CF TS R ataudilc exeelieace about e competitive exams,

GEO-’[GP—304-Pmctncnl‘H

L F/B-se "-J—”‘ Semesgtes Ge@mﬁ/y /Q%e'c//h»/)

Code of Course Titleof the Level of the Course Credits of the
g Course . . Course
GEO-75P-304 |  Practical-I ‘ 7 2
Types of the ‘ Delivery type of the Course -
Course T
Major 60 contact hrs- Laboratory lectures and field study including diagnostic
| _ | and formative assessments during lecture hours
Prerequisites Central Board of Secondary Education or Equivalent
Objectivesof  -[To develop students’ ability to represent, analyze, and interpret geographical data
the Course through three-dimensional diagrams, computer applications, and map projections
: kfor effective spatial understanding.

onte- 1. Each practical batch of 30 students will be allotted a teaching of 4 hours per wcck

: for practlml.
‘2. It is compulsory for- the Non-collegiate students to attend 48 hours practual

training camp. One batch of pmctlcal training camp will comprise of maximum
30 students per batch. ~ -

Duration- 4 Hours Max. Marks- 10+40

Min. Marks- 4+16
Pattern of Exammatxon " Bifurcation of Marks - Time
' Written Test ' : , 20 2 Hours
Model/ Chart and Viva- i 743 _ : .
Voce i ’ 2 Hours
Record and vaa-Voce : 7+3 .
*Note-

1. The students will have to prepare A3 Size Record Book which will be '_simultaneously
checked by the Teacher in the class after teaching and evaluated during the

e
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_examinations.
There will be 6 questions
student have to compulsor

(3 questions from each unit) in written paper out of which
ily attempt 2 questions Jrom each unit. ?

The student will have 1o prepare-Model/Chart INDIVIDUALLY form the practical -
syllabus of Geography and have 16 submit during the examination. g
Simple Calculator is permitted in practical examination.

Unit I

’f hree Dimensional Diagrams — Cube, Sphere, Block Pile, Stil-Gen-Bauer’s and Sten-de-Geer’ s
Method, Traffic Flow Diagram . ‘ ki
Application of_CQmpupg_r_ in Geography- MS Word & MS Excel

Unit-II

'Z.enithal Pfojections (Equidistant, Equal Area, Gnomonic, Stgreographic? Orthographic), Conventhnal

" Projection (Mollweide and Sinusoidal)

T




B. A /B Sc. 6"‘ Semester Geography Practical Exammatlon (A)

M.M. 20 H200
YT e H & ST-4Y T BT =T FQ §U T AL TF G H<
: ‘ Unit - 1
sor 1. FAwfafEe siwst @ ( CUBE ) w1 3@ % g1 wefdid Fifsrg
(9T § TH@ @RS & gATAT g1 W)
HIFET ‘ 8577 | s 40
wIg qEh 2300757 i s i 21
qiFATIE 240 IS ST 08

3

— Waé(ms‘word)#gmﬁwﬁwﬁmﬁmwu

w73 W%HWW(SUI Gen- bauer)ﬁfﬁrﬁ?aﬁﬁwﬁq
Unit-2 -

o 4. I 1ﬁ?~mf I wefda EF(% & forg uw gefta @wew gwge ( polar Eqwdlstant projection) qaT
W:ﬁﬁrqwérra?r 7Tt 1: 200,000,000 o YaTRrEr 30 Rt 1 ﬁ

w7 5. 30 %ﬁﬁﬁmﬁgoﬁﬁﬁ-&ﬂmﬁ%qwaa 1:225,000, ooo:m:ﬁmrmﬁsram%r%
oy T (polar Gnomonic pro;ectlon) AT g Ter w8 a?rtameﬁﬁmsrﬁqﬁ ararrer 20 Rt

e
T 6. %@am—mww

(1) e geftr @wey @ Y qg=Ta 91 e (Stereographic)
(2) FTerEtE TR Y qg=T 4T qoreH (Moliweide) ‘
(3) ATEETEES TUY T gg=TT 74T urerd (Sinusoidal)




