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Foreword

The National Curriculum Framework (NCF), 2005, recommends that children’s
life at school must be linked to their life outside the school. This principle marks
a departure from the legacy of bookish learning which continues to shape our
system and causes a gap between the school, home and community. The syllabi
and textbooks developed on the basis of NCF signify an attempt to implement
this basic idea. They also attempt to discourage rote learning and the
maintenance of sharp boundaries between different subject areas. We hope these
measures will take us significantly further in the direction of a child-centred
system of education outlined in the National Policy on Education (1986).

The success of this effort depends on the steps that school principals and
teachers will take to encourage children to reflect on their own learning and to
pursue imaginative activities and questions. We must recognise that, given space,
time and freedom, children generate new knowledge by engaging with the
information passed on to them by adults. Treating the prescribed textbook as
the sole basis of examination is one of the key reasons why other resources and
sites of learning are ignored. Inculcating creativity and initiative is possible if we
perceive and treat children as participants in learning, not as receivers of a fixed
body of knowledge.

These aims imply considerable change in school routines and mode of
functioning. Flexibility in the daily time-table is as necessary as rigour in
implementing the annual calendar so that the required number of teaching
days are actually devoted to teaching. The methods used for teaching and
evaluation will also determine how effective this textbook proves for making
children’s life at school a happy experience, rather than a source of stress or
boredom. Syllabus designers have tried to address the problem of curricular
burden by restructuring and reorienting knowledge at different stages with
greater consideration for child psychology and the time available for teaching.
The textbook attempts to enhance this endeavour by giving higher priority and
space to opportunities for contemplation and wondering, discussion in small
groups, and activities requiring hands-on experience.

The National Council of Educational Research and Training (NCERT)
appreciates the hard work done by the textbook development committee
responsible for this book. We wish to thank the Chairperson of the advisory
committee for textbooks in Social Sciences, at the higher secondary level, Professor
Hari Vasudevan and the Chief Advisor for this book, Professor M.H. Qureshi for
guiding the work of this committee. Several teachers contributed to the
development of this textbook; we are grateful to their principals for making this
possible. We are indebted to the institutions and organisations which have
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generously permitted us to draw upon their resources, material and personnel.
We are especially grateful to the members of the National Monitoring Committee,
appointed by the Department of Secondary and Higher Education, Ministry of
Human Resource Development under the Chairpersonship of Professor Mrinal Miri
and Professor G.P. Deshpande, for their valuable time and contribution. As an
organisation committed to systemic reform and continuous improvement in the
quality of its products, NCERT welcomes comments and suggestions which will
enable us to undertake further revision and refinement.

Director
New Delhi National Council of Educational
20 November 2006 Research and Training

iv
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Rationalisation of Content In The Texthooks

In view of the COVID-19 pandemic, it is imperative to reduce content load on
students. The National Education Policy 2020, also emphasises reducing the
content load and providing opportunities for experiential learning with creative
mindset. In this background, the NCERT has undertaken the exercise to
rationalise the textbooks across all classes. Learning Outcomes already developed
by the NCERT across classes have been taken into consideration in this exercise.

Contents of the textbooks have been rationalised in view of the following:

* Overlapping with similar content included in other subject areas in the same
class

* Similar content included in the lower or higher class in the same subject

e Difficulty level

* Content, which is easily accessible to students without much interventions
from teachers and can be learned by children through self-learning or peer-
learning

e Content, which is irrelevant in the present context

This present edition, is a reformatted version after carrying out the
changes given above.
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The following are applicable to all the maps of India used in this textbook

1. © Government of India, Copyright 2006

2. The responsibility for the correctness of internal details rests with the
publisher.

3. The territorial waters of India extend into the sea to a distance of twelve
nautical miles measured from the appropriate base line.

4. The administrative headquarters of Chandigarh, Haryana and Punjab are
at Chandigarh.

5. The interstate boundaries amongst Arunachal Pradesh, Assam and
Meghalaya shown on this map are as interpreted from the “North-Eastern
Areas (Reorganisation) Act.1971,” but have yet to be verified.

6. The external boundaries and coastlines of India agree with the Record/Master
Copy certified by Survey of India.

7. The state boundaries between Uttaranchal and Uttar Pradesh, Bihar and
Jharkhand, Chhattisgarh and Madhya Pradesh have not been verified by
the Governments concerned.

8. The spellings of names in this map, have been taken from various sources.
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THE CONSTITUTION OF
INDIA

PREAMBLE

WE, THE PEOPLE OF INDIA, having
solemnly resolved to constitute India into a
'[SOVEREIGN SOCIALIST SECULAR
< DEMOCRATIC REPUBLIC] and to secure

"‘“ to all its citizens :
:' JUSTICE, social, economic and
E political;
LIBERTY of thought, expression, belief,
faith and worship;
P EQUALITY of status and of opportunity;
S and to promote among them all
.\ | FRATERNITY assuring the dignity of
< the individual and the ?*[unity and
integrity of the Nation];

IN OUR CONSTITUENT ASSEMBLY
this twenty-sixth day of November, 1949 do
HEREBY ADOPT, ENACT AND GIVE TO
OURSELVES THIS CONSTITUTION.

1. Subs. by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,
for "Sovereign Democratic Republic" (w.e.f. 3.1.1977)

2. Subs. by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,
for "Unity of the Nation" (w.e.f. 3.1.1977)
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You must have seen and used various forms of data. For. example, at the end of
almost every news bulletin on Television, the temperatures recorded on that day
in major cities are displayed. Similarly, the books on'the Geography of India
show data relating to the growth and distribution of population, and the
production, distribution and trade of various crops, minerals and-industrial
products in tabular form. Have you ever thought what they mean? From where
these data are obtained? How are they tabulated and processed to extract
meaningful information from them ? In this chapter, we will deliberate on these
aspects of the data and try to answer these many questions.

What is Data?

The data are defined as numbers that represent measurements from the real
world. Datum is a single measurement. We often read the news like 20 centimetres
of continuous rain in Barmer or 35 centimetres of rain at a stretch in Banswara
in 24 hours or information such as New Delhi — Mumbai distance via Kota —
Vadodara is 1385 kilometres and wvia Itarsi - Manmad is 1542 kilometres by
train. This numerical information is called data. It may be easily realised that
there are large volume of data available around the world today. However, at
times, it becomes difficult to derive logical conclusions from these data if they are
in raw form. Hence, it is important to ensure that the measured information is
algorithmically derived and/or logically deduced and/or statistically calculated
from multiple data. Information is defined as either a meaningful answer to a
query or a meaningful stimulus that can cascade into further queries.

Need of Data

Maps are important tools in studying geography. Besides, the distribution and
growth of phenomena are also explained through the data in tabular form. We
know that an interelationship exists between many phenomena over the surface
of the earth. These interactions are influenced by many variables which can be
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explained best in quantitative terms. Statistical analysis of those variables has
become a necessity today. For example, to study cropping pattern of an area, it
is necessary to have statistical information about the cropped area, crop yield
and production, irrigated area, amount of rainfall and inputs like use of fertiliser,
insecticides, pesticides, etc. Similarly, data related to the total population, density,
number of migrants, occupation of people, their salaries, industries, means of
transportation and communication is needed to study the growth of a city. Thus,
data plays an important role in geographical analysis.

Presentation of the Data

You might have heard the story of a person who was travelling with his wife and
a five-year old child. On his way, he had to cross a river. Firstly, he fathomed the
depth of the river at four points as 0.6, 0.8, 0.9 and 1.5 metres. He calculated the
average depth as 0.95 metres. His child’s height was 1 metre. So, he led them to
cross the river and his child drowned in the river. On the other bank, he sat
pondering: “Lekha Jokha Thahe, to Bachha Dooba Kahe?” (Why did the child
drown when average depth was within the reach of each one?). This is called
statistical fallacy, which may deviate you from the real situation. So, it is important
to collect the data to know the facts and figures, but equally important is the
presentation of data. Today, the use of statistical methods in the analysis,
presentation and in drawing conclusions plays a significant role in almost all
disciplines, including geography, which use the data. It may, therefore, be inferred
that the concentration of a phenomenon, e.g., population, forest or network of
transportation or communication not only vary over space and time but may
also be conveniently explained using the data. In other words, you may say that
there is a shift from qualitative description to quantitative analysis in explaining
the relationship among variables. Hence, analytical tools and techniques have
become more important these days to make the study more logical and derive
precise conclusion. Precise quantitative techniques are used right from the
beginning of collecting and compiling data to its tabulation, organisation, ordering
and analysis till the derivation of conclusions.

Sources of Data

The data are collected through the following ways. These are : 1. Primary Sources,
and 2. Secondary Sources.

The data which are collected for the first time by an individual or the group
of individuals, institution/organisations are called Primary sources of the
data. On the other hand, data collected from any published or unpublished
sources are called Secondary sources. Fig. 1.1 shows the different methods
of data collection.

