 Sev@gden  Osmeni  @enl_Oelaildenenuid  Glabmemi(h
SHIT6uILILI(H 60T 60T. @)6)16160G FH61T OsgmmisTenTa o, Sl H6eNTHG6UT,

L L THenmasBaumr  @Hedb @ L.

RIOIT[H  aueneLLILN6ieIed DMWLILTIID  OCFRIGHHIS BHTHHEHEHDBT6
AHIUB6T SPULGHUNVID, LBHNBH CHTHHEHHHTEN DHIILB6T QI6VH Wb
QIUUGHUWIID  @MSESIULYHSGW. oo  yallu msefled 4 uGHHeMed
LHIYSE6T  GBIGSUIULIYHSEGD. GEUICL  yeteflullesr &fil  (penmasme
SLBHTTLD OHe1BLoB @&, CLPEMEVUT60 GBI 19 HEBELD. QUL BHBHTHA|LD,
HIPHHBTHOID  6T601H6T  DUHBMNHHIH BTG  OFsved. @I 6T6mwIH6NT  Li6v
SHFIOHBIBHEM6ENEH  CBTEmNQHLILIHTED DleNenalbCaBL @M 3 (1) 4 SHFIOHBIGH6N
bHBULULCL emaudsel GlbSILIBGH DB, “alsoHImd - GoBUmBD LIgHFH6e0”
aeigml &S (e  eutFHHedlenn  ellGHum@ilo. (PpFHedsd  eueOLILBID
HIPHBTEH)LD, GomLmLd QUL_&HHTHA|LD GTETHEMET  6UTHF G FH60 QA FHe00
QummeNTEHLD. @eueurml S (pewmuled Semoli] STewIlLBSIBE . Lo
alouTeiHHBE SBowpenm CuflgId gHlewewt LTldleimal 616016MB  Fnm60TLD.



Hengwjld FHemFwenmajo (Direction &Bearings)

yalluLeluielled  @emewilILTWBIGST  (PpHBHU UG  eUdldHaeiment.
@euelensmrLl LITULIMGIG6TT SN HSILD HlenTF BH6en6T MEUSHSI
BiTenTulbalLpBalemer. GHTenddled GTewIlILL &anlgul LITENHEH6IT  DleN6edldHHIECLD
QLHG, M@, HWH@&, CoB@ 66a6m GMleHILBGHOBT. HewgF 6ITLIG
Q@M UalluL $5HCeom  jevevdl  HlevliGHulGeor  SmewIlILL &anlgul  GILITSHIGNT6
DYSHHeNdH HwFeHGD, Caump L yeieMaeEnd@Gld enl ulsvieien  Gsmmesr
Slenalened ST (BB  BBUMHCHTH  P@GW. UOLTIHICL  suLd@L
uge® 0 6160l GBS (B 315166 SlQLILINL &BHTLTEH6LD
SHTLoTed SHUILIBB MBS QurgIeUTEH UallsCamendhalensst @ QUL TLOTE
Bitemulsgd Comemmbenend @GulaHlement. Uell DAFFeT G  (LPeHSHEHLD
QILHG, OHBG HIHAURIGNMTHS GHBHSHLILGDHOBH. N6Uall[h  HIHOIRIBHEN6ITULD
QememibGlD  CHTEL 0  HewgsCasrl  eelILBGHBH. DHCHTH  ILHG
OpBaETEEF OFsvsuId OCFRIGHHIS BHTLTIGID. RHCHT ML  CFRIGHHHTH
Oeul9F OFeoed CamlH &lpdha@, GuBETHEF OCFeLID GHTLTGID. HIpHE
CoBaTasF OFevad CHTBHeT D FEImEBHET 6INIBID 6L HG, OCHBHTHF
QFeoad CamHBHelT HTHHBIeNBH6T 6leiimid el elluwiedsvid, Leluluwiedsvid
GEUULLIUGSemer. el &G, O0HBEH, HpHE, CoBE PdHul HIeTEHEW
(PSS BHMF BT GHLD. AM6)UBETHBG) HTBmleng (LPEDEITIHEIT 6160 M)
QuuIflLL Beiteren. @bBETB s (PO B(ETHE S @emL_uiled Li6V

ML HCHTEMIMIBEHID 2 61T6TT60N.



Cardinal Points

@6lOeuTm  UalluL HHVID QLD SHHenF BB DIWLOLILGHM6TEH
GEULUGSBETEHS  GHBIGHLIULIQHBGID. QLML S HenFd CHTH 6lLdHE
Cmréaiwl IIDLSGHMBWITHSH GBS 19 HBGLD. SlbYHGMIHCHT(H
GBS UILIL T NenILD Lol I &a5leor CoBLIE ) QUL HG G LD.
eTIEUT(&HICL Ledll i galedt CoBuE 3 QUL &HBHMH A mBGLOTHI
LT & &18 0B T6TT(ETh&H 60 SiUFWILD. SIHTOUDHI yellliuL g leot CoBLIE )
® GWIEHIOWITEN QUL SHBTHD, HTHHOTmBHNT 6l @, OCHMBHTHHF 6F6LEID

CoMT(HHET UBOD HT6UTLILIHES 360
SHenaalev (Azimuth)

QLHG, OHBEH, HpdE, CuomE DHmgsemen HTD  OHeleursds
&M_(Beug Bumev Lw Seml_HCHTemT  DieOHEMeT  IiDLHGMIH6e6Ted 1oL (BLD
Opeflouradd  STLL  (PQUWTH.  ILSIHBGHD, HPEIHBGLD  RewLuied
QILHGHAULHIDHG, ILIIPHG, HIDSHGILDHIPHE 6160l  P6IID  (LPED6ITH6IT
&ML OUC 19U enild Hl6L6VIWILDT B @GNt L D161 BH61T
GMIBBILIBH M. QUL HG 0° 6160 M GMHSULIBHDH B!,
DN HHIHHNFHEDHID QUL HHeHHH HQHTIF FHiped GUTeTy SHemrddIL LI (B



mBEMH.  CamewimssT  auLbemad 00 ouss  Gsmem® 3600 euemy
S BB LLIBHmer.  Tml  HeidbSILLLGUmaICL  HemFalsd  Di6L6VH
“curemiFFulelmbadl  lgeutend  euengullevieiien  CFHICHTeT  GueMETTE)]”  6TETMI
SmPHSLLGBmer.  ShFHmaalsd  (pempulsd  CamemimissT  GHULIHTEO
QL BHIPHHBEHID, HIPHHBHID QWL Ul6d HIPHG QILSHDIPHmBEHE  GHMILILIFHED

LT &FFenendHeil  61(1DaIFH606D6V.

eTlebeT  [Hlemy CaT@Eemenuild Fojenaled oapBmelF OCFebavd FTUlEUEN]T

(Loxodrome) sflemisens (Rhumb Line)