B.A./B.Sc. 6" Semester Geography Practical Examination (B)
M.M. 20 |

H2.00
Unit-1
W 1. a9 w1 <t e fAfy (Sten-de-Geer) & amx % fRifw
w1 2. Freffe sist 6 wrar & (Block Pile diagram) T 7% qo7 3@ F9T3T
: YU § 98T IeqTaT 1978
L%&r SR ( T el a7 ) T ST (e Hied) &) -
ST 110 GIE] ‘ 35
qifagq o 102 ' GYH T AT 31
EiC 70 : IR ; 25
Ltﬁﬂa 44 3 T 21

T 3. THUH TR (MS Excel) T § ST & 3ot Sufiar auf il
Unit- 2

W 4. 250,000,000 HI9HT 9 Sqd e ¥ R ( polar Stereographic projection) T# Bfaw eI
W&trsr@rcra?rtama?rﬁfq | 8T Y s 15 Rt TR

7 5. 1:250,000,000 HTIHT 9T HHRX T AT a1 % fRrg T Aiedie w&T (Mollweide prdjection)
N =T H A @ § e 15 feft TR

w1 6. 39 I farelT &7 o) |@ferg § feoqoft RifRg

(1) AT YT GHET T&T I TG oA ( Polar Gnomonic projection)

(2) 9T e TUGTE ¥ g ud qurern (polar Equidistant projection)

(3) FAfaw gt wweg w89 A g5 U TureH (polar Stereographic projection)




B.A./B.Sc. 6" Semester Geography Practical Examination (C)

M.M. 20 H 2.00
TeF G H { AV DT F AT B §Y T AT T & HE
: Unit- 1
T 1. ATATATS FATE 3@ (Traffic Flow Diagram) & & @iy EWfFr ENIELY
w1 2. fAwfafee siwst %7 ( Sphere Diagram YT e gTT T ALY
WA & g Qg3 it STeeaT 1981
FITHTAT 9165650 LRI 2913537 o 1685266
TAATR | 8202759 BENETE 2565536 AT 1297977
5227730 FEASTETT | 2515195 SiCEED 1006843
I 4276635 FAIL 1685308 | SR 1004669

¥ 3. YIS # THTH € MS Word 3% THTE THIT MS Excel &t g9=sy

Unit-2
4 4. *1:200,000,000 ATYHT 0% IqL e &1 AR a9 F Rrg( Polar Zenithal equal area
project) @qﬁv@#avwa?sr@mﬁ AT RN 98T F sarer 30 TROY

%7 5. 1:125,000,000 ATIHT 9= IAEr MeATe 7 AT T4 & ferg( Orthographic polar Zenithal
projection) T STFIRITOIg g«ﬁ'q@'q&‘trsra'crm | T8 & sreara 15 TR )

¥ 6. 1:250,000,000 HTIHT 9T TG F  AET a947% ¥ B (Sinusoidal projection) T

AT Serq A AT R 18T s 15 )
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®)

L’YC{A]‘I ch | @GE NO.: J
o Unt-IT
INTaH - '?Al«q (Th'ree Diememsjomal D 142 ramsS)

) - - ?HNYD{ ccube d;qj rdm )

) =&l — 46T PR CBLock Pite oliagmram)

qin) ﬂud)lu?r }-)C!Ib I (Tvabeic Flow Pigyram)

N2, c.)UQ"H "J»u«q -(Sicvcdmg’m‘"")

®

1qd~26rm-ﬂ-q,w) % IEWEHH %
QN0 ~

W Tad% = Methed ) — 1€ — el '“ﬂo'<-=4d B

Q0

c?a( T St Gen-gaver method J
Q"’ (e de- Cnacr’s nethad 9|

(&

(A
S B HYET 20 ST ([ PPIeatiem sck- Commp-imCran)

0T T T ( M3 Wovd)

h <LH-ZH °<=*-H-Iel (™s Excel P,

Ut-IT

@)