Sources of Primary Data

1. Personal Observations

It refers to the collection of information by an individual or group of individuals
through direct observations in the field. Through a field survey, information about
the relief features, drainage patterns, types of soil and natural vegetation, as well
as, population structure, sex ratio, literacy, means of transport and
communication, urban and rural settlements, etc., is collected. However, in
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METHODS OF DATA COLLECTION 4
Primary Data Secondary Data '!7

Personal . Questionnaire/ Other
‘ Observation ’ ‘ LaliZ s (37 ’ ‘ Schedule ’ ‘ Methods ’
‘ Published Resources ’ ‘Unpublished Resourcesl
v
v v v v v
Quasi- . Private N
Government ‘ government International Publications ewspaper
v v v v
Government Quasi- Private Other
government Documents Documents

Fig. 1.1 : Methods of Data Collection

carrying out personal observations, the person(s) involved must have theoretical
knowledge of the subject and scientific attitude for unbiased evaluation.

2. Interview

In this method, the researcher gets direct information from the respondent
through dialogues and conversations. However, the interviewer must take the
following precautions while conducting an interview with people of the area:

() A precise list of items about which information is to be gathered from e § /‘,:
. . A\
the persons interviewed be prepared. X" k: S
(i) The person(s) involved in conducting the interview should be clear about ‘ "’ 1‘ §’ b
the objective of the survey. Ny N >.\
(iii) The respondents should be taken into confidence before asking any sensitive ) 8 / ,
question and he/she be assured that the secrecy will be maintained. > ' ,'
. |
)

\
b

1011914

s
R

\"K \

(iv) A congenial atmosphere should be created so that the respondent may
explain the facts without any hesitation. .

(v) The language of the questions should be simple and polite so that ‘)V
the respondents feel motivated and readily agree to give A e':;‘,
v
s

information asked for.

(v Avoid asking any such question that may hurt the self-respect oft‘h.e.»
religious feelings of the respondent.

(vii) At the end of the interview, ask the respondent what addlt&r@'ﬂ

-

information he/she may provide, other than what has already been y
provided by him/her.

-

P

7

-t
s

N

(viii) Pay your thanks and gratefulness for sparing his/her valuable time ‘_4') i
for you. e i

s

\

\

-

'I".
L
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3. Questionnaire/Schedule

In this method, simple questions and their possible answers are written on a
plain paper and the respondents have to tick-mark the possible answers from
the given choices. At times, a set of structured questions are written and sufficient
space is provided in the questionnaire where the respondent write their opinion.
The objectives of the survey should be clearly mentioned in the questionnaire.
This method is useful in carrying out the survey of a larger area. Even
questionnaire can be mailed to far-flung places. The limitation of the method is
that only the literate and educated people can be approached to provide the
required information. Similar to the questionnaire that contains the questions
pertaining to the matter of investigation is the schedule. The only difference
between the questionnaire and the schedule is that the respondent himself/
herself fills up the questionnaires, whereas, a properly trained enumerator himself
fills up schedules by asking question addressed to the respondents. The main
advantage of schedule over the questionnaire is that the information from both
literate and illiterate respondents can be collected.

4. Other Methods
The data about the properties of soil and water are collected directly in the field
by measuring their characteristics using
soil kit and water quality kit. Similarly,
field scientists collect data about the
health of the crops and vegetation using
transducers (Fig. 1.2).

Secondary Source of Data

Secondary sources of data consist of
published and unpublished records
which include government publications,
documents and reports.

Fig. 1.2 : Field Scientist taking
Published Sources Measures of Crop Health

1. Government Publications

The publications of the various
ministries and the departments of the
Government of India, state governments
and the District Bulletins are one of the
most important sources of secondary
information. These include the Census
of India published by the Office of the
Registrar General of India, reports of the
National Sample Survey, Weather
Reports of Indian Meteorological AT, Sra
Department and Statistical Abstracts INDIA
published by state governments, and G
the periodical reports published by
different Commissions. Some of the
government publications are shown in Fig. 1.3 : Some of the Government
Fig. 1.3. Publications
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2. Semi/Quasi-government Publications

The publications and reports of Urban Development Authorities and Municipal /
Corporations of various cities and towns, Zila Parishads (District Councils), etc. '
fall under this category. ‘!7 |

|

3. International Publications

The international publications
comprise yearbooks, reports and
monographs published by different
agencies of the United Nations, such
as United Nations Educational,
Scientific and Cultural Organisation
(UNESCO), United Nations
Development Programme (UNDP),
World Health Organisation (WHO),
Food and Agricultural Organisation
(FAO), etc. Some of the important
publications of the United Nations
that are periodically published are
Demographic Year Book, Statistical
Year Book and the Human
Development Report (Fig. 1.4). ‘ 2 N . -

Fig. 1.4 : Some of the United Nations

4. Private Publications Publications \ g“"\ \,
The yearbooks, surveys, research reports and monographs published by < Tp\
newspapers and private organisations fall under this category. L& f-L‘ / _?’ >

5 -~ . ‘
5. Newspapers and Magazines ™ :{ ¥

Y " L % ‘

The daily newspapers and the weekly, fortnightly and monthly magazines serve { _.." .\5 =
as easily accessible sources of secondary data. ~F

Q

6. Electronic Media

NS

1. Government Documents

' e
The electronic media, specially the internet, has emerged as a major source of % ’ “ 8 >\
secondary data in recent times. W 8 . ..,’
&
Unpublished Sources ’J} /i:
)
! )

The unpublished reports, monographs and documents are yet another source
of secondary data. These documents are prepared and maintaine
unpublished record at different levels of governance. For example, the vi
level revenue records maintained by the patwari of respective villages serve

{

U
X\
X

uouv[tdwgo(y

s
R

.
Ju‘
T "K \

important source of village-level information. ¢ 3 t- 4
2. Quasi-government Records i"k,.l‘ig_ PA- 'h N
The periodical reports and the development plans prepared and maintained by ) '\_\ ’ J
different Municipal Corporations, District Councils and Civil Services departments E ’f \ ¢ ( )
are included in Quasi-government records. J— - = )5 P /
= £\ ¢
e 2 X

\
1 Sz 7
N 2% R
\
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3. Private Documents

These include unpublished reports and records of companies, trade unions,
different political and apolitical organisations and residents’ welfare associations.

Tabulation and Classification of Data

The data collected from primary or secondary sources initially appear as a big
jumble of information with the least of comprehension. This is known as raw
data. To draw meaningful inferences and to make them usable the raw data
requires tabulation and classification.

One of the simplest devices to summarise and present the data is the
Statistical Table. It is a systematic arrangement of data in columns and rows.
The purpose of table is to simplify the presentation and to facilitate comparisons.
This table enables the reader to locate the desired information quickly. Thus, the
tables make it possible for the analyst to present a huge mass of data in an
orderly manner within a minimum of space.

Data Compilation and Presentation

Data are collected, tabulated and presented in a tabular form either in absolute
terms, percentages or indices.

Absolute Data

When data are presented in their original form as integers, they are called absolute
data or raw data. For example, the total population of a country or a state, the
total production of a crop or a manufacturing industry, etc. Table 1.1 shows the
absolute data of population of India and some of the selected states.

Table 1.1 : Population of India and Selected States/Union Territories, 2011

State/ India/State/
UT Code Union Territory

Total Population

Persons Males Females

1 2 3 4 5

INDIA! 1,21,05,69,573 | 62,31,21,843 |58,74,47,730
1. Jammu and Kashmir? 1,25,41,302 66,40,662 59,00,640
2. Himachal Pradesh 68,64,602 34,81,873 33,82,729
&, Punjab 2,77,43,338 1,46,39,465 1,31,03,873
4. Chandigarh?® 10,55,450 5,80,663 4,74,787
5. Uttarakhand 1,00,86,292 51,37,773 49,48,519
6. Haryana 2,563,51,462 1,34,94,734 1,18,56,728
7. National Capital 1,67,87,941 89,87,326 78,00,615

Territory of Delhi
8. Rajasthan 6,85,48,437 3,55,50,997 3,29,97,440
9. Uttar Pradesh 19,98,12,341 10,44,80,510 9,63,31,831
10. Bihar 10,40,99,452 5,42,78,157 4,98,21,295