Qum el LmiseT eIl CamhHHBem  Lalulled @@  LsiTeMdend@
@QemL_ullevleiten  GenmeUTe  HNTHMBHH &ML [HID CHTHHET PGID.  LETT6L
yoluflem & CamlienL @l ipBuim Sievevgl HTdd Crenddel el i9Buim  LulemID
CQeuisTOeomPw  GQum e Ll  utem®enwl  wnGEo  UeuBsm (wiuiTgl.
6l0euT Cremdsemenuld SLSGW Gurgkl Lwewid CFUILeT  gHlenguwlselens
HemFsT_ B0  SHalUlenen  emaubHiF FROFUIH OCHTemiGL  OFIBT60HT60N
QU@L uTensullemsdill LeuBm  (wpuid. @Cr gHlemgwenadensnds STl (HLD
Camigm@ elevevm  Hlewy GBHTHHEMENUD  FloDjeTalled 2mBHeNF  CF60ID
FMUIGNED SI6V6VE] FflFmibemns 6160 QL. HTdHHCTemEHBHETHLD,
yelufNenL_ &8s T (B ErpLd &M & BI8emaBWITH6)]LD, QU QUL_L_MhIG6NTEHE)LD
CeweoLhBaimer. BB  CrensHeT  SslauTm  SHlewLwingdl.  OUTHUTH

glapibms @ Foboeuner, elemen CHTLTHdH HTOILIGS MBS

&SUUMB  Lwenmhibeilevd, eureiGeuelil  Luwlewimibeievid  FilFmisbemnasenul
@UIgll Lwewid OFuleusTed Gmisw HTF6 Lwewmd QFuluSHTH RHBGLD.
QuuwemIBeMed  @Cruwieneumenr  FHewFewulds  STL(BD  OLHeUL L MIH6T60
O&HTLMIS OUm I LmiHeNed (IpgeusHLU|D Lulewl  allpledenseil  LemBBILIeIT.
QM eIl LSFHe ammenelB@Hen Fml Fpl CHTCHETHHET  alsvauenealled [HTev
aleny Gumev STewIILGHBHI. QU Ul LkiseT GhT CaThdHenTed SHUILIS 66D

QFgflamibemnd @CruienalTel Hengmuld ST BHUSHBHTH 66NJUILILIH S 6TMmB60.



FHengwenioa] (Orientation )

el miselled  Hlengdenend GHMHHL @ eloMBHTen  GFuIsd  DisL6V.
gl miseMedmba  HenFsemen  HTomealdhHsHed  (peTGamBuUTBHHEHL 6  GlgFuiul
Couemingwt  @eiBT@W. UalluLefluiedsd  FHewFwenoe] GCFUISHED (P& &IWILDTe
QEIMTGLD. FIO UFLLTEN  HT6iTH6NM60 auedFWLILL MBS uriling Gev, &
ol Miteotulldd  (pWITEl. UTTOUSIT 6idhene  Goed emeudhdl  LTTHHBTEIT
15186  Bebu@ddH — UGD. DL EBTHH  MErriumellsd (PSS
UGSHdemen  BoBU@GHUNCeOT  DisLevEHI  MUWIGHHCEOT  emaudhGHl  LSNILIL HIgHen6T
QUMIHH  UHDHMT. HWHHIO — IDHHHEL  OFTTHBID — DIEVVH  HIDHG
CuBu@dulevid GCegmaBsud LallliL Sl WSS ID uenFWILL B 6UHHEHI.
QHme  SQLILINLWLITHD OBTERIHHTEON HenFUIeNLDe] 6160IM CFTeL L3560
O®mewt® eIl LGl BIL&6T 0F6060F OF6060 eIl SHBHlenedt L@llILIL MHigb6i60
Ced  mauBHH  UMIHL  UPSBUUBGHBIULG el LHTO DiHemerGul
Uetumpiorm goul’ B el L&l Gwsd eIl &g, S CHBE 616G FTHTT6w00
QPGHHOTHA LH. el  DofdbsTelsd GsoLs WHHEamealb, SpLUGHS)
sevlCumielwim ettt Frpmyewionsll  Uflbgd  OsmeiiembLyg — DeniodbsLiul (B
AmbHH. HmFwenine| GFuiazled GeLEGHEH QI HHTH malbHHl  eIeN]TH6D
yelliu efluiedlsd  (Lp&&IWILDTe 6T GLD.



UNIT -1
GBI Levwoli] (SYMBOLIZATION)

el b (LP(PEUGILD Yeiteflaenmmsuid, BaTHHEMTRILD, BIPMBLL ML &H6NT6VILD,
UeVRTEmIRIGENTEID  openr  @MIUi®  eteoreomid.  YelluuL b uev  @MuibBHenTed el @
QurHersd @BUIG w@0h. EBPuibhsst amTHmdael  GureuBe  CQUT®HET  CUTSHHHeme
@PUIB®H6T  BlevmidelT,  BIULUGH D6,  MLILUGHEIT,  BBJHIS6T,  FTEN6VLILIGHIHH6I
Quimsstm a3l oT Quirmemer el 61185 & Bl 63T 60T 2 60860 STewILILI(HLD PRIBBIG)
SIMLOLIL|EHEDETTULD Sisieur@m BreniL s (PIQUITE] SLENSBULIT6D GINCER
uwesUpGSHSLILGSemer.  @Pluihseisn  SewwldermeosTen  UallUL miGsT  sumeiiGeue
BIoBULBIGeMedmhahl  CaumiBHeamer.  aITToHenddeT  GUTmeneT  alend@eudl  Gumev
GPUWIGHeT  CQuTmeneT  elleNHGSBen. eV  UTTHmBHeT CUThEH @ LNl dHa5lenet
2 _HUTHGHHMN. Lev OFHTLTH6T CFThdH e uUdHHulewenr gBUBHH OUTMHT SHHEUH
CumevBeu, @umsTsd GUBUIBH6T SemwhHe LUl QuTmHemeT elend@Galemgl.  Fhuimer
UTTHMBHHEIT ReV60TH CHTLT QomisTer ellendsdhdemend HITHH U, @UmISBB
GBluibsenmeomen LelluL b osBG&Aw  elendsdhdleneand SHIwours. %sH6a yalluL b
MU0 GHBIUIBH6T WS (PHAUWILMRIS N6 6185 6336

Uev BIBMretIhHenTed  GBuibHellsy (WperCabmid gBuUl B  eubHieTengl. GBUIBEHeIT
H10&Bsuflwl FhI0\H HHIHEN6IT GBIOIL L Flw u@&FHuiled alleN e &HIHBEL
LweTUGSSILGHeper.  FBw  Sememer  UalluLmisefled  @BWIBHemen  LWeLI(BEHSHID
UalluL  eI6OVIBTH6T  HHGMAW  SHBUDST  ITHSHIL DID  Hlswrempleleid  GgFwsoul B
GPUIGHmeT  HIWPHLWSHTH  auenJwiBaiemiBlo. GBI Leuensd LeUULmIG6T  euenJuld
Curgl GPuibseisd &HJb @B  Curew SMEGWLTBI  LOILUL  6u6LEVIGITEHST  QIeDIU
Couemi(Bd  6THSHHIBHT LTS  HOLLLMIS6T  euenyud  Curgdl eeuQeumm ool misbeisid
LweTUBSHSILGL  GBluibhsefe HID @aIBTE SRHSGLOTH UTTHHE CEmeTen  GauswrBLD.
eome0  Fpliy  efleuy  yelluLmisefled LwsTuGSHSILUGD  GluibBseT Ll 6i6vsvIeIT
SIBBOLILLSHMS — THBHTHL  LUWSTUGHHISBTT el SHl  QUIBISSHID  6TeleuTy]
GBuibsmen CHTHOHBHH AMLEBBIT slLMBL CUTBISHSHID LTBILGSBSHI.