JAHET Hé* J" (Zemithal Prajections) -
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THREE-DIMENSIONAL
DIAGRAMS

i ,hrec-dimensional diagrams, all the three
dimensions-length. breadth and height are used.
g the given values are shown by three
dimensional figures such as cubes, blocks, or
spheres, €!C. The data is represented in their ratio
o volume of these figures. That is why
three-dimensional diagrams are also called
yolume-diagrams. Such type of diagrams are
preferred when there is big difference in the
value of data. This means that data of an item is
very big and that of the other, very small. Main
kinds of three-dimensional diagrams are explained
below.

A) Spheri i
(A) Spherical Dlagranlﬁ

Spherical diagrams are different from wheel
diagrams in two respects—First, in spherical

E ‘T:Mévl'r'opol_ilan\ ‘

; _ Population
. Cities b
Calcutta 9,165,650
Greater Mumbai 8,202,759
Delhi 5,227,730
Chennai 4,276,635
Bangalore 2,913,537
Hyderabad 2,565,536

OU‘

e ¢ e e
* s (2-dimensional) and Second, the
radii of these spheres are in the ratio of the cube
root of the figures/data. Cube root of any figure
is found out by log tables or antilog tables of
cube roots. If cube roots are to be found out
only for the purpose of spherical diagrams, the
help can be taken of table in the appendix of
cube roots given at the end of this book. In this
appendix table, calculated cube roots from 1 to
1000 figures are given. For using these tables,
first of all, actual figures whose cube root is to
be found is rounded off in 3-digit figures (as
tables are upto 1000 figures and only 3-digit
figures shall be calculated upto 1000). For
example, if cube root of 53,635,000; 72,340,000
and 35,833,000 are to be found out, these figures
in 3-digits will be 536 lakh, 723 lakh and 358
lakh. Now from appendix table, cube roots of
these figures will be found out which are 8:1231;
89752 and 7-1006.

As in the construction of ring diagram, the
radii of various spheres representing different data
are calculated first beginning with taking a radius
either of the biggest or the smallest sphere.
Thereafter, radii of other spheres in its ratio are
calculated. For representing population of big
cities, these spheres are often drawn.

Q" exmomgde 14 : Represent the following data
Ey spherical diagrams—

Population of Metropolitan Cities in India, 1981

_Métropolitari i

_ .,_Pobulat‘ion;_
.. Cities e
Ahmadabad 2,515,195
Kanpur 1,685,308
Pune 1,685,266
Nagpur 1,297,977
Lucknow 1,006,843
Jaipur

1,004,669



272 Representation of ‘S’Eﬁsff(:al Day
dla

Write the given data in nearest round figures and find out the radii of spheres -
following way— he

PR R ’

»Metl;opalitnn £ A U Nearest figures Radius of the sphere
Cities gOpulntgqn (lakh) Cube root e

4-505

Calcutta 9,165,650 91-66 4505 ¢ Beg, 3505 2=200
4345

Greater Mumbai 8.202,759 82:03 4-345 2505 *2=19
3:740

Delhi 5,227,730 5228 3-740 4505 x 2 =166
3-497

Chennai 4,276,635 42-77 3-497 2505 2 =155
3-077

Bangalore 2,913,537 29-14 3-077 4505 x 2 =137
2-949

Hyderabad 2.565,536 2566 2-949 4-505 x 2 =13l
2-932

Ahmadabad 2,515,195 25-15 2-932 4_50‘5” x2=130

Kanpur 1,685,308 16-85 2-564 %6% x2=114

Pune 1,685.266 : 1685 2.564 i'—zgg x2 =114

Nagpur 1,297,977 12-98 2351 2351 2= 1-04
i 4-505

Lucknow 1,006,843 10-07 2.159 2159 o 198
4-505

Jaipur 1,004,669 10-05 2.158 2158 o196
4-505

Iy the abqve table the radius of 2 cm for the of the radii of other metropolitan cities. Now, on
metropolitan city of maximum population has been  the basis of these radii, draw spheres and writ¢
taken according to suitability, for the calculation titles, etc. (Fig. 14) ,
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POPULATION OF
METROPOLITAN CITIES OF INDIA, 1981