! inclusive of all territorial boundary of India

2 excluding PoK
3 Union Territory

Source : Census, 2011
Percentage/Ratio

Some time data are tabulated in a ratio or percentage form that are computed
from a common parameter, such as literacy rate or growth rate of population,
percentage of agricultural products or industrial products, etc. Table 1.2 presents
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Ty >:..r‘ e I;,77
literacy rates of India over the decades = Table 1.2 : Literacy Rate : 1951 — 2011 ? iy
in a percentage form. Literacy rate is /"5' [\
calculated as : ‘
1951 | 18.33 27.16 | 8.86 ' b
Total Literates 1961 | 28.3 40.4 | 15.35 l—r \
—— X100
Total Population 1971 | 34.45 45.96 | 21.97 |
1981 | 43.57 56.38 | 29.76 §| -
Index Number 1991 | 52.21 64.13 | 39.29
An index number is a statistical 2001 | 64.84 75.85 | 54.16 L./ "-\
measure designed to show changes in 2011 | 73.0 80.9 64.6 V&Y T
variable or a group of related variables  Source: Census, 2011 ﬂé,.‘f‘ J'/
with respect to time, geographic ' bl
location or other characteristics. It is to be noted that index numbers not only ; s i Y
measure changes over a period of time but also compare economic conditions of S A L" -
different locations, industries, cities or countries. Index number is widely used ‘ V1 ;
in economics and business to see changes in price and quantity. There are various t s -
methods for the calculation of index number. However, the simple aggregate |
method is most commonly used. It is obtained using the following formula: g l’ :

Y 4 L\ ﬁ

Zqo X100

Z g, = Total of the current year production
Z g, = Total of the base year production

Generally, base year values are taken as 100 and index number is calculated

g
thereupon. For example, Table 1.3 shows the production of iron ore in India and 7 < J‘ o
the changes in index number from 1970-71 to 2000-01 taking 1970-71 as the Pm—g 3"‘& |
base year . . . 1 ata) Fa
year. Table 1.3 : Production of Iron Ore in India -.39' e
(( o culatior ? A\€
0 ,/ 0 E‘ * g ""
— 2 () b . 7
32.5 I >
1970-71 32.5 32.5 X 100 100 ¢ N A ,'
422 ,.} 2 // )
1980-81 42.2 355 X 100 130 4
5 \/@
53.7 7 7 3 0l
1990-91 53.7 355 X 100 165 ,;),' N |
5 N
2000-01 67.4 67.2 x 100 207 <> SN
i : 325 f . v p ol /
Source — India: Economic Year Boolk, 2005 ’,‘ } ; " ! /
Processing of Data ?""" \7! L—"‘“‘\
The processing of raw data requires their tabulation and classification in selsptq:‘l’_,'ﬂ 4 . /
classes. For example, the data given in Table 1.4 can be used to understand how =, ,\ ; h :
they are processed. o N Rty
We can see that the given data are ungrouped. Hence, the first step is to 1-- % ‘e /

group data in order to reduce its volume and make it easy to understand.
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Table 1.4 : Score of 60 Students in Geography Paper

47 02 39 64 22 46 28 02 09 10
89 96 74 06 26 15 92 84 84 90
32 22 53 62 73 57 37 44 67 50
18 51 36 58 28 65 63 59 75 70
56 58 43 74 64 12 35 42 68 80
64 37 17 31 41 71 56 83 59 90

Grouping of Data

The grouping of the raw data requires determining of the number of classes in
which the raw data are to be grouped and what will be the class intervals. The
selection of the class interval and the number of classes, however, depends upon
the range of raw data. The raw data given in Table 1.4 ranges from 02 to 96. We
can, therefore, conveniently choose to group the data into ten classes with an
interval of ten units in each group, e.g. 0-10, 10-20, 20-30, etc. (Table 1.5).

Table 1.5 : Making Tally Marks to Obtain Frequency

0-10 02,02,09,06 /777 4
10-20 10,15,18,12,17 Voas'4 5
20-30 22,28,26,22,28 THAL 5
30-40 39,32,37,36,35,37,31 7754/ /7 7
40-50 47,46,44,43,42,41 7744/ 6

50-60 53,57,50,51,58, 10
b Fhhp

59,56,58,56,59

60-70 64,62,67.,65, L /)] 8
63,64,68,64
70-80 74,73,75,70,74,71 7774 / 6
80-90 89,84,84,80,83 7744 5
90-100 96,92,90,90 /177 4
> f =N=60

Process of Classification

Once the number of groups and the class interval of each group are determined,
the raw data are classified as shown in Table 1.5. It is done by a method popularly
known as Four and Cross Method or tally marks.

First of all, one tally mark is assigned to each individual in the group in which
itis falling. For example, the first numerical in the raw data is 47. Since, it falls in
the group of 40-50, one tally mark is recorded in the column 3 of Table 1.5.

Frequency Distribution

In Table 1.5 we have classified the raw data of a quantitative variable and have
grouped them class-wise. The number of individuals (places in the fourth column
of Table 1.5) is known as frequency and the column represents the frequency
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different values of a variable are
distributed in different classes.

distribution. It illustrates how the Table 1.6 : Frequency Distribution /.?
7

Frequencies are classified as Simple and | 00-10 4 4 '—! ’
Cumulative frequencies. 10-20 5 9 ;
, , 20-30 5 14 !
Simple Frequencies
I by F and ¢ the |30-40 7 21 g
is expressed by f’ and represent the 2050 5 57

number of individuals falling in each =
group (Table 1.6). The sum of all the 50-60 10 37 \

frequencies, assigned to all classes, 60-70 8 45 Tk
represents the total number of individual | 70-80 6 51 " ’4
observations in the given series. In | 80-90 5 56 lr,_,--
statistics, it is expressed by the symbol N | ¢4 199 4 60 ¢ é{.}" ‘L‘ : ~
that is equal to Z J . It is expressed as 1), }-—-—_
Y f =N=60 (Table 1.5 and 1.6). XS =N=60 (! .
\ ol ~

Cumulative Frequencies j/ 5 P
It is expressed by ‘Cf’ and can be obtained by adding successive simple f"? l' :
frequencies in each group with the previous sum, as shown in the column 3 of / ’i.; ' \\ p
Table 1.6. For example, the first simple frequency in Table 1.6is 4. Next frequency '/ S ! p ~ 4
of 5 is added to 4 which gives a total of 9 as the next cumulative frequency. A ‘\ i
Likewise, add every next number until the last cumulative frequency of 60 is rf\— -~ A
obtained. Note that it is equal to N or Z f. \\3 ™ L ~

Advantage of cumulative frequency is that one can easily make out that there / -..f ~
are 27 individuals scoring less than 50 or that 45 out of 60 individuals lie below I g
the score of 70. 9 4L ’"‘ :

g4 ~

Each simple frequency is associated with its group or class. The exclusive or G o | 2
inclusive methods are used for forming the groups or classes.

Exclusive Method

As shown in Table 1.6, two numbers are shown in its first column . Notice that
the upper limit of one group is the same as the lower limit of the next group. For
example, the upper limit of the one group (20 - 30) is 30, which is the lower limit
of the next group (30 — 40), making 30 to appear in both groups. But any
observation having the value of 30 is included in the group where it is at its lower

U 274108 S1[—D]
M
N

oK

limit and it is excluded from the group where it is the upper limit as (in 20-30 3 Vy@

groups). That is why the method is known as exclusive method, i.e. a group is sl § |

excluded of its upper limits. You may now make out where all the marginal < S

values of Table 1.4 will go. — ‘).’ g )T-\_/“

The groups in Table 1.6, are interpreted in the following manner — F 3 e r~ ' | /

0 and under 10 10 and under 20 ( ’5 ' /< ¢
20 and under 30 30 and under 40 ¢ \71 t" \
40 and under 50 50 and under 60
60 and under 70 70 and under 80 i’l{‘d" ﬂ_' Pélh b /

80 and under 90 90 and under100 { '\_ l !
> N g
Hence, in this type of grouping the class extends over ten units. For example, 5 Ll \ ; ( )

20, 21, 22, 23, 24, 25, 26, 27, 28 and 29 are included in the third group. "::""' -y UU"
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Inclusive Method

Table 1.7 : Frequency Distribution

In this method, a value equal to the

upper limit of a group is included in

the same group. Therefore, it is known 0-9 4 4
as inclusive method. Classes are 10 -19 5 9
mentioned in a different form in this 20 - 29 5 14
method, as shown in the first column 30 -39 7 21
of Table 1.7. Normally, the upper limit 40 - 49 6 27
of a group differs by 1 with the lower 50 — 59 10 37
limits of the next group. It is important 60 — 69 8 45
to note that each group spreads over 70 — 79 6 51
ten unlitst }iln this mfeg(l)ogga'lsol. gor 80 — 89 5 56
example, the group of 50-59 includes 3

the ten valuesi.e. 50, 51, 52, 53, 54, 90 -99 * 60
55, 56, 57, 58 and 59 (Table 1.7). In Y f=N=60

this method, both the upper and

lower limit are included to find the frequency distribution.

Frequency Polygon

A graph of frequency

distribution is known 12

as the frequency (o 3 Bar
polygon. It helps in /" —¢— Ogive
comparing two or more % 8 N

than two frequency e =

distributions (Fig.1.5). % g I~ &

The two frequencies are 2 - »
shown using a bar R 4 .
diagram and a line

graph respectively. 2

Ogive g ) S N S S L LSS
When the frequencies © P F PP F P F
are added they are Marks Obtained

called cumulative

frequencies and are
listed in a table called

Fig. 1.5 : Frequency Distribution Polygon

cumulative frequency table. The curve obtained by plotting cumulative
frequencies is called an Ogive (pronounced as ojive). It is constructed either by
the less than method or the more than method.