GBluipseien suensH6iT
TYPES OF SYMBOLS

Qurgieuns, UelluL GnBluibsemenr Hre@BluibeeT senranldandd GBIUIBSH6T 6leTml
am eumswrsll  Lfldseomd. @euelly QUi euendsEHD  LsieMb@uiBas,
Cam_Ba@Buihsst, uFalsd GBuiGssT ereiiml  Goevid  LIfdsliudGalsmer.  Leiuiluieder
SlgliuenLullsd urTd@ Curgdl @atsurm  ysellulwsd srgewisend L SHCHTH OFHTLTY

CsremiLenel. @mer.Ch.enyl  eleiiloUT  @elleum  Leluluied 16V H S DITEn6IH6IT



ufloremmhisenTa LIBBID Curdl @elteur®m SL (b @m UsteflwrsGeur, om GsmLraBeur,
QM UIlUTHCeuT, @@ HID Di6V6VFH LIHLOTHGT STenrlILIBaleimer. e6im @GUIULILLTT.
yeitefl  elleugmissnen GuB@BlilL eumsulsd gCHmID @IMBTE LallLL  61606)I6IT  LOTHBB
WPIQUJID. (H6V cpettpl auewd  GBIUIBHEDHID 6TeMBHTHF GFUIUl  (PIQUID. [HTETIHETAIHI NG
RUERHE eTenaudbCamu FoUTLLlsd elends Gauswngul @eIBTELD.

UellILL  6M60EIGNT 61hd LIWLaIGETH LSNILL BIGeT alenJul 2 6MenT@ym  DiHeneulll
Qurpibs @m  ufwrewrorsBeur, wlufliorewid CaTemL HTECaur  GBluiGsmend GBloHs
Couswiguisnd 2 6ifeNigl. @@ Fev LallILL miGeafed 6], Dewolll, BB CuTsIBeneusH6ITeD
urTemeuufled Ceumumigement [BTD UTTEHS (plguid, Fev Leiefaet GuiisTaBour, FpsrsCeur,
RUmISTHCT, QumsBeBT, 9ILThHeH BIBHHIL G, GeueiBlw BiBdhHaL Cem  sSmemliLIBL.
Carpmeailen  Semwolied  CoumuTBEHeT  gBULEVTD.  6omed  LOIULL  6I6VEIGNITEH6IT
GPUIGsmen  auemIud  Burk  BHHmEW  CaumUTHHET  GHBULTHAUTH  LILDHSHEH I 6m6u
gBUBSHHH OHmeiten  CouswiBd. elemienibend aleoufb@GBuibsaisd gBUBL  FBm  Dierey
OTBIUTGIL LW UGSHSHILNITHE s Caumiurbsenst eBLbSHS el BLD.

yeteflds @nfui®ameit  (Point)

LelTerlb6lT, 6L L Mib6iT, GHmenmicksll, &Hel 2 (Heumidbenr Gumeip UsTelld  @GBuibBasei
gaHTagH  @m  Swwllesr  @EUIILSmSCWT  Ssvevgdl SGLeleuy  DiedGHeneoGuim
alendbsULWETUIGH GBI @ Lol @ bafler SmULILSHMSUID, @@ (WHEHTmID, @
(Wp&HCHTem  HeweowibHHenamd. e eULLD @fLGHHen  10dHE6T  eTemienidemdenLILLD,
OemfiBarensouies o BuSHHWUID  GBIGHI  LUwWeTUGHOBEH.  Lsiefld  @nluiBesi
FTHTTWIONS  gHToUBH QeNsledl  Siewoall SHmHCwir, ienGaun OHTLTLOSTeRIL  Lisierl
aleumisemenCur  gHmeugkl @il o6  elemienildemBmWCUT  GBldH@ELLTyl
SimsbsLLGEaimser. LsTeMd @GnBluibseT Ghrouims  eldsHdhalenemGur QBT NenerGuir
GBIGBHL  LweLBaudlsvens. LalluL HHenell LweUBHSHILT eefded @  @Gnluiliges
Hanemouienert, DFHTOUH @M CuTmellsn iemwall Sensll Lfbgd Osmeiepomm  Lsiefld
GBPUIG iemouwl Geuemr(BLD.

yeiteflds  @pBuihseicv Heiteno  ellendbasds  GSHPUIBHT 2 _6iener. DmeUB6T @
SHITOSHMHOWT, @ SIRSHMHHOWT, @ HSHOUOmDWCWT, @ HHTHMBHEWIT
G I9HSBTL L L] LIWI6STLI (B &l 6013 60T. @orFHfld GBuib st Q@ SiewLoL Il
AOUILSmBHHSHTL L L BO  LweLGsBsH. Lsitelds @Bluibselsd srés@nBuibsst @
Curmeilen SiemwelHemd L BOL GHNSHLILBH OB, HUeT6L  cTexTenIbmBH  GHUIUIBHH6I
QR Qummerileor ML HND, GBINLGHTL ed1pdl SieuMin3ledr SienenalenuwiGuir,
Cameiemenenau@uT  GBIUUSTS  DADWHH (HBHGL. UL DL LILILBIG6T  Q6edipsledl  HemdemndEuim
(@) 2 wrsmsBur  @GNdEad. eIl QMRS  deTmald  GBIUUSBESID,
HEM2_(HE)MBIGH6IT GsmeiTemeneu@um SB6TLITILDIT 6507 55 35 m6aT @I GBS BHTH|LD

UWISTLUBRSHSLILIGS e,  slentenibend — olleuyd  GMluibheet  Fmerm  6TenT6u dhendHaHemeN



alleds @HLD UeiefaemmaBeum UL emL_&BemTasGeu, I GUEMBITUIMRIGEITTEHG6uT, &H60
® HoumEMTECouT  gelensst  ellendsll  LWTLBGS BN,  @eutluTaIBID 666U
Sleellenend  CETemTgHUIUSTEL  GoTdHEH  Lselldemend  HeidbHl B DlemeneldsCHiL
SN GHFHeT  QoTHH D HMENCUIT  GIOTHSH  LDEHH6NT 616001601 HENHMUICUIT — HemTd L

(LPIQULD.
Cam_(Ba @nuiBsmer (Line)

Cam s @Nuihsefleud Hre@GBuibsst 2 eiemer. CQUIHIITES @H  DHEHLOLILT6
Hevtewoenl 1ol BHEw elendbslILWETLIGD B, FTemev Gumsipenel Gsm Bd GBIUIGL o @WD.
BH60 Q@ B DGLVHI FTEWEV 6160 @ W6 Hevtenio o B ST LU (piguGLo
oy Coupl etempHWBD @FH60 ST L (PQUITH. 2 _SHTJeniond QW UGHesemenll LflebaEn
Smwliurd LG Haly 6hd @ sleenldmnsulid TSleSTELILGAIS  &emLWTSH.
AMBWTL B, CUTEGHUTHH DImOLLE6T, 6160M60HCHTHH6T  CUTIBeUBSEN  9IFH60

Coupun® 61bdH @ 6T6mIeNIHMBMIULID DQLILIDL UWITHS CBTmIB DDeUS I FHleDL WTHI.

sTevienldbenad  DlgliuenL uilter  Caml(bd  @MuibseEnd 2 6fTemer.  LellUL migbeilsv
FLOOTEN  DIEEYHeN6NH  CaTemiLauBenmd STLLL  LweUB  CHmBHeT — &mewtliLI(has sime.
gynafl  sLed  WLLSHVmBbH @6 2 _wyapsien QL MIBemeT  SQewemibGHID  FLD
o WrsBasmpsen (phHEBwioraremaut@Gd. @& Cumsni@m @@y Gsmewr ieeysiten GsmBaHemen
Qmemib@Gd  Fo  Cxremiss Carhd FOo  JAWHHE CHThHHeT  GuTEm L6L  euensUTsd
oTevienldend  olendd  Casm Bd  GBuib®deT 2 eiemer.  CQUTHINTET  LGHHEHEL  FLOOT6