CHENNAI

NAGPUR LUCKNOW JAIPUR

Fig 14. Sphere diagram.

yi__ Cube Diagram

The given data is represented by cubes in these
diagrams. The volume of these cubes is kept in
accordance to the cube root of those data. First
of all, cube roots of given values are therefore,
found out. Thereafter, the side of the cube
representing the smallest or the largest figure is
chosen according to convenience. The sides of .
remaining cubes are calculated according to the b
preceding method. As the length, width and ”
height, all three measures are the same in a cube,
a cube can be easily drawn if its one side is ’
known. In Fig.15 the method of drawing a cube A

s explained. Suppose there is a side AB on
Which a cube is to be drawn. Draw an ABCD Fig 15 (G-21 E)




Kepresentation of S!atism;a

T4 Ti - .
purpose of making dotted lines is only tqo :

" square on AB line. From the centre E of this m
qquare draw a line EF parallel and equal to AB another _square _clear and therefore, S,hOWing thake,
5 ' in the diagram 1s not necessary at a|[. Cm

. EFGH. Now draw
AN, fuaks Booiner Squss B, C and (& Exgmple 15 : Represent the f‘ouowing g
aty

straight lines BF, CG and DH joining by cube diagram—

D points to F, G and H points respectively. The
! -

Estimated Mineral Reserves in India
(crore tons)

pre. g T4 T T T r—
8 g

e ey S R DR M  Mineral s
hCoaI - - ' l8,577 Copper ore A 40 B
Iron ore 2,300 Lead zinc ore A 21
 Bauxite 240 Manganese ore 8
Carry out calculation to make cube diagram in the following manner—
CReserves'' ' .0 Cyperont cahp e of a bube ety
P feepa e e (Crore tons) \ ; \ ; il (in em) vEA
Coal 8,577 : 20-46 5 *025=256
] ; ' 13-:20
Iron-ore 2,300 13:20 x 0-25 = 1-65
621
Bauxite 240 6-21 7 X 0-25=077
Copper ore 40 3:42 S % 025 =043
Lead zinc ore 21 2:76 2 x 0-25=0-35
Manganese ore 08 ~ 200 2 x 0-25 =025
MINERAL RESERVES OF INDIA -
COAL - o
IRON ORE ... MANGANESE
LEAD-ZINK ORE
COPPER ORE
BAUXITE

_d

: | ﬁacrore tons .

(G-21 E)

Fig 16. Cube diagram.
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In above table, minimum cube root is (2:0).
| o cube representing It may be taken with a
‘de of 025 cm according to  convenience, On
13 pasis of this scale for minimum figure, the
| ge of other cubes are found out as 2-56, 1-65,
.77‘ 0-43, 0-35 and 0-?5 cm. Finally the cubes:
e drawn for representing reserveslof coal, iron
re, bauxite, copper ore, lead-zink ore ‘and

C) Block Pile Diagram

On a pre-decided scale of one cube, total number
cubes are calculated to represent any value
iland then are drawn as a. pile of cubes. For
lexample, if a scale 1 cube = 5 ton is chosen,

. e o s T S RS AN SETTR B G

RN,

. Country o0« ,;P;'p-ductioh'(hi‘h metnctons)
Japan 1_10
Soviet Union 102
China 70
Peru 44 :
JAPAN USSR CHINA