In the less than method, we start with the upper limit of the classes and go
on adding the frequencies. When these frequencies are plotted, we get a rising
curve as shown in Table 1.8 and Fig. 1.6.

In the more than method, we start with the lower limits of the classes
and from the cumulative frequency, we substract frequency of each class.
When these frequencies are plotted, we get a declining curve as shown in
Table 1.9 and Fig 1.7.

Both the Figs. 1.5 and 1.6 may be combined to get a comparative picture of
less than and more than Ogive as shown in Table 1.10 and Fig. 1.7.
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Table 1.8 : Frequency Distribution
less than Method 70
60 R
Less than Method cf Eeo o T
Less than 10 4 g; 40 /°/
Less than 20 9 - /
£30
Less than 30 14 E /l
E 20
Less than 40 21 ] //
Less than 50 27 L T
Less than 60 37 05 : é § = = § = § .E
Less than 70 45 gg g 23 J¢ gg Sg So =g =g cs
Less than 80 51 4 & & 8§ 8§ % § § S8 %
Less than 90 56 Marks obtained
Less than 100 60 Fig. 1.6 : Less than Ogive

Table 1.9 : Frequency

Distribution more than Method 70
60 —=

More than Method cr £ so \
More than 0O 60 E‘ i \“\
More than 10 56 s \
More than 20 51 = \
More than 30 44 5 20 \o\
More than 40 38 10 S
More than 50 28 0¥ - T r— =

g W& E_ E F E E_ E_ 2
More than 60 20 & §9 g 22 g% 28 3% T8
More than 70 14 € £ £ £ £ =2 g £ g =
More than 80 9 Marks obtained
More than 90 4 .

Fig. 1.7 : More than Ogive

Table 1.10 : Less than and
more than Ogive 70

Marks Less More 23 _E\u\m /
obtained than than ] \n\ /a/
=

0-10 4 60 ¢
10 - 20 9 56 g 30

g / h\
20 - 30 14 51 £ 20
30-40 | 21 | 44 = o~ e ‘
30-40 | 27 | 38 | e |

Q Q
50 - 60 37 28 & %099 ‘be"%o.b? »9’@ (’?&P@f\ 4099 %Q,@°®0>,0° _
60-70 | 45 20 \
Marks obtained

70 - 80 51 14
80-90 | 56 9 | =More than i Leas than|
90 - 100 60 4 Fig. 1.8 : Less than and more than Ogivev—-
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Excercises

1. Choose the right answer from the four alternatives given below:
(i) A number or character which represents measurement is called

(a) Digit (b) Data (c) Number (d) Character
(ii) A single datum is a single measurement from the

(a) Table (b) Frequency (c) Real world (d) Information
(iii) In a tally mark grouping by four and crossing fifth is called

(a) Four and Cross Method (b) Tally Marking Method

(c) Frequency plotting Method (d) Inclusive Method

(iv) An Ogive is a method in which
(a) Simple frequency is measured
(b) Cumulative frequency is measured
(c) Simple frequency is plotted
(d) Cumulative frequency is plotted

(v) If both ends of a group are taken in frequency grouping, it is called
(a) Exclusive Method (b) Inclusive Method
(c) Marking Method (d) Statistical Method

2. Answer the following questions in about 30 words:

(i) Differentiate between data and information.

(i) What do you mean by data processing?

(iii) What is the advantage of foot note in a table?

(iv) What do you mean by primary sources of data?

(v) Enumerate five sources of secondary data.

3. Answer the following questions in about 125 words:

(i) Discuss the national and international agencies where from secondary data
may be collected.

(i) What is the importance of an index number? Taking an example examine
the process of calculating an index number and show the changes.

Activity
1.In a class of 35 students of Geography, following marks were obtained out of
10 marks in unit test- 1,0, 2, 3,4, 5,6, 7,2, 3,4,0,2,5,8,4,5,3,6,3,2,7, 6,

5,4,3,7,8,9,7,9, 4, 5, 4, 3. Represent the data in the form of a group frequency
distribution.

2. Collect the last test result of Geography of your class and represent the marks
in the form of a group frequency distribution.
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You have learnt in previous chapter that organising and presenting data makes
them comprehensible. It facilitates data processing. A'number of statistical
techniques are used to analyse the data e.g.

1. Measures of Central Tendency

2. Measures of Dispersion

3. Measures of Relationship
While measures of central tendency provide the value that is'an ideal
representative of a set of observations, the measures of dispersion take into
account the internal variations of the data, often around-a.measure of central
tendency. The measures of relationship, on the other hand, provide the degree of
association between any two or more related phenomena, like rainfall and
incidence of flood or fertiliser consumption and yield of crops. In this chapter,
you will learn the measures of central tendency.

Measures of Central Tendency

The measurable characteristics such as rainfall, elevation, density of population,
levels of educational attainment or age groups vary. If we want to understand
them, how would we do ? We may, perhaps, require a single value or number
that best represents all the observations. This single value usually lies near the
centre of a distribution rather thanat either extreme. The statistical techniques
used to find out the centre of distributions are referred as measures of central
tendency. The number denoting the central tendency is the representative figure
for the entire data set’ because it is the point about which items have a tendency
to cluster.

Measures of central tendency are also known as statistical averages. There
are a number of the measures of central tendency, such as the mean, median
and the mode.

Mean

The mean is the value which is derived by summing all the values and dividing it
by the number of observations.
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Median

The median is the value of the rank, which divides the arranged series into two
equal numbers. It is independent of the actual value. Arranging the data in
ascending or descending order and then finding the value of the middle ranking
number is the most significant in calculating the median. In case of the even
numbers the average of the two middle ranking values will be the median.

Mode

Mode is the maximum occurrence or frequency at a particular point or value.
You may notice that each one of these measures is a different method of determining
a single representative number suited to different types of the data sets.

Mean

Mean is the simple arithmetic average of the different values of a variable. For
ungrouped and grouped data, the methods for calculating mean are necessarily
different. Mean can be calculated by direct or indirect methods, for both grouped
and ungrouped data.

Computing Mean from Ungrouped Data

Direct Method

While calculating mean from ungrouped data using the direct method, the values
for each observation are added and the total number of occurrences are divided
by the sum of all observations. The mean is calculated using the following formula:

;—42&
N

Where,
X =Mean Table 2.1 : Calculation of Mean Rainfall
Z = Sum of a series of D 0 al Ra 7
measures aliva tiateaq : o
X = A raw score in a x Direct Method | d= x-800*
series of measures Indore 979 179
Dewas 1083 283
Z x =The sum of all the Dhar 833 33
measures Ratlam 896 96
N Ujjain 891 91
pi Number of Mandsaur 825 25
measures Shajapur 977 177
Example 2.1 : Calculate Z X and Z d 6484 884
the mean ra%nfall for Z X Z d
Malwa Plateau in Madhya = gnd =— 926.29 126.29
Pradesh from the rainfall N N

of the districts of the * Where 800 is assumed mean.
region given in Table 2.1: d is deviation from the assumed mean.
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The mean for the data given in Table 2.1 is computed as under: m [\"..
< Y x 4
N ' |
q .
_ 6,484 J l
7 ¥ 11
= 926.29 |8
It could be noted from the computation of the mean that the raw rainfall data L ‘/ —
have been added directly and the sum is divided by the number of observations \
i. e., districts. Therefore, it is known as direct method. / I g
<
Indirect Method .:'--_
For a large number of observations, the indirect method is normally used to S é‘y L™
compute the mean. It helps in reducing the values of the observations to smaller ), }"“‘"‘
numbers by subtracting a constant value from them. For example, as shown in ‘ £ f’:
Table 2.1, the rainfall values lie between 800 and 1100 mm. We can reduce \ - iaill -
these values by selecting ‘assumed mean’ and subtracting the chosen number l/ :
from each value. In the present case, we have taken 800 as assumed mean. Such g l' \
an operation is known as coding. The mean is then worked out from these reduced / ’;.a s ﬁ
numbers (Column 3 of Table 2.1). ‘/ \" \ W
The following formula is used in computing the mean using indirect ) A=
method: r‘\’ \ A

. Ya "S5 ﬁ
X= A+ =—
"N X f\f/':"‘

Where,

e
~
A = Subtracted constant 15 :' if 5
N ‘ ‘.
Z d = Sum of the coded scores ¢ ! { ~
:g.ﬂlf\a
N = Number of individual observations in a series e S

Mean for the data as shown in Table 2.1 can be computed using the indirect
method in the following manner :

X = 800 + S;ﬂ

K

ULS$3904,

-

_ 800+ 884
7

&R“’
X

-

-
Ry '\Q\\C’

~

2N
X

X = 926.29 mm
Note that the mean value comes the same when computed either of theﬁ'@__. ‘)
A
f W
[
@F

S

methods.