DIeNT6YHBMET Senenib@GHlD CHMI9BE FodBsTHH6 6iaiml GBIULILILGSBSI.

a1  CureiCp  CuTsGHaTHEH  DwDLIEeTe0  QuTmellesr  CuUTHemEd  DiewmnSleT
SenemaubCamus  GUEUIGLIE  Cam BhE&GHuibhast 2 stener.  GUTHGHaTHB D66,
Ceremip  OFevanid QUL Hofledt ey Cumeipensy  CHTLLemIOUILHENTEL  [H6IG)
STeILNSSUILGH eper. FTHMIemonsd ADLUESBUWILL Car®B em Ourmefler om Hemaguls
SDIMFANME  DIeLVH CUTHB eI BT BOUHTHER DAMIDSHSLILL1QHBGHD. SeuBmlen DIFH60
Caupur® SNIUGH UL GCFLID CUTHEHIGETET 6| DIGVEVFHI 6T6NI6INHEMHEMUIS BT L L
uweu@Serper. a1 Curei@m GuBwmm, GuiBdHaniGemend &M (B0 CasTHHerilem LiHLD6I

SIeTMUHCHMBL  OTWILIL (B 6TevTemNBHemBMUIS BT BLOTHI  DHEDLOHSHIGTETHI.

sTevienlbemdemulds  STLBmE  suedywill L oo  Camli(pd @pluibhseisn  cpsod
yallue  efleugemid  QFWiueuiTder  dlev  Semolisenen  HeWI(BLIQSHS  (PQUID.  FLD
o2 wWysHCaThEenen OChHmbBEHHm malbd JiUGHUleEr Flalener DalTEHeT 2aEdha|
pitewuless wWaBgsl. Carl(hos@mluibhsented m GUTmells Heitenio, elewicldme Haly
OarLmenenr BTD Uflbg Gameiten (pgaleimgl.



uyeusd Gui® (Area)

ugesd  @BUIGHMNID HTHweH WG  ellenb@GHUsmel  DBMBID 66001601 NS ML
alenb@Lenel 6160 ST6wI(H UNBHENTH 2 6166, @H AHLILTN6 LiFeusnsv L (B HML_(BLD,
GPUWIGHET DHTOUH  LsLObueTIEHmeNT, D6  QUNBHM6N, HTaU] eUenHUNen6, HlevdhCHTMBM
Simlysemend GSBIULILILWTUGL GBIUIBET SHIHmse WL GO  @&sldaiuleubBa e
ghBspd @GPuibhsentd  OeusuBeoumpr Mpmiselsd g BoHH CurHsvld eTIB @
eTemTemlldemaBemILILD GBIULIL &g LWeLBaIge06mns60.

sTevtemldbemaulensnd  GMIIL  uweuGd  GBUIGEeT  Hiprisefer  cpsuBiom,
HloBUL L (pempEemGsor  UFaumevd  GBIULIGSIGBT.  @6UOsUTH BB  FHTUH @
Slenemauuiened GBHGLTHID, @6ICEUTH HIPEL DIEWLILSEDHD, HILOBLILL ML SHEHD  Q(H
eTeviTemN bemabUTeneds  @GMILLIGOTHID ST LLUL (B6iTenen. 10HEH6IT  SILTHHulenend &M (HLD
HIOBUL DL (PDBEHEHLD,  eTemlenlldmed QUL HCHMBLS  STemilILBLD BB DILTHS)
Capurhsend GBHUILSHSEmUUTGD. DLTSHHWTen BB  SHS  Slenellenend
GBIULSBG LD, Geuarfpsiu HIBLD G6EMMmEUTE Sienallenend GBILUSBESLD
LWeTLI( S SLILIBH & sTmeot.

Feature Visual Variable

Type

Shape Orientation Color Hue

ov Spring * Live Tree .ﬁ, Live Tree
Point B House
*Dead Tree * Dead Tree
& Tower
— .. National 2
Border o A’;ggglt . National

‘ Border
Line SR ] Stat
oo Concrete o
Section Road Border
Line

Gravel Orchard ] Land
Area | = 1
BEE s | [77] GRp | [ wveter

yeltu. @md oemwoiy (Map format )

yalluL miset  HwdCaswfl v QuUIgIl  uswiLSmend  CEHTeuTg (HH S me.
yalliuL miseflen  SHemeolil @Il HlenFuwlene| Sieenel USMID @@ Fev Ll miserlsv
o 6 yalliuLib. Gumeiimene GUTHINTEN LGWILSB6T UG, LU BIG6T60  Hem6vLL]
QumsTer  Gsmiger g snpsll L CouswiBo. GLITHieuTen HM6vLIL| eI ILIL Mg 6T 60T
Gusv uUGHUIeL GLib OGump  Geuewipo. GPILUTE  CeduEHulsd @G Huled  Fev
FLOWIMRIGH6TT 60 SPUGHHUIL G HILGHUils0 IVl ILGHUIGT  Hemeoli] @b Gum
CouemiBd.  &HIWOOLIL]  HlgdhdH  elefldmen  elpHHibHeme0 Qg Gumeim  SiswioliHeiled

orpplLL Gouswiihd. @& CureitCp @pilurs gomistenr  CsmlLsnwliled  (pemevullsd



OSHUIULTS. Ll FHev  smemuBl.  @eubeurm  @PuiBL  &FHH0SWLEHHID GBI
UsHuied Hedi@  euendbSULLIQMHES  CeuemiBlo. @Mty G Oupid uGg BB
AQUITRIBEHL 6T H6VHBMTOED Heldhd DmlIled ellendaliuL Geuemi(BLD.

yalluL misefed el dmedd ST ADUSGSN  (wemeoullsd &Sl L UL Geuemr(BLd.
apenenel Lol misefler  Spu@aHulsd  Levelsmiseiilsd GNlBSILL Cauemi(BD.  eJerilgment

WemBUWIeID LIFSILTeieonsad Siemensl CHTLLTeVID SieTenaidben GHMldsUILI L GouemrBLd.

yallluL misefled  Sieene Beilg OHflun GLHHev OHefaurs SHBEGHW0TH SO
Couswi(pd.  QUTHIUTE — eTemey  HWeOULIBGE S0 UsuluLmisefled &S uGHulsd
Siemwwboms QmES  Couemip. Rend  Hallf  SULeIILL RiGemen  euenJuwl LB
yeiterll eleuy smymissnenud. GUIULIL Geuemi(Blo. QUTHIOUTS USHTIRIS6T Lo mhigbereir
B  aIvdl  UBHHeL OQEThHHEIUL  GauswiBl. S L& UBHHev sl Hend

swmfigsHeuT QuwiT QeuefuliL L LeuT QuwiT GaTHHBIULIQHEBS Gouemr(BLD.

uev el miseflsd 2 61 yalluLmisslT  Hmougd CoHemeuwmdpas 2 61  LelluLLb
grgremions LpFeHd uprs ugdHuilsd Lpded Cubp S miseiler DmaSled SmbHTev
slBBler  GeTLTemen  6IBSHHIBT Il  llenbSLULBHOBIS. FTHBIS @ LTI L HeDd
&ML Gouewii(hd  etetimmed 2 61  LellUL SHH60  DIBBTLIGED  D6LVHI  LOMHleVEHI 60
SIDWTAIL L HFH60  Siewwal b ST L UL Gouswiihd. @& Curev @  SiewliLenen &Il L
CouewiiBLD  6TENIMT6L  (LpSHAHWIDTEN S SHFH60  SiedeusHIOLIL] eTeleuTm @@L b  CUBBITENSI.
UmBUD  olendd  Couswi(Bd.Lev  aleugmidel 2 61 UalluL GFHe0 Beild OCHeaiaurs

SHTL_LLILIL 6VTLD.