Production of Fish

to represent 100 tons, 100/5 = 20 cubes of the
same 'size ‘will form a pile. In each pile,” cubes
are drawn in such a way that all of them may
be counted easily. Keeping 10 cubes in a pile
is, therefore, quite convenient for counting even
at a glance. Suppose 400 cubes are to be shown
in a pile, it is obvious that there shall be 40
columns of 10 cubes each. Now, these columns
may be conveniently put as 10x4 or 8x5 rows
to form the pile. If some cubes are left out after
making column of 10 cubes, smaller columns of
these cubes must be drawn in the front part of
the piles so that each cube could be counted..
Q - Exmosgle 16 : With the help of the followin

data, construct a block-pile diagram. ‘

es in the World, 1978

[ TR TIY S0P RO A M TR

eri

A T g P Sy

)

~Country [ [\ ' Production (lakh metric tons) .
Norway ‘ ; 35
United States of America 31
India : RS
Denmark. - At

“WORLD PRODUCTION OF FISHERIES, 1978

PERU NORWAY USA INDIA DENMARK

6 One lakh metric tons

'+ Fig 17. Block-pile diag}am.

| cube = | lakh metric tons, find out the number
| of cubes for each country. According to aboye
| scale, the number of cubes for Japan, Soviet

Choosing a suitable scale,” supposing 1 unit

{ Union, China, Peru, Norway, United States of

America, India and Denmark shall be 110, 102,
70,’ 44, 35, 31, 25 and 21 respectively. Now keep
cubes of various countries in the columns.of 10
and draw 8 piles at equal mutual distance
(Fig.17).
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(C) Dot Method

This method of making distribution maps uses dots
for showing distribution of any thing/theme. A value
is determined for a dot, such as a dot represents
5,000 persons or 1,000 animals or 500 hectares, etc.
According to scale selected for one dot, their number
is found out for all administrative divisions like a
country, state, district, tehsil or development block,
as the data given requires. The number of dots found
out are placed within administrative unit. For
example, the distribution of area under rice cultivation
in districts of Uttar Pradesh is shown by dots

Distribution Maps Z

(Fig.5). In this map, each dot represents 500 hectare
of rice-area. From the above description it is clear
that dot map is such a choroschematic map in which
only one symbol of dot is repeated again and again.

Making of dot map is, infact, not as easy ag j
appears. This is because of the following foy,

problems, whose solution is absolutely necessary
before making the map.

1. Determining the dot-value. The success of
failure of a dot map depends on the decision as tq
what quantity or number is determined for a dot.
For example, if the value of a dot is determined
very low, then in areas of high density, overwhelming
number of dots will make the area black totally
blurring the clarity of each dot. On the contrary if
the dot-value is chosen very high, then some areas
of less quantity or density will remain empty. So,
keeping in mind the size of map and the range of
data, point-value be chosen in such a way that each
statistical unit (like district) has at least 2-3 dots
and in more dense areas, number of dots does not
become so high as the area becomes black by
coalescing.

For a dot map showing distribution of
population, it is difficult to select a dot-value by
which accurate distribution of urban and rural
population could be shown, as there is far more
population ‘in cities as compared to the villages.
So even if only one dot is selected for a village
of the smallest population, a metropolitan city will
need very large number of such dots and it will
become very difficult to put all the dots within the

boundary of a metropolis. This will result in some
dots being put beyond the boundary of metropolis
where, in reality,

) population is not that big. There
are the following two methods of solving this
problem—

\AATJ ‘Areal’ or Stilgenbauer’s method. In this
method, rural population js shown by uniform dots
and urban population by circles. The area of each

~ circle is proportionate to its Population. Its radius is

calculated by the method as used in ring diagram.

This is notable here that for finding out radius of
any circle, in the formula of ring diagram, in place
of minimum population, Population of a uniform
dot representing rural population should be used.