.’u-

7

-t S5
P

Computing Mean from Grouped Data

The mean is also computed for the grouped data using either direct or ina(i’l;ect ﬂ
E ¥
-‘l

method. Pé-

§
Direct Method { - '\-\ ‘, N
~--% \ 1@

When scores are grouped into a frequency distribution, the individual values ! = /
lose their identity. These values are represented by the midpoints of the class* “'ﬂ‘ k.- ,> f*’f
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intervals in which they are located. While computing the mean from grouped
data using direct method, the midpoint of each class interval is multiplied with
its corresponding frequency ( f); all values of fx (the X are the midpoints) are
added to obtain Z Jx that is finally divided by the number of observationsi. e.,
N. Hence, mean is calculated using the following formula :

x - LK
N

Where :

X Mean
f = Frequencies

x = Midpoints of class intervals
N

=  Number of observations (it may also be defined as Z )

Example 2.2 : Compute the average wage rate of factory workers using data
given in Table 2.2:

Table 2.2 : Wage Rate of Factory Workers

age Rate dda pe 0 0

Classes N\
50 - 70 10

70 - 90 20

90 -110 25
110 - 130 35
130 - 150 9

Table 2.3 : Computation of Mean

Classes Frequency Mid- Jx d=x-100 Jjd U=
1)) points (x-100)/

(x) 20
50-70 10 60 600 -40 -400 -2 -20
70-90 20 80 1,600 -20 -400 -1 -20
90-110 25 100 2,500 o 0 0 0
110-130 35 120 4,200 20 700 1 35
130-150 9 140 1,260 40 360 2 18
L X
and Y £=99 Y fe= Y fa= Y fu=
Z Jx 10,160 260 13

Where N = ) f =99

Table 2.3 provides the procedure for calculating the mean for grouped data.
In the given frequency distribution, ninety-nine workers have been grouped into
five classes of wage rates. The midpoints of these groups are listed in the third
column. To find the mean, each midpoint (X) has been multiplied by the frequency
(f) and their sum (Y fx) divided by N.
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The mean may be computed as under using the given formula :

%o LK
N

10,160
99

102.6

Indirect Method

The following formula can be used for the indirect method for grouped data. The
principles of this formula are similar to that of the indirect method given for
ungrouped data. It is expressed as under

as LI
N

X =

Where,
A = Midpoint of the assumed mean group
(The assumed mean group in Table 2.3 is 90 — 110 with 100 as
midpoint.)
Frequency
Deviation from the assumed mean group (A)

J
d
N = Sumofcasesor ) f
i = Interval width (in this case, it is 20)
From Table 2.3 the following steps involved in computing mean using the
direct method can be deduced :
() Mean has been assumed in the group of 90 — 110. It is preferably
assumed from the class as near to the middle of the series as possible.
This procedure minimises the magnitude of computation. In Table 2.3,
A (assumed mean) is 100, the midpoint of the class 90 — 110.
(i) The fifth column (u) lists the deviations of midpoint of each class from
the midpoint of the assumed mean group (90 — 110).

(i) The sixth column shows the multiplied values of each f by its
corresponding d to give fd. Then, positive and negative values of fd are
added separately and their absolute difference is found (Z fd). Note
that the sign attached to ) fd is replaced in the formula following A,
where * is given.

The mean using indirect method is computed as under :

x= A+ L s et
G e
~ 100 + 299 ¢
99 \
=100 + 2.6 bg_'_,ﬂ
= 102.6 i

Note : The Indirect mean method will work for both equal and unequal class
intervals.
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Median

Median is a positional average. It may be defined “as the point in a distribution
with an equal number of cases on each side of it”. The Median is expressed
using symbol M.

Computing Median for Ungrouped Data

When the scores are ungrouped, these are arranged in ascending or descending
order. Median can be found by locating the central observation or value in the
arranged series. The central value may be located from either end of the series
arranged in ascending or descending order. The following equation is used to
compute the median :

Value of (%] th item

Example 2.3: Calculate median height of mountain peaks in parts of the
Himalayas using the following:

8,126 m, 8,611m, 7,817 m, 8,172 m, 8,076 m, 8,848 m, 8,598 m.

Computation : Median (M) may be calculated in the following steps :
() Arrange the given data in ascending or descending order.
(i) Apply the formula for locating the central value in the series. Thus :

N+1

Value of (

=(7 + 1]th item
2

= (§]th item
2

4th item in the arranged series will be the Median.

) th item

Arrangement of data in ascending order —

7,817; 8,076; 8,126; 8,172; 8,598; 8,611; 8,848

4th item
Hence,
M=8,172 m

Computing Median for Grouped Data

When the scores are grouped, we have to find the value of the point where an
individual or observation is centrally located in the group. It can be computed
using the following formula :
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Where, [\“
M = Median for grouped data p
l = Lower limit of the median class |
i = Interval '7 L
S = Frequency of the median class i
N = Total number of frequencies or number of observations l
c = Cumulative frequency of the pre-median class. //’} | b
Example 2.4 :Calculate the median for the following distribution : L ‘/ ___\\
class 50-60 | 60-70 | 70-80 | 80-90 | 90-100 | 100-110 /[ / !J')
f 3 7 11 16 8 5 t é’f
Table 2.4 : Computation of Median
50-60 3 3
60-70 7 10
70-80 11 2lc N
80-90 16 f 37 M=—
(median group) 2
90-100 8 45 50
100-110 5 50 = ?
LJor =25
N= 50
The median is computed in the steps given below : ~
() The frequency table is set up as in Table 2.4. w g ;g,-.u\_}

(i) Cumulative frequencies (F) are obtained by adding each normal e 2 e 3 S
frequency of the successive interval groups, as given in column 3 of ™ ‘g ] //1'\
Table 2.4. \"n ¢ § < ::/

N 50 WY E X 7
(i) Median number is obtained by ?i.e. 5 = 25 in this case, as shown in v o%- . ..,’
column 4 of Table 2.4. ,.r>/ /i ¢

(iv) Count into the cumulative frequency distribution (F) from the top % ‘/" :

N 4 !
towards bottom until the value next greater than 5 is reached. In this ,;y' ' }

N ~ (
example, 5 is 25, which falls in the Class interval of 40-44 wi . ‘) ,,' '\J;
cumulative frequency of 37, thus the cumulative frequency of the i e—} s x '{ /

=2 L
median class is 21 and actual frequency of the median class is 16“ —— Y -*"j

\Y]

in the step 4 in the following equation :

\ 1 \
The median is then computed by substituting all the values deterrT‘ned 7! L
k.,jj_g_ [)4' 'h ) /
M= 1+ i(m— (¢ { ~ '\"\ ’:_'\
f ~.c¢ \ '@
-3 / 7
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= 80 + 10 (25-21)
16

80 + E>< 4
8

M = 825

Mode

The value that occurs most frequently in a distribution is referred to as mode. It
is symbolised as Z or M. Mode is a measure that is less widely used compared
to mean and median. There can be more than one type mode in a given data set.

Computing Mode for Ungrouped Data

While computing mode from the given data sets all measures are first arranged
in ascending or descending order. It helps in identifying the most frequently
occurring measure easily.

Example 2.5 : Calculate mode for the following test scores in geography for ten
students :
61, 10, 88, 37, 61, 72, 55, 61, 46, 22
Computation : To find the mode the measures are arranged in ascending order
as given below:
10, 22, 37, 46, 55, 61, 61, 61, 72, 88.

The measure 61 occurring three times in the series is the mode in the given
dataset. As no other number is in the similar way in the dataset, it possesses the
property of being unimodal.

Example 2.6 : Calculate the mode using a different sample of ten other students,
who scored:

82,11, 57, 82, 08, 11, 82, 95, 41, 11.
Computation : Arrange the given measures in an ascending order as shown
below :

08, 11, 11, 11, 41, 57, 82, 82, 82, 95

It can easily be observed that measures of 11 and 82 both are occurring

three times in the distribution. The dataset, therefore, is bimodal in appearance.
If three values have equal and highest frequency, the series is trimodal. Similarly,
arecurrence of many measures in a series makes it multimodal. However, when
there is no measure being repeated in a series it is designated as without mode.

Comparison of Mean, Median and Mode

The three measures of the central tendency could easily be compared with the
help of normal distribution curve. The normal curve refers to a frequency
distribution in which the graph of scores often called a bell-shaped curve. Many
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human traits such as intelligence, personality scores and student achievements
have normal distributions. The bell-shaped curve looks the way it does, as it is
symmetrical. In other words, most of the observations lie on and around the
middle value. As one approaches the extreme values, the number of observations
reduces in a symmetrical manner. A normal curve can have high or low data
variability. An example of a normal distribution curve is given in Fig. 2.3.