Qurgieurs UelluLBiseT Y2  e0end Y2 QoL Geiell Casrhsmeled  IembHE HEHE
] I FHHH Cremaddemenud G LU 9mBEGD. 2 61 GasmlenLall  GelelaCsT®
SHPLOEITS  QIHFWILILL 19HBGW. 2 61 Car@h OHefleuten GoHm® 6160IBI DHMIPBLILIL1QHBIBSH).
glev  Fowmseiey OHeMeurenr BasmTHHEm  6T6LMEVEHTHHENMTES  HTWILILIBID.  61606M60 LM
aleum@end Q&0 @NSSUULYHSSHY Do Curaip  @aIOamp  aleugmiseErpd
yalliuLmibeiilsd GBGSUUL QMBS  @miFwenioli]  CoBOsmeTeniLBGaIBE!. (LP&H6V
Heneouwllmbd @RIz  Blemeveusny  LeIILIL BIS6T  QLOBIGTE  (PemBUled  DIeMLD&SLILIL LTV
BmiIH iy CFHeMeuTanHT@LD.



UNIT - IV
yalliLLmisenend OHTGHHHNID GUTSHIMOLILIGHBIHEVILD

yalliuLiisem  yallliuglnied Suibensll  Uswium B  sryenllasnend  GnluibBaseer
apeold  oMleNBGHBBSHI.  BID  DOBTLLD  LwWeTUGSHSHID  YallluL miseiT  Geumiul L 1o
yalluL misafedmhad  OHTEGHSHSUIULLmalnsCa 2 etenel. @elOeumm UalluL (pd  Lgluwl
usHLLisenTaBal o eitement.  Uadlulledt  Mleoliuglilssnsn  alleNdb@ld  LOTILIL BIG6TTSH|LD,
&S OHTNSD, LOEWLPLILIT6)6V, HTEVHENL LIT6160 BuretiBeuBenM a6 @HLD
UallULBisenmaa b  LelluLmiser  Nfldseord.  QUUeIlILLBIGET  alenJelsHBdE Lsv  LisTer
alaugmisenenuld, Usv LelluL  eleufmisenenujlo LwWeTUBHSHID Curgl (pdbsSlwinTeialBenBd

OHTHBHHNID, CUTHIMLILBGHHISHNID DL HIGHB B,
SlgliuenL. YelluLLb

616060MLI  LJeILIL Wi EHLD  6T6V6M6VE CaTHHei, LF, HTHHCTendH6T LITesy, (Pl
QuiBend, HeOTEFFTT aleugmibellenr eliydh &MID CuIEB Fovo DIYUILIDL S  FnmIHEN6IL
CQuBPSSHBer. RbH DGLILIMLE FnlBIBHmeT, HeOULL MISeTelmbdH HTeT QB  (LpIYULD.
SlglitenL.  LellLL HigseT  eleiiliensy LB  elleufmisemend GBIUUSBETEN  61606n60dH CHT(HEH6I
SLBSW  yelliuLld @b, Sigliuenl.  LelluLmigeT  Senjluny  e160emevdeil, (Pl
SITFTHIS  61606M6VH6NT, FI0 2 Wgdh Carhdel, BHH6eT CuraipeuBenml  CUBMIHEGLD.
ANHHMSBW SlgLiLienL yellILIL mig6iT SHeolILILmigeMedlmHeHT, Bl
UsHEmIHeMellmbeasT  swrlssiu@Galsmsr. @bHwumalsd  @bHw  Hev  SieTeweud
slompulleyred  Uev  LoMHlevmIGeTel  Siglillenl.  UalluL sl sumfldsliubalsimper.  BILD
GBGaL Curales aleugmisefer emenaull GUTBISSH gL LIl HiGeMer Siemene
MBS OBSH. @@ UaIlIULLD suenIeuSB@& (Wil Slglitenl.  LelluLmigenst swnfléds L1s
aleugmisellellmbCHT, LB yalliu misaled®mhCasT elourmisamen HT&HHHmDES Couswri(BLD.
SlgliuenL.  YalluL misefled LWeTUGSHHIBSB  SlglitenL  LsiTedl  elleugmisenten  HenyGuimy
61606M6VE6IT, BDHIH6IT, GflE6lT, DFFTRIS 6TeLeN60H BHTHHsIT BuUTspBaBenB Cuflul SieTeneal

yalliuL misafed b BID GUB  (LpIUjLD.

OBHTGHSHH60

yallu et elleugmsenen I3 yelluLmseflelmbs  OesTGHeEG0L  Curg
W BT QM HHHMS enHev Osmeiten Geuemr(Bld. eeubeum yallliuL (pwb

CeauciBaim  Sieenaumeiiled EHLILHTEL [HTD  INTIHBEBHBL  DIGTENAUBHENET  LDTHBM
Couswi(BLd.  6IHHHIGHT LIS Lol euevsvienT  @eufl(psiten  yalliuL HEH6i  Sieens
1.0F.15-1 &S G, Uemed  Siglilenl.  LILL HHBHTen  oMeUIhIS6T  DiL_BId
yalluL &6t Sieneneuuienen wrmBpslwenodd GeuemiBo. LW wrBprell Lren 1 6F.16



50 &S o1l  SjenemeubBTaIEHl, 1.0F.16 — 10.8.10 6160IB SienemeudbHTalgl omBp  CalewiBLD.

RQ6iueurm GFuikHed el misensn OHTEHHH6060 (WHetenio L 1D CUBISBEI.

Qs Cumen@m BBICTaEISlene  BID  HalaibhdHs0  Gemeten  Geuemi(BLD.
HELLILL BIGB6MeVID  1oBB  UalLL BiG6Tlsud LisvelsnsWiTer elalfmidsT Gamlbghl &ldbaHeoriD.
BT  OHTGHGGD  UalluLHHed  Qeuailaugmissnem  LQCW  suedIalsnd ol (,
QurgiiuenLwneneuBenms sl elsvsuleniT  euenJ@aiswi(Bld.  SUIGUITSHINOLILIBEHSHEVID

(LPSHBIWILDTE Q6B GHLD.
SeNeneuen LMMBEBIS6EL (changing scale)

Senewauuisd  wrmmld  gBuBly  Gurg  yelluLmset  QufisTaBeur,  FpHraeCeur
AHBIUGSme.  Hpdbeewi. 4 (peomHefled  BMD  yelluLmisemen  GQufisrasayi,

fflBTESEa|D DieTemauUllsd LOTBBRIGEN6T JBLIBHSHSHEVMLD.

1. eugailulsd (WM (UBLDIBAFH WL DIHEUTLO60)

2. Qubdr oievevdl Sl (PpenB (B2 TUICND UL DIHEUTLD6E)
3. UpsOsMley (B (FLSHbL auMPGILIL  DiBeuT6)

4. msuL wenmp {TpapusuiTene Wi HEITLD6T )

angelwisd (e (Geometrical method)

yalluL misefel  elgeumissnen  TBH  DIEHLUSET (P60  SieTTenalsnul  LoTms)
SIMOEHHEVMD. RHH FHITHHN P6OIPD, 5D (WHCHTEMHHI6N 6O  LieTILILIL HISen6IL
Quilerasaur, ABeTHECauT (UpIQULD.