By so doing the ratio between the radius. and
population represented by it remains the same as is




| =)

0-5 millimetre, the radius (R) of the circle

petween the ‘radius’ of a dot and the rural population
ing 1000000 population of a city will be

represented by it. For example, suppose one dot
represents 2500 rural persons. Now if its ‘radius’ is

represent
found out thus—
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'Ps

- 200-1000 T

e 1000-2500

@ 5000

)

@ 500,000
1,000,000

3

o %

: :. Each dot represents
2 © 25 rural inhabitants
s P

&

Fig 6. Stilgenbauer’s method (From E.Raisz,
General Cartography).

v1000000

—WXO-Smm

1000
= 50 x05=10mmor 1 cm
: . . - ; Fig 7. Sten de Geer’s method (From E.Raisz,
?}rcles with _thelr radii are drawn.at the location o] Tt
of cities as their centres. These circles are left
unshaded or very lightly shaded, so that dots within & ) ) )
them could be easily identified : which is quite less than the radius for circle
which was 10 millimetres.

) Volumetric or Sten de Geer’s method.\This

method is similar to Stilgenbaur’s method with the A comparison of above methods throws light
difference that population of cities is represented O many facts. First, dissimilarity in the distribution
by spheres in place of circles (Fig.7). The radii of of population is represented more lively, clearly
these sphere is found out according to the method ~ 2nd effectively but it is relatively difficult to
explained under spherical diagrams in chapter 14. A determine their equivalence. Secondly, dots showing
sphere occupies less space in the map in comparison  fural population can not be marked within spheres
to a circle and this is the greatest merit of this @ they can be placed within circles with the result
method. For example, for a city of 1000000 that dots of rural areas become obscure around 2

city in Sten de Geer’s method. Thirdly, circles can

population,
be converted into wheel/pie diagrams if need arises
R = 31000000 x 0-5 mm but spheres can not be subdivided. Fourthly,
342500 construction of overlapping spheres is difficult 1n
100 comparison to overlapping circles.

=357 * 0-5 =37 mm It should be heeded that in none of thess: two
methods;ilace names should be written within the

anqgp avejol O bscyvinpg man)

clots that-onay be covéresd
By Such toritim.




Computer Software for Your Use

In the preceding paragraphs, a number of data processing softwares hay, bee
referred. However, it would be difficult to discuss the capabilities and ﬁlﬂcﬁonr;
of each one of these softwares under the constraints of time and space, we
therefore, describe the procedure that is followed in data processing anq the
preparation of graphs and diagrams using MS Excel or Spreadsheet Program,
The spreadsheet enables us to feed data, compute various statistics and Tepresen;
the raw data or computed statistics through graphical methods

,J MS Excel or Spreadsheet ) .

As mentioned earlier, MS Excel, Lotus 1 - 2 - 3, and d - base are some of the
important softwares used for data processing; and drawing graphs and diagrams;
MS Excel being most widely used and commonly available software Program in
all parts of the country has been chosen among other software to carry out the
data processing. Besides, it is also compatible with map- making software as one
can. easily, feed data in MS Excel and attach it to. the map making software tp
create maps. L 4

- MS Excel is also called a spreadsheet programme A spreadsheet is a
rectangular table (or grid) to store information The spreadsheets are located in
Workbooks or Excel files. . 4 S

.. Most of the MS Excel screen is devoted to the dlsplay of the worksheet whlch
conmsts of rows and columns. The intersection. of a row. and column is a
rectangular area, which is called a cell. In other words, a worksheet is made up
of cells. A cell can contain a numerical value a formula (whigh after calculation
provides numerical value) or text. Texts are generally used for labelling numbers
entered in the cells. A value ent.ry can either be a number (entered directly) 01‘
result of a formula. The value of a formula will change when the components
(arguments) of the formula change. '

An Excel worksheet contains 16,384 rows numbered I through 1, 6384 and
256 columns, represented by default through letters A through Z, AA through

AZ, BA through BZ, and continuing to 1A through 1Z. By default, an Excel
workbook consists of three worksheets. If you require, you can insert more, up

~ to 256 worksheets. This means that in the same file/ workbook you can store 8

large number of data and charts. Fig.4.1 shows how an excel workbook looks
like.