Mean, Median, Mode

/ T\

/ \

3 - N—

0 50 100 150 200
Scores

Fig. 2.3 : Normal Distribution Curve

The normal distribution has an important characteristic. The mean, median
and mode are the same score (a score of 100 in Fig. 2.3) because a normal
distribution is symmetrical. The score with the highest frequency occurs in the
middle of the distribution and exactly half of the scores occur above the middle
and half of the scores occur below. Most of the scores occur around the middle of
the distribution or the mean. Very high and very low scores do not occur frequently
and are, therefore, considered rare.

If the data are skewed or distorted in some way, the mean, median and mode
will not coincide and the effect of the skewed data needs to be considered (Fig.
2.4 and 2.5).

Positive Skew
0.25

e
b3

Mode Median

0 / \ {,-H-

0 5 IIO 1I5 20 k""

Scores

o

Frequency
o
o
U
X\

Fig. 2.4 : Positive Skew
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Negative Skew
0.25

O
S

e
3

Median_Mode

| T
] \
L — 111

0 5 10 15 20
Scores

c

Frequency

Fig. 2.5 : Negative Skew

Excercises

1. Choose the correct answer from the four alternatives given below:

(i) The measure of central tendency that does not get affected by extreme values:
(a) Mean (b) Mean and Mode
(c) Mode (d) Median

(i) The measure of central tendency always coinciding with the hump of any
distribution is:
(a) Median (b) Median and Mode
(c) Mean (d) Mode
2. Answer the following questions in about 30 words:
(i) Define the mean.
(i) What are the advantages of using mode ?

3. Answer the following questions in about 125 words:

(i) Explain relative positions of mean, median and mode in a normal
distribution and skewed distribution with the help of diagrams.

(i) Comment on the applicability of mean, median and mode (hint: from their
merits and demerits).

Activity

1. Take an imaginary example applicable to geographical analysis and explain
direct and indirect methods of calculating mean from ungrouped data.
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You must have seen graphs, diagrams and maps showing different types of data.
For example, the thematic maps shown in Chapter 1 of book for Class Xl entitled
Practical Work in Geography, Part-I (NCERT, 2006) depict relief and slope, climatic
conditions, distribution of rocks and minerals, soils, population, industries,
general land use and cropping pattern in the Nagpur district, Maharashtra. These
maps have been drawn using large volume of related data collected, compiled
and processed. Have you ever thought what would have happened if the same
information would have been either in tabular form or in a descriptive transcript?
Perhaps, it would not have been possible from such a medium of communication
to draw visual impressions which we get through these maps. Besides, it would
also have been a time consuming task to draw inferences about whatever is
being presented in non-graphical form. Hence, the graphs, diagrams and maps
enhance our capabilities to.make meaningful comparisons between the
phenomena represented, save our time and present a simplified view of the
characteristics represented. In the present chapter, we will discuss methods of
constructing different types of graphs, diagrams and maps.

Representation of Data

The data describe the properties of the phenomena they represent. They are
collected from a variety of sources (Chapter 1). The geographers, economists,
resource scientists and the decision makers use a lot of data these days. Besides
the tabular form, the data may also be presented in some graphic or diagrammatic
form. The transformation of data through visual methods like graphs, diagrams,
maps and charts is called representation of data. Such a form of the presentation
of data makes it easy to understand the patterns of population growth,
distribution and the density, sex ratio, age-sex composition, occupational
structure, etc. within a geographical territory. There is a Chinese proverb that ‘a
picture is equivalent to thousands of words’. Hence, the graphic method of the
representation of data enhances our understanding, and makes the comparisons
easy. Besides, such methods create an imprint on mind for a longer time.
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(reneral Rules for Drawing Graphs, Diagrams and Maps
1. Selection of a Suitable Method

Data represent various themes such as temperature, rainfall, growth and
distribution of the population, production, distribution and trade of different
commodities, etc. These characteristics of the data need to be suitably represented
by an appropriate graphical method. For example, data related to the temperature
or growth of population between different periods in time and for different
countries/states may best be represented using line graphs. Similarly, bar
diagrams are suited best for showing rainfall or the production of commodities.
The population distribution, both human and livestock, or the distribution of
the crop producing areas may suitably be represented on dot maps and the
population density using choropleth maps.

2. Selection of Suitable Scale

The scale is used as measure of the data for representation over diagrams and
maps. Hence, the selection of suitable scale for the given data sets should be
carefully made and must take into consideration entire data that is to be
represented. The scale should neither be too large nor too small.

3. Design

We know that the design is an important cartographic task (Refer ‘Essentials of
Map Making’ as discussed in Chapter 1 of the Practical Work in Geography,
Part-I (NCERT, 2006), a textbook of Class XI). The following components of the
cartographic designs are important. Hence, these should be carefully shown on
the final diagram/map.

Title

The title of the diagram/map indicates the name of the area, reference year of the
data used and the caption of the diagram. These components are represented
using letters and numbers of different font sizes and thickness. Besides, their
placing also matters. Normally, title, subtitle and the corresponding year are
shown in the centre at the top of the map/diagram.

Legend

A legend or index is an important component of any diagram/map. It explains
the colours, shades, symbols and signs used in the map and diagram. It should
also be carefully drawn and must correspond to the contents of the map/diagram.
Besides, it also needs to be properly positioned. Normally, a legend is shown
either at the lower left or lower right side of the map sheet.

Direction

The maps, being a representation of the part of the earth’s surface, need be oriented
to the directions. Hence, the direction symbol, i. e. North, should also be drawn
and properly placed on the final map.

Construction of Diagrams

The data possess measurable characteristics such as length, width and volume.
The diagrams and the maps that are drawn to represent these data related
characteristics may be grouped into the following types:
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() One-dimensional diagrams, such as line graph, poly graph, bar diagram,
histogram, age, sex, pyramid, etc.;
(ii) Two-dimensional diagram, such as pie diagram and rectangular diagram;
(iii) Three-dimensional diagrams, such as cube and spherical diagrams.
It would not be possible to discuss the methods of construction of these many
types of diagrams and maps primarily due to the time constraint. We will,
therefore, describe the most commonly drawn diagrams and maps and the way
they are constructed. These are :

* Line graphs * Bardiagrams

¢ Pie diagram * Wind rose and star diagram
* Flow Charts
Line Graph
The line graphs are usually drawn to represent the time series data related to the

temperature, rainfall, population growth, birth rates and the death rates. Table
3.1 provides the data used for the construction of Fig 3.2.

Construction of a Line Graph

(@) Simplify the data by converting it into round numbers, such as the
growth rate of population as shown in Table 3.1 for the years 1961 and
1981 may be rounded to 2.0 and 2.2, respectively.

(b) Draw X and Y-axis. Mark the time series variables (years/months) on
the X axis and the data quantity/value to be plotted (growth of population
in per cent or the temperature in °C) on Y axis.

(c) Choose an appropriate scale and label it on Y-axis. If the data involve a
negative figure, then the selected scale should also show it as shown in

Fig. 3.1.

20 +

Population Growth
@0
|
I

0.5 7

0 [ R B | L1 1 1 1 1 x
1901] 1911 1921 1931 1941 1951 1961 1971 1981 1991 2001 2011

-0.50—— Year

Fig. 3.1 : Construction of a Line Graph

(d) Plot the data to depict year/month-wise values according to the selected
scale on Y-axis, mark the location of the plotted values by a dot and
join these dots by a free hand drawn line.
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Example 3.1 : Construct a line graph to represent the data as given in Table 3.1:

Table 3.1 : Growth rate of Population in India — 1901 to 2011

Year Growth rate
in percentage
1901 -
1911 0.56
1921 -0.30
1931 1.04
1941 1.33
1951 1.25
1961 1.96
1971 2.20
1981 2.22
1991 2.14
2001 1.93
2011 1.79
2.5
a e a
2 - -
o
o 1.5 :
= /
& M
S 1 o
E /
o
S 0.5 = /
/
/
1911 921 1931 1941 1951 1961 1971 1981 1991 2001 2011
=}
-0.5
Year =~ Population Growth -

Fig. 3.2 : Annual Growth of Population in India 1901-2011

Activity

Find out the reasons for sudden change in population between 1911

and 1921as shown in Fig. 3.2.

Polygraph

Polygraph is a line graph in which two or more than two variables are shown by
an equal number of lines for an immediate comparison, such as the growth rate
of different crops like rice, wheat, pulses or the birth rates, death rates and life
expectancy or sex ratio in different states or countries. A different line pattern
such as straight line (____), broken line (- - - ), dotted line (...... ) or a combination
of dotted and broken line (-.-.-) or line of different colours may be used to indicate
the value of different variables (Fig 3.3).
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Example 3.2 : Construct a polygraph to compare the growth of sex-ratio in
different states as given in the Table 3.2 :

Table 3.2 : Sex-Ratio (Female per 1000 male) of ;.|
Selected Sates — 1961-2011 .rr "
States/UT 1961 1971 1981 1991 2001 2011 l
'
Delhi 785 801 808 827 821 866 |
Haryana 868 867 870 860 846 877
Uttar Pradesh 907 876 882 876 898 908 L‘/ =

Source : Census, 2011 / .