@S5S FIT (PMB

urbd  Heoliuglysenset  @ibpsnmpuier  cpevld  GuflsTdsaln,  FPHTHeaD
Gauiweomd.  BWmBHE (PHesd QBTHHSULL(BeiTen  LellLL SHend @@y  Siseaysiten
FHITRIBENTEL Pl @ FLLSHHTL Llfldgids Osmeien Ceuewi(pd. Fmempmed 1:100  sredis
Senemauuisvieien  LellUL Gemgd 1 GF.16 6B Ubhd  ieTenel  OCBTemiL.  FHITHIGH6TTEHL
Wfdas CsreitGourd. @eveurm Lflds et Diglsd 61HHemed FHITHIGB6T NI EH0IL 196D,
OpBHGORIIgeVID 2 6166  6T6ILIGHMEND HewIbdHIL (Bdh OHmeien GauswiBd. Hemeum gy 15
FHIPRIBEDHID, LSBT 1960 10 FHITRIBEHLD S0 B0, Sl Hmngd QUi HroHs
Couemi(BLd 6T6IIBTEL DFHMTeugdH FSlul Sieeneudb@ LTBm GouewiB 616iIBTEL euMIHSH 1 .15
Sleneyeiten  FaImIBMeNaIL  QufisTer 2 QF.5 UbH  Deened  QBTEWIL  FHITHIG6NTH
HeTITHS60 151D,  LISHITL 196D 100 euewIpHH OETewid Lol eleIJhissnen  6len)
Couswi(pd. 1:100 616013 Sjenmemed LQIILIL GHFH60 2 6iT6m (pFHev Fpl FHITHH 6T  alleNThIgGemer
SBOUTH 1:50 eTaiB3 SleNewaIbHE@ WIBBL LUl SFHer 15&H  euenghalenen 2 6F.16 LHsH
Sleemed  CBTWIL  (PpHeL FHTHIH 15FH GHBldsd  Gouewi(hd. Seueurm  eeubleumm

aleugmibenenuld Fpflul Siemenelds@ WIBBUIUL L UeilILL 360 euengul Geusmi(BLb.



a1  Cumety Uyl GHevgd FHThes  Cauewi(Bld  elhImTed  DiHTeugh  Guiflul
SieTemaudb@ LTBB Geuewi(Bd 61IBIeL Y2 QF.15 USH Deneney OCHTWIL FAW FHITHIHETTS
peneuTdEHe 7 Y2 QF.18 BonbHB@GID, USHATL IR 5 CF.5 DB0HHBGID  eIeNTHH
Cameitem  Gouswi(Bd. RpHet  Siememey  @UIGLFKI  1:200 PG, IHHMEN  (PHB  FBHTHS
Causwihld  isvev I OUflBHTHs CauewiBd  sTUHMIT CQUTBIGHH  DITENeIBEHLD  LTBILIBLD
1:1000 616013 SieemeUemUl (PD(IPeOB CUfiHTha Al DenemeausE wIBB CeusmrBELEIMBTEL
QUMIWLILBLD @5HH FHTHEMNET LUbE emened  (PppenB  GufesTéd@dalst@d, ugliy 9
wosB OuflsTesasliLBaBa. RCH enenaienal BTeded @ LLMHSTHES GHMBHH Ol
SieTemeudb@ LoTBm Ceusmi(BD 6T6IBT6L UMIWIILIGL RHH FHTHGMST RHH Libd DieTenel
BTeJ6L @ UMSTE GmBESLUUGSMBEH. UL 1660 @@ UBISTEHS GmBdoLILIGHES eIme.
Sleenalsnen  IBBIWLler Siglienl.  LellUL SHedmbadl (PpHHU  allel]RIGEemend  H6l6TLDTS
Quilsradw  ovevdl FNieTadw  yalluL sHe0 Gfldbsd  CouemiBlD.  SHewrdbad) (B dHe0
WPemBUWIID BT  euendFwl  Ceuswigul FHITHIGMNET LHH DleNeDaUd HEMIHHIL6VTD. LSl
SIENEME  LIDIDU!  Di6TTemed 6160 FHHHTHWSL  LWeILBHSH  [BID  FHIJRISeTNen LbHS
Slenewauend HewiBLgbs Gouswiho LUl SHHer Semener  1:50000 ereiiLihenen  1:150000
o6l SleNemeud@ LoMTBm  CeusmiBOoemmed  150000-50000-3 SiHTeugl UsHOW Lol & gleor
FgHITRIS6INeN Sleey 1 QF.L5 eT6eiBTed LHHTH suenJWlILBD FHITHISeMNT LUHD Sieme] 3
Qg6 SIBLVEH DMGD  YGWD.  QPeweummid BT yalluL SFHewen  Cuflgrseyi,

FBwSTEaD 1oTBY DIHLOSSHEVTLD.

5D (PHCHMTEW  (LMB

GUBIFHW, B  UGHHemen  @SUILUTS  FTemevdsil, Syuied  UTEMHHB6NT, B
CurepeuBeN® QuflgrasBeur, i HrHHCeur @b(pems UWISTLIGSHBHUILIB S B!
CaTHHBUILL(BHETeN  FTemeL  DeLVHI UMW UGHuler GHmIH6s ‘uje’  ereiim  GHm_igenen
U hHI0BTeTen Couewi(d. LleiTenT Uy ewWUD, le eDWUjD (D 616 G HaHledL Eenetonds s
Couswi(hd. ujle  Camiigemedst  Fowomed LG HGeNTHEL  LIflHH  oECHTHHmT (1D UL6d

Cementbd  Bausmt(BLD.

Qemeussl  UPSTL B CHTRHNMTHS  HHSULUGHOIBH.  Wewp @®; wPpdHCsmemnt
CotBmaHIHemensd Hmalemen. QUOLTIOH CBHTHHBULLBeien LGHulenenr 360 2 LMISTHD
GHBES  CouamiBO6IBTEL W) 6wy 3  Fourtesmsetsall Lflegh  Gsereiten  Geuemr(BLb.
QrewiLTougdl UGHUIembSH Wledd Denewiwingd omen| 66 Camilgener eusnyuIGausuiBLD.
Qbp omen CHTHL euPBETL B CHTBHenTeL  FTHl  LINESIULIQMHEGD. SHeme
SlLILenL WSS Osmei® BB (WHHW  eleufmibeneT 2men| aIPUITS UL LG Uled

@MlHs GeuswiBLD.

CaETHHBILL L FTeN60 DeLVH UMW LG Hulenenr Ouflgreds GeousmiBLD  6T6IBTEL
a1 BumeuBen GFwsLL. GeuemiBID. 3:4 61603 DleNMenaIBHGHI GUNHTHDS GeuemrL(Lp 6T6IMBTED

wu eupurssF Fsod CHTlemer DbHHH USSHHBE bLlgbd Ceusmi(Bd. (pu] emeu 3



umsTeas LfsHa 560 @m umidmer BLigds GauswiB. @QUUEGHUWImbBSH HiE 616
Camigensl  Ujledh@ GEnUITS  alenIhdEl, IPET B CHTHHemeTUD Bl lgdhd GalewiBLD.
RQeiuPlaT B0 Campsefle 2 sHellwimed BB eleuJmisemen  Ujleenul  SiQLILINL UITHEH
Carenih GNHH CouswiB. BFHe0 @55 (WHGsmemid GuTeB GHTHBMBD FBLIBAISTEL Reme
P55 (PpHCsTem (pemm sTelll GUIWIT GUXISBEI.