3.9 3 = 3 Eve
g T ;




Menu
Icons ‘a
" CC" . 
Address : . bt B3 SEsandd i s
Column B ' A eemeda il by By T
u :|0penWorksheet|”‘=}. i
Bl Ty 3 @hcr Worksl)ec;gs ’ ; %
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r‘ : b L. 1
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Fig. 4.1 : MS Excel Workbook - ¢,
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Data Entry and Storing',P_ro'cedur'es, in. % bR A narib s s b

The data entry and storing procedures are very simple in Excel. You can enter,
copy'and move any data from one ¢ell to anothér and save them. You'may also
delete incorréct or unwaritéd data éntry or'a complete file; if it s not réquiired for
firther use. The elementary functions of Excel that you wouild require for entering
data and storing them are described in Table 4.1. You can learn more'on your
own by exploring other menus and options by yourself, Further, you'will find it
easler to feed ‘data'if you use the number pad given on the right side of your
keyboard. For entering data column-wise, you need to press ‘enter key' or ‘down

arow after typing & number. While row-wise pressing right arrow key after typing
anumber can enterdata. " 't ;oo AR TV
4] A5 i ARF OB Ealteg ALy

\ag'

7
’

t

v
Y

<t

? i
3 "‘"_r'm “f

Data Processin ‘and Computation R G ol
Often raw data nend €0 be prdces_sed for further use. You can easily add, subtract,
multiply, and divide numbers using the keyboard signs of +, -, *“and /,
respedtively; These signs are k"nown_ as operators and they connect elements ln
aformula or expression. For example, if you want to gqlve the exprgssgqn ‘
=8-5, then you can easily work it out in ,s‘te,ps‘bgl_ow i alg
Step 1:  Click 6n any cell (with the help of mouse).

‘, A

o’ )
es =

Step 2: Type =, followed by the expression. Thus, the e’xbfés"slop beco L. \ -ﬂ
-8-5. R RN LN ¥+ RO
Step 3; f;;;si enter key. and you will get the résult in the same cell ,thaE,Y}f"' ~,

I
i

had choseninStep 1. "

Note:' The numerical operations can ofly be performed in excel by first typirig Vi
8 T < g s P oSy <\

AT
( ]

.
L Q a
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Table 4.1:

S.

Function :
No. APee

Instructions

Menu

Seconda

Important Functions for Entering and Storing Data

Ty Keyboard

Menu (from Shortcytg B
dropdown list) y
For opening File New Ctrl N
a new flle v .
For opening| File Open ctrio |.
an existing : A L
file
2. | Save a file | Give a flle name and: | Fyje Save ~Ctrl 8
define where you , L
want to store it (by o )
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d total population for each
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You have already been introduced to some basic statistical methods, gy, 2
measures of central tendency, dispersion and correlation in Chapter 2, You mUst
have understood the concept and rationale behind these techniques, The uge of
worksheet functions to compute these statistics will be discussed the
subsequent paragraphs.

In MS Excel, there are numerous inbuilt statistical and mathemauca]
functions. These functions are located in Insert menu. To use the function, cllck
on the Insert menu, and choose f, (Function) from the dropdown list. Note tha¢
your cursor should be located in the cell where you want the formula to appear

Some examples of application of statistical functions are given below

Central Tendencies

Central tendencies are represented by mean, median and mode. Arlthmet.lc mean

also called average, is a commonly used method for calculating the central
tendency. In MS Excel, it is denoted by its popular name average. As an example,

we shall calculate mean cropping intensity in India during various decades using
the average function in Excel. The following steps are to be undertaken : .

Step 1 :  Enteryear-wise cropping intensity data in a worksheet, as shown in
Fig.4.4.

Step 2 : Click on cell B12 using mouse.

Step 3: Click on Insert Menu and choose f (Function) from dropdown list,
this will open Insert Function dlalogue box.

Step 4 : Select Statistical from select a category menu on the dialogue box,

This will bring forth the statistical functions available in Excel in the
box below in the same dialogue box,

Step 5: Inthe box Select a Function, click on Average and press OK button.
This will open another dialogue box called Function Argument

Step 6 : Either enter the cell range of data of the ﬁrst decade CI_ ‘508 (which
shows year-wise cropping Intensity in 1950s) in.the Number 1 box -

on Function Argument dialogue box of data, or drag cursor pressing
the left button of mouse over the cell range of data.