920

- — — SIES

860 = i 4.\.\ /;_
840 e \
E——— s
800 2~ 2t
s —— //r‘.' ¢
760 £ELR

740 \:'\’ \

Sex Ratio

(a) The width of all the bars or columns should be similar.
(b) All the bars should be placed on equal intervals/distance.

(c) Bars may be shaded with colours or patterns to make them distinct
and attractive.

« o\
720 T T T T T -
1961 1971 1981 1991 2001 2011 \3 .
A
Yeay « I /
| -0~ Uttar Pradesh 4l Haryana - Delhi | 27 L
Fig. 3.3 : Sex-Ratio of Selected States 1961-201 1 ‘i
Bar Diagram 2 >
S
The bar diagrams are drawn through columns of equal width. It is also called a : T
columnar diagram. Following rules should be observed while constructing a bar TR
diagram: Y R
by
2

-

\
),

e
X

\

The simple, compound or polybar diagram may be constructed to suit the “ <

. . S
data characteristics. e g
Q

\

(&K
Simple Bar Diagram E J

v
’

P

X.._:_____E;_ *__

‘\"K \

A simple bar diagram is constructed for an immediate comparison. It is advisable™
\
to arrange the given data set in an ascending or descending order and plat the ﬂ

7
P
b Y

data variables accordingly. However, time series data are represented accordi 4 r‘d' { h N

to the sequencing of the time period. ) '\ ]
AN

Example 3.3 : Construct a simple bar diagram to represent the rainfall data of . T, \ ;(“;) /

Thiruvananthapuram as given in Table 3.3 : i "4\ R ¢ ’

|

: <z
\ >/?¢-“\X
\
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Practical Work in Geography, Part-11 ‘ >

Table 3.3 : Average Monthly Rainfall of Thiruvananthapuram

Months J F M

A M

J

J A

S

o

N

Rainfall in cm| 2.3|2.1 | 3.7

10.6(20.8

35.6

22.3|14.6

13.8

27.3

20.6

7.5

Construction

Draw X and Y-axes on a graph paper. Take an interval of 5 cm and mark it on Y-
axis to plot rainfall data in cm. Divide X-axis into 12 equal parts to represent 12
months. The actual rainfall values for each month will be plotted according to
the selected scale as shown in Fig. 3.4.

40

35

30

25

20

15

Rainfall in cms.

10

J E M A

M J

J

Months

A S

(0]

N

D

@ Rainfall

Fig. 3.4 : Average Monthly Rainfall of Thiruvananthapuram

Line and Bar Graph

The line and bar graphs as drawn separately may also be combined to depict the
data related to some of the closely associated characteristics such as the climatic

data of mean monthly
temperatures and rainfall. In
doing so, a single diagram is
drawn in which months are
represented on X-axis while
temperature and rainfall data
are shown on Y-axis at both
sides of the diagram.

Example 3.4 : Construct a
line graph and bar diagram to
represent the average monthly
rainfall and temperature data
of Delhi as given in Table 3.4 :

Table 3.4 : Average monthly Temperature
and Rainfall in Delhi

Months Temp. in °C
Jan. 14.4
Feb. 16.7
Mar. 23.30
Apr. 30.0
May 33.3
June 33.3
Jul. 30.0
Aug. 29.4
Sep. 28.9
Oct. 25.6
Nov. 19.4
Dec. 15.6

Rainfall in cm.

2.5
1.5
1.3
1.0
1.8
7.4
19.3
17.8
11.9
1.3
0.2
1.0
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Construction p ] [\"‘“
(@) Draw X and Y-axes of a suitable length and divide X-axis into 12 parts / g
to show months in a year. rP |-|
(b) Select a suitable scale with equal intervals of 5° C or 10° C for : "
temperature data on the Y-axis and label it at its right side. l
(c) Similarly, select a suitable scale with equal intervals of 5 cm or 10 cm 4 |.'! o
for rainfall data on the Y-axis and label at its left side.
(d) Plot temperature data using line graph and the rainfall by bar diagram L ‘/ o
as shown in Fig. 3.5. / ; ,\\
25 ;35 t /4-"," e’
] 7—.—»‘:‘_
& 20 0 ° Ly A I ‘t{. :.‘ e
g 1 25 'a .
‘ L) h
815 120 g 1 B
— , - -
g 10 15 § {1
3 £ ’
] 10 E - §ie
b 2]
ﬂ l's // ’;.'E / \\ ﬁ
N IS =B =0 \ \
s F M A M J J A S l;l N '5"0 ¢ l\l\\\_l'.a

| [ Rainfall in em -@-Temp in®C |

Fig. 3.5 : Temperature and Rainfall in Delhi
Multiple Bar Diagram

Multiple bar diagrams are constructed to represent two or more than two
variables for the purpose of comparison. For example, a multiple bar diagram
may be constructed to show proportion of males and females in the total, rural
and urban population or the share of canal, tube well and well irrigation in the
total irrigated area in different states. l

.
.
[

LY

¥ vy
N

-
-
—

-'

Example 3.5 : Construct a suitable bar diagram to show decadal literacy rate
in India during 1951-2011 as given in Table 3.5 :

Table 3.5 : Literacy Rate in India,
1951-2011 (in %)

4
Construction Year Literacy Rate %

S

\L\(‘

Nxda
RN
e 4

\
vio( fo uo

(@) Multiple bar diagram Total Male Female 1) ,’ \J;
may be chosen to population '} :’
represent the above 1951 18.33 27.16 | 8.86_| @ x\ ] /S./
data. 1961 28.3 40.4 15.2?“ t" \
(b) Mark time series data 1971 34.45 45.96 21. .ﬂ /
on X-axis and literacy | 1981 43.57 56.38 | 29.76 /L rld'lh N
rates on Y-axis as per 1991 52.21 64.13 | 39.29 g )
the selected scale 2001 64.84 75.85 | 54.16 e Y
) 2011 73.0 80.9 64.6 ') e” "_ >::) /
Source : Census, 2011 'Q-"' "'1‘ e K (.,’
L \_ "f‘ e (
\ >/ R "\X
< -
= \ S
( N :
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Practical Work in Geography, Part-11

(c) Plot the per cent of total population, male and female in closed columns

(Fig 3.6).

90
80
70
60
50
40
30
20

Literacy Rate in Percentage

10
0

=

il

r

1951

1961 1971 1981 1991 2001 2011
Census Year

| OPerson [OMale [EFemale |

Fig. 3.6 : Literacy Rate in India, 1951-2011

Compound Bar Diagram

When different components are grouped in one set of variable or different variables
of one component are put together, their representation is made by a compound
bar diagram. In this method, different variables are shown in a single bar with
different rectangles.

Example 3.6 : Construct a compound bar diagram to depict the data as shown
in Table 3.6 :

Table 3.6 :

Gross Generation of Electricity in India (in Billion KWh)

2008-09
2009-10
2010-11

Thermal Nuclear
616.2 110.1 14.9 741.2
677.1 104.1 18.6 799.8
704.3 114.2 26.3 844.8

Source: Economic Survey, 2011-12

Construction

(@) Arrange the data in ascending or descending order.

(b) A single bar will depict the gross electricity generation in the given year
and the generation of thermal, hydro and nuclear electricity be shown
by dividing the total length of the bar as shown in Fig 3.7.

2024-25



Pie Diagram
900
Pie diagram is another E
graphical method of the | X 800
representation of data. It is | § 700
drawn to depict the total value | & 600
. . ; 2
of the given attribute using a & 500
circle. Dividing the circle into | T
, » 400
corresponding degrees of | 3
angle then represent the | & 300
sub-sets of the data. Hence, it | § 200
is also called Divided Circle | ¥ 100
Diagram. 0
The angle of each variable 2008-09 2009-10 2010-11
is calculated using the
. Year
following formulae.
[dThermal [JHydro [JNuclear

Fig. 3.7 : Gross Electricity Generation in India

Value of given State/Region X 360
Total Value of All States/Regions

If data are given in percentage form, the angles are calculated using the given
formulae.

Percentage of x X 360
100

For example, a pie diagram may be drawn to show the total population of
India along with the proportion of the rural and urban population. In this case,
the circle of an appropriate radius is drawn to represent the total population and
its sub-divisions into rural and urban population are shown by corresponding
degrees of angle.

Table 3.7 (a) : India’s Export to Major
Regions of the World in 2010-11

Unit/Region % of Indian Export

Example 3.7: Represent the data
as given in Table 3.7 (a) with a
suitable diagram.