BuIbFr Sievevgl BmE (Lpens

Uev  mILUWDTE — HHesmend  OeTemiGl  UelluLmisenenl  Quifismabaeab,
fllsrsea|d QFUIWeTD. SDWMBEE @Ione] HHaldemenl uBpslw Spfen, LuIBdujb
Capemaul LGB!

&S HFFTIT SEUFTWILD

B HTFFTT  SHouFTWID S Bl  SHILHTBHENTE0 e . Remer  Syewr(BLd
mwWHH e Ffl  OFluwd Hmstelwred RemeuidslUl B RmBGHWD. @  (LPemed
&iTemowns URBGL  smal  Burew Smed@h. safded OCatemi CuTesd  FmiQuISHTH
AmeE&. HBMHelsy  OCuiisTdédausneiu, FNsTeédasBeGiu  CoupulL  ienea|msin
GBGBUUL MBS, ReauppdnCsiu  Ff  QFuiud Hosrellenwl wLIBHB  DWIDSHSH  BTLD
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UNIT-I
SYMBOLIZATION

Every component of a map is a symbol. Map itself is nothing but a symbol. It is a symbol
of symbols. Symbols are like words. As the words giving same meaning differ from language
to language, so also the symbols differ from map to map. Except foor a few conventionalized
symbols, a cartographer has far greater freedom to develop symbols than a linguist has to
develop words. Words take the meaning given by its users. Symbols take their meaning given
by the cartographers.

When several words are put together in a definite order, we get a sentence. Similarly when
several symbols are put together in a definite order, we get a map. Many sentences make a
paragaraph. These orderly arranged symbols give a meaning which individual symbols fail to
give. Symbolization and the arrangement of the symbols in a map are, therefore, crucial
processes in map design. No book can be popular if the choice of words is bad. So also no

map can be popular if the choice of symbols is bad.

For most purposes we can classify symbols into three types.

1. Point symbols

2. Line symbols

3. Area symbols

Point symbols

Point symbols are those which give the location of an object or the quantitative value
represented by it exactly at the point of its location. Point symbols are of two types:

(1) Qualitative, and

(2) Quantitative.

Qualitative symbols are used to suggest the existence of an object. For example, a dot is
put for a town and a cross for a hospital. Such symbols do not represent any quantitative data.
The quantitative point symbols can be used to indicate : (1) the presence (2) the length (3) the

size or (4) the volume.



Uniform dot symbols can be used to represent the existence of a certain phenomenon in
partially quantitative terms. More about this is discussed in chapter 20. The amount by which
an object or idea is characterized can be represented either by bars or circles or spheres
depending upon the type of data to be represented. Representation by bars indicates the
length or height; by circle or squares, the size and by cubes or spheres, the volume. In this
connection it may be noted that the cubes and spheres are three dimensional and, hence, they

take less space than squares and circles.

Line symbols

Like point symbols the line symbols are also used to indicate both qualitative and
quantitative nature of the data. In the first category fall the latitudes, longitudes, boundaries,
lines of transport and communication, streams, coastlines etc. The thickness of these line
symbols is not dependent on quantitative measurements of the objects represented on the
ground. In fact certain objects like geographic coordinates and coastlines do not exist in
reality. The width of the transport and communication lines as well as of the streams and
boundaries are highly exaggerated. They are not drawn to scale.

We do have, however, line symbols which represent quantitative values. The iso-lines of
various types used to represent the physical or social data, such as contours and isarithms do
represent quantitative values. Similarly the flow lines show the amount of the object

represented moving from one place to another.

Area symbols

Area symbols use the point and line symbols to give a combined effect of a real spread
of the objects represented. Area symbols also are of two types:
(1) Qualitative and
(2) Quantitative.
Qualitative symbols indicate the areal distribution of a given phenomenon without showing
its density. The swamps, forests, deserts, political units or soil types given on a map are
mostly qualitative in nature. When symbols are used to give the relative density of the
occurrcne of a phenomenon whether by administrative units or by isarilhmic lines, they

acquire quantitative values.
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FORMAT OF A MAP

All maps must show a few common components. These are title, legend, direction, scale,
and source and in some cases insets. The title of a map may be placed anywhere within the
neat line. Most appropriate place is the top right of the frame. It can also be placed at the top
left or bottom left or bottom right. The title should include the name of the area represented,
and the nature of the data shown. If the data pertain to a given year this should also be given.
The title should always be given in bold and simple letters. If necessary, it can be enclosed in
a box (Fig. 1).

The legend of a map is usually placed in a corner within the neat line. The position of
the legend is so selected that it does not interfere with other details. Every symbol and
abbreviation used in a map should be explained in the legend. Direction is shown in one of
the comers by an arrow pointing to the north. Scales can be expressed in one or more of the
several ways explained in chapter V. In an original drawn for reproduction the scale should

conform to the requirements of the printed map.



Fig. 138. Components of a map layout
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The scale is given in R.F. it should be the scale of the printed map and not of the original
drawing. The best thing to do is to give a bar scale because the bar is also reduced with the
original drawing. The scale of a map should be placed at a prominent place. It can be placed
just below the title or somewhere at the bottom. Every map must give the source of the data
used, host of the maps we use, do not mention the source, thus they keep the map reader in
suspense about their accuracy.

The source should normally be given outside the frame of the map on the bottom right.
On the bottom left should be given the name of the author, publisher, etc. In many maps it
becomes necessary to give an inset map. An inset map can be used to show the location of an
unfamiliar area within a relatively familiar area. For example, if a district is represented on a

map, an inset map may be given to show the location of the district in the state or the country.



It can also be used to give a portion of the area represented in the map in greater detail.
For example, while showing the population distribution in a state, an inset can be given to
show the details of the population distribution in a metropolitan region. There are many other
details which can be fruitfully shown in an inset map.

The border of a map usually consists of two lines 1/4” to 1/2” apart. In between the two
lines are given the degrees of latitudes and longitudes. The outer line is thicker than (he inner
line. The inner line is also called the neat line. In some maps only the neat line forms the

border. The degrees are written inside the frame.

The margin outside the outer line should not normally be less than 1/2". If marginal
information is also given, as in the case of the topographical maps, margins will have to be
wider. Lettering forms an important component of map design. It is discussed in the following

chapter.

Fig. 139. Over all design and lay out of a map
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UNIT -1V

COMPILING MAPS FROM OTHER MAPS

Maps arc one of the most important sources of cartographic information. There is no
doubt that each map produced by cartographers is always a new product and incorporates
new data, but most thematic maps use data already incorporated in other maps All maps must
have certain basic ingredients like outline, relative location and important natural and cultural

details.

which can be had only from topographic maps For e.\ample, if we want to make a
population map of Mysore State, we have, at first to prepare the outline map of the State For
this purpose we do not conduct original survey for we know how complicated and time
consuming is the work of surveying. We therefore prepare a base map of Mysore from the
maps produced by the Survey of India and other agencies Whether we will use 1 1,000,000 or
quarter inch or one inch sheets in this process will depend upon the amount of details we

would like to incorporate.
While compiling maps from other maps we fate two problems
(1) Reduction or enlargement, and

(2) Generalization
ENLARGEMENT AND REDUCTION OF MAPS

There are four ways of changing the scale of a map
1 Geometrical method

2 Mechanical method

3. Projection method

4. Photographic method

Geometrical method

Geometrical method is based on the principle of similar triangles and squares. The principle
of similar triangles is used in the enlargement or reduction of relatively narrow areas, and the
principle of similar squares in those of larger areas. Both the methods are very cumbersome

and time consuming.