Step 7 : Press OK button, on the Function Argument:dialogue box. This

calculates mean cropping Intensity for the decade 19503 in ccll 312.
where you had put your cursor in the beginning. i

" Step 8 : Now, calculate the mean for other decade either followlng Steps 1-7
‘ - glven above or dragging cursor right handward in the same row

. selecting the small square from rectangle of cell B12 or you can copy

- the cell B12 and paste it on D12, F12, H12 and J12. This will give

you the mean value of cropping intensity for the decades 1960s, 1970s.
1980s and 1990s, respectively.

~These steps are further explained in Hg 4.4 through Fig.4.6.
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4.4 : Calculation of Mean Using Statistical Function in MS Excel
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The computatlon of mean for the given data reveals that there has been an
+ impressive increase in mean decadal cropping intensity over different decades in
- general, and 1980s onwards in particular. In fact, during 1980s tﬁb “Green
Revolution” underwent a spatial spread and a tremendous increase in area under
tube-well irrigation took place, which facxhtated cultxvatmn in the arid regions as
“well as during the dry seasons. * S
Using almost the same procedure used for calculating mean, as outlined
above, you can calculate median, standard deviation, and oorrelauon. Some hints
for this are provided in Fig.4.7 and Fig. 4.8: o

hu aEr , Search: for & fchare

: Lv;a&wmmd‘mmmmmwm oy ! m,;wmdeamutcﬁd —_.J
Q“.mlgm‘ ol &mam@d . ¥ e
Sdacto"lm s S ',"‘“‘V‘f'f A Saiect & funcbone < - BT el oot s RGT LT

: Fig 4.7 : Function forSfan.daff_d Deqiatibn, Fzg. 48 Fimctxon forComzlam
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Constmclmnof Graphs = L e

e

You know that the data in tabular form, at times make it dlfﬁcult to drawmferenc&s
about whatever is being presented: On the other hand, the representation of the
data in graphical form enhances our capabilities to make ‘meaningful
comparisons between the phenomena represented, and present a 'simplified view
of the characteristics depicted. In other words, graphs and diagrams make usto
decipher the contents of data easily. For example, it would be difficult to make
sense of the Cropping Intensity in India if the data for all 50 years are pmented
in a tabular form. However, through a line graph or bar diagram, we can easily
draw meaningful conclusions about the trend in Cropping Intensity in India~

Data Types and'Some Suitable Graphical Methods of their msentaﬁ“ )
¢ series data are represented through line‘graphs or bar diag
grjdlagrams ‘and histograms are, generally used for showing sha

frequencxes of various units.

The selection of a suitable graphical method is important for the pmentaﬁon :
- of data. In Chapter 3, you have learnt about graphs and diagrams, and the kind
‘of data suitable for. Here, you will learn how graphs and diagrams are constructed
in Excel




~ Computer Assisted Napping

5 4 L } t 4
»  computer hardwareand the
ay also be drawn using a combination o n.
Ea;;?;}g)s s«r:l}tgare The computer assisted mapping essentially regulms- St}:ug:leggxg
of a spatial database alongwith its integration with ?&mTﬁgﬁ;ﬁ wph A mosi
\ ring of the sto - What
It further involves the verification and structu by
be geometrically registered to a
rtant in this context is that the data must
igx:xll):rally accepted and properly defined coordinate system and COdteq‘ S}.(l) that
they can be stored in the internal database structure within the cc;mpu er. Hence,
care must be taken while using the computer for mapping purposes.,

Spatial Data

The spatial data represent a geographical space. They are characterised by the
points, lines and polygons. The point data represent positional characteristics of
some of the geographical features, such as schools, hospitals, wells, tube-wells,
towns and villages, etc., on the map. In other words, if we want to present the
occurrence of the objects on a map in dimensionless scale but with reference to