Calculation of Angles
Europe 20.2
(@) Arrange the data on Africa 6.5
percentages of Indian | A .rica 14.8
exports in an ascending Asia and ASEAN 56.9 '
order. .
Others 2.3 (t'}
(b) Calculate the degrees of p
angles for showing the Total 100 N

given values of India’s
export to major regions/
countries of the world,
Table 3.7 (b). It could be done by multiplying percentage with a constant

Source : Economic Survey 2011-12 bd "ﬂ
-l

.
.
[

2%

TU252.405y 1993y dD.

e
S

-t
\
\&
%oz,

\

vio( fo

of 3.6 as derived by dividing the total number of degrees in a circle by )~ - )l )
100, i. e. 360/100. ~— " SR 4
\ . -~
. L3 U(':‘ \ 2 .(
\ RN
\ 2% X
( \ -
" \N_ = N\
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(c) Plot the data by dividing the circle into the required number of divisions
to show the share of India’s export to different regions/countries

(Fig. 3.8).
Table 3.7 (b) : India’s Export to Major Regions of the World in 2010-11

Countries % Calculation Degree
Europe 20.2 20.2 X 3.6 = 72.72 73°
Africa 6.5 6.5 x 3.6 =23.4 23°
America 14.8 14.8 X 3.6 = 53.28 53°
Asia and ASEAN | 56.2 56.2 X 3.6 = 202.32 203°
Others 2.3 2.3 x 3.6 =8.28 8°
Total 100 360°
Construction

(a) Select a suitable radius for the circle to be drawn. A radius of 3, 4 or 5
cm may be chosen for the given data set.

(b) Draw a line from the centre of the circle to the arc as a radius.

(c) Measure the angles from the arc of the circle for each category of vehicles
in an ascending order clock-wise, starting with smaller angle.

(d) Complete the diagram by adding the title, sub-title, and the legend. The

legend mark be chosen for each variable/category and highlighted by
distinct shades/colours.

Precautions

32 (@) The circle should neither be too big to fit in the space nor too small to be

illegible.
(b) Starting with bigger angle will lead to accumulation of error leading to
the plot of the smaller angle difficult.

Others
2%

Europe
20%

Practical Work in Geography, Part-11

Africa
7%
Asia and
ASEAN
56% America
15%

Fig. 3.8 : Direction of Indian Exports 2010-11
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Flow Maps/Chart

Flow chart is a combination of graph and map. It is drawn to show the flow of
commodities or people between the places of origin and destination. It is also
called Dynamic Map. Transport map, which shows the number of passengers,
vehicles, etc., is the best example of a flow chart. These charts are drawn using
lines of proportional width. Many government agencies prepare flow maps to
show density of the means of transportation on different routes. The flow maps/
charts are generally drawn to represent two the types of data as given below:

1. The number and frequency of the vehicles as per the direction of their
movement

2. The number of the passengers and/or the quantity of goods transported.

Requirements for the Preparation of a Flow Map

(@) A route map depicting the desired transport routes along with the
connecting stations.
(b) The data pertaining
to the flow of goods,
services, number of
vehicles, etc., along

Table 3.8 : No. of trains of selected routes of
Delhi and adjoining areas

with the point of origin gz:::: :y 11,‘; ‘Zi‘r){;
and destination of the
movements. 1. Old Delhi — New Delhi 50
(¢) The selection of a 2. New Delhi-Nizamuddin 40
scale through which 3. Nizamuddin-Badarpur 30
the data related to 4. Nizamuddin-Sarojini Nagar 12
the quantity of 5. Sarojini Nagar — Pusa Road 8
passengers and 6. Old Delhi - Sadar Bazar 32
goods or the number 7. Udyog Nagar-Tikri Kalan 6
of vehicles is to be 8. Pusa Road - Pehladpur 15
represented. 9. Sahibabad-Mohan Nagar 18
10. Old Delhi — Silampur 33
Example 3.10 : Construct 11. | Silampur - Nand Nagari 12
a flow map to represent the 12. Silampur-Mohan Nagar 21
number of trains running in 13. Old Delhi-Shalimar Bagh 16
Delhi and the adjoining areas 14. Sadar Bazar-Udyog Nagar 18
as given in the Table 3.8. 15. Old Delhi — Pusa Road 22
16. Pehladpur - Palam Vihar 12 !
Construction < |
(@) Take an outline map of Delhi and adjoining areas, in which railway line. . ") ? | O
and the nodal stations are depicted (Fig.3.9). ﬁ* Y e S sl 'l /
(b) Select a scale to represent the number of trains. Here, the maxi g ; ‘, ' /-}
number is 50 and the minimum is 6. If we select a scale of lem 5,0 3 t-’ A\
trains, the maximum and minimum numbers will be representec‘l;)‘y a |ﬂ /
strip of 10 mm and 1.2 mm thick lines, respectively, on the map. k..-l 4 Pé" Y
(c) Plot the thickness of each strip of route between the given rail route '\_ ! |
(Fig. 3.10). { <\ @
4
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Practical Work

(d) Draw a terraced scale as legend and choose distinct sign or symbol to
show the nodal points (stations) within the strip.
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Fig. 3.9 : Map of Delhi
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Fig. 3.10 : Traffic (Railway) Flow Map of Delhi
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Example 3.11 : Construct a water flow map of Ganga Basin as shown in Fig. 3.11. /.?
i 4
4

Figures show 000 cusecs of water flow 66

Fig. 3.11 : Ganga Basin \ i..___
l\ & -
L] e
Construction 1 7
7 ’
(@) Take a scale as a strip of 1cm width = 50,000 cusecs of water. "y !
(b) Make the diagram as shown in Fig. 3.12. / ’;.t. '. \\ ﬁ

|

5 Lt :‘} 7
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/\-‘ Y ? ::il i-'
{ { o | S
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\ ‘ /g/ | .'
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Fig. 3.12 : Construction of a Flow Map s"\ e : x\ : //S,.J'
» \
Thematic Maps . : fﬁ L /
Graphs and diagrams serve a useful purpose in providing a comparison betweg?'l“Y - f’Z‘ ; h s

the internal variations within the data of different characteristics represented.

However, the use of graphs and diagrams, at times, fails to produce a regional { 5 ":

perspective. Hence, variety of maps may also be drawn to understand the patterns_ _ T o
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of the regional distributions or the characteristics of variations over space. These
maps are also known as the distribution maps.

Requirements for Making a Thematic Map

(a) State/District level data about the selected theme.

(b) Outline map of the study area alongwith administrative boundaries.

(c) Physical map of the region. For example, physiographic map for
population distribution and relief and drainage map for constructing
transportation map.

Rules for Making Thematic Maps

() The drawing of the thematic maps must be carefully planned. The final
map should properly reflect the following components:

Name of the area

Title of the subject-matter

Source of the data and year

Indication of symbols, signs, colours, shades, etc.
Scale

® a0 op

(i) The selection of a suitable method to be used for thematic mapping.

(lassification of Thematic Maps based on Method of Construction

The thematic maps are, generally, classified into quantitative and non-quantitative
maps. The quantitative maps are drawn to show the variations within the data.
For example, maps depicting areas receiving more than 200 cm, 100 to 200 cm,
50 to 100 cm and less than 50 cm of rainfall are referred as quantitative maps.
These maps are also called statistical maps. The non-quantitative maps, on the
other hand, depict the non-measurable characteristics in the distribution ofgiven
information, such as a map showing high and low rainfall-receiving areas. These
maps are also called qualitative maps. It would not be possible to discuss drawing
these different types of thematic maps under the constraint of time. We will,
therefore, confine to discuss the methods of the construction of the following
types of quantitative maps :

(@) Dot maps
(b) Choropleth maps
(c) Isopleth maps

Dot Maps

The dot maps are drawn to show the distribution of phenomena such as
population, cattle, types of crops, etc. The dots of same size as per the chosen
scale are marked over the given administrative units to highlight the patterns of
distributions.

Requirement

(@) An administrative map of the given area showing state/district/block
boundaries.
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(b) Statistical data on selected theme for the chosen administrative units,
i.e., total population, cattle, etc.

(c) Selection of a scale to determine the value of a dot.

(d) Physiographic map of the region, especially relief and drainage maps.

Precaution

(@) The lines, demarcating the boundaries of various administrative units,
should not be very thick and bold.
(b) All dots should be of same size.

Example 3.12 : Construct a dot map to represent population data of 2001 as
given in Table 3.9.

Table 3.9 : Population of India, 2001

SL States/Union Total Population No.
No. Territories of dots E\
1. Jammu & Kashmir 10,069,917 100
2. Himachal Pradesh 6,077,248 60
3. Punjab 24,289,296 243 &
5. Uttarakhand 8,479,562 85 / ,‘l‘
6. Haryana 21,082,989 211 AN
7. Delhi 13,782,976 138 -\‘k—
8. Rajasthan 56,473,122 565
9. Uttar Pradesh 166,052,859 1,660
10. Bihar 82,878,796 829
11. Sikkim 540,493 5
12. Arunachal Pradesh 1,091,117 11 37
13. Nagaland 1,988,636 20 "‘"'i
14. Manipur 2,388,634 24 .
15. Mizoram 891,058 89 S
16. | Tripura 3,191,168 32 T
17. | Meghalaya 2,306,069 23<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>