Similar triangles method

Suppose we have a river course between A and B. To reduce it to one-third of its size, join
A and B by a straight line. Select a point P at a distance about twice the length of AB. Join
PA and PB and extend them to A’ and B’ if enlargement is also needed. Locate the bends and
other details of the river course, and join them to F by rays as shown in figure 126. Extend
these rays up to line A’ B’. Now draw a line CD within the triangle PAB parallel to AB but
only one-third of its length. Line CD will also be cut by the rays emanating from P at points
which have same dimensional relationships as those on A B. With the help of these points the

river can be reduced.

ul 18.1b

Similar triangles method
Similar Square-method

The triangle method, discussed above, cannot be of much help if the area to be reduced
has large longitudinal and latitudinal extensions. In this method the area to be reduced or
enlarged is first divided into a convenient number of squares. Then, on a separate sheet of
paper, we draw another net work of squares whose sides are proportionately reduced or
enlarged. For example, if we want to reduce a map to half and the squares drawn on this map

have their sides 1 inch long, the sides will be only 0.5” long in the reduced squares.

After the network of the squares is ready, the details are carefully transferred from the map,
square by square. First prominent details ° like rivers, roads etc, are marked, the minute

details are filled later.
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Enlargement and Reduction of Maps

Mechanical method

Proportional Compass Another, and perhaps more efficient, method of reducing or
enlarging a map is the use of instruments like proportional compass, pantograph or ediograph
Proportional compass consists of two bars clamped together by a sliding screw and having a
pair of needle points at both ends to act as dividers It forms a handy aid m enlarging and
reducing maps The sliding screw can be fixed to any ratio engraved on the bars, so that the
distance between the two points of the divider on one side arc in desired proportion to the
distance between the corresponding points on the other side.

Pantograph Panlograph is made on the same principle as the proportional compass It
consists of four tubular bars two long ones and two short ones lunged together at the joints to
form a parallelogram. The most common pantograph used in India is the so called Stanly s

model.
Projectional methods'

Many small size maps or small areas from large maps can be projected on a paper by an
epidioscope. An epidioscope has a built in mechanism to reduce or enlarge an image. It is
defficull, however, to reduce or enlarge a figure to any difinite scale. Distortions in scale are
also present on the margins of the enlarged figure. Moreover, only a small figure can be used
in the epidioscope There is no doubt, however, that for works where scale is not an important
factor, it is an excellent device. It is inexpensive, quick and easy to operate. For accurate

reduction and enlargement one may use a plan variograph.



Photographic method:

Photographic method of reduction and enlargement is by far the most precise but costly
method. This method also can be manipulaled'to be used in different ways. One way is to use
an ordinary camera to take photographs of a map to be reduced and then to prepare a positive
slide which can be projected through a slide projector or enlarger to obtain the required size
of a map. But in this process one has no control over the scale of the map projected. So the

defects of projection method creep in here also.

Photostat machines can also be sued to get copies at required scales. This is a camera like
device with a prism fixed to its front frame and magazine to its back frame. It is mounted on a
heavy pedestal stand. The original map is placed on an adjustable copy holder which lies in
an horizontal position vertically below the prism. The prism transfers the image on to a
sensitized photostat paper placed in a vertical plane in the magazine. There are several
mechanical devices to vary the distances of the copy holder and the magazine with respect to
the prism to obtain the necessary enlargement or reduction. (See chapter on map
reproduction).

PROCEDURE FOR COMPILATION

In general, the purpose of compilation is to utilize larger scale source materials covering
the same area as the base, for cartographic portrayal on a different scale. The required data
are traced upon a transparent medium. The resultant transparency is called a pull-up or
‘guide-map.’ Laying out the pull-ups:

The first and the foremost thing is the tracing of the required details. Tracing paper or
tracing doth can be used for this purpose. But tracings made on them are subject to shrinkage
or expansion. Hence heavy weight "acetate” is preferable. It is an economical and efficient
medium for tracings. An added advantage of this medium is that it permits considerable
amount of erasing with the help of a sharp etching knife or blade. Plastic ink is better suited

for trading than pencils because:

(1) Itis difficult to keep the pencil sharp,
(2) The images ‘drawn with pencil become blurred when the trading are stacked, and
(3) Uneven application of the penal results in light spots. Care should be taken in using

plastic inks, as they dry rapidly.



General practices for physical details:

Relief data are always drafted in brown. While drafting the contours, one can displace
them when no other adjustment to drainage or communication symbols can be made. In the
process of generalization, contour curves must be maintained in order to retain the character

of the landform being depicted.

Where contour lines arc so close together that they coalesce, intermediate contours can be
dropped. Usually, every fifth contour is taken as an index contour and the brown line drawn
to represent it should be twice the weight or gauge of intermediate contours. Green ink should
be used for drainage. Streams can be drawn with double lines to represent the two banks and
if unity of the banks is not apparent, links should be drawn between the double lines.

The general criteria for giving drainage details is to show enough so as to present the same
pattern on the reduced pull-up as appears on the large scale source. The appropriate ratio of
larger and smaller streams can be maintained by using discrimination in the width of lines

representing them.
General practices for cultural details:
Transportation:

In preparing a guide map, road transportation comes next to drainage pattern. Red is the
accepted colour for this. Only important roads need to be shown. Rail road are drafted in

black. Solid lines are intersected at specified intervals by cross ticks to represent the ties.
Built-up areas:

To patterns are generalized according to their boundary outlines if they cover large areas.
The choice of towns is determined by their strategic location or importance, such as at road
junctions, junctions of roads and rail roads, roads crossing streams or at gateways to other
important areas. Each closely built-up area must have a name on the final map. At times some

features may have to be eliminated or shifted to provide space for lettering.



Boundaries:

Boundaries of different administrative or political units should be indicated with different
line symbols. When a boundary follows a single line or closely spaced double line such as a
river, drain or road, it is necessary to show only every third boundary symbol placed

alternatively on two sides of the line.
Selection of details:

The next important step in the compilation of maps is the selection of details. Original
map from which compilations are made may consist of many details but all those details
cannot be depicted on a small scale map. Some of them have to be shown in full and popular

shape, others only symbolically while still others may bar e to be left not altogether.

This sorting out is necessary because the reduction of scale means the reduction in the
length and breadth of the details to be shown and crowding together of details. The purpose
of a map is to convey information. The crowding of details certainly does not serve this
purpose. Hence, some of the details have to be removed. Cartographers have to use their
judgement in doing so those items which must be there to serve the purpose of the map

should not be removed.

A cartographer should think entirely in terms of how the details he is selecting would look
when they appear on the reproduced map. It is necessary to choose only those details which
depict the essential features of a large area. Names are not lettered on a pull-up but the

cartographer must bear in mind that they will be superimposed on the final copy.

(@) On a large scale map
(b) On a medium scale map
(c) On a small scale map

Since the symbols bear direct relationship to the scale of the source, it is quite essential to
reduce them in relation to the scale of the pull-up. For example, a circle with 0.6 inch
diameter on a scale of 1:200,000 will appear with a diameter of 0.24 inch on 1:50,000 pull. In
the case of solid lines, they must be heavy enough to accommodate reduction. Sufficient
"light" or open space should be kept between symbols so that they do not coalesce on

reduction.



Fig.131. Generalization of the coastline
(a) on a large scale map
(b) on a medium scale map
(c) on a small'scale map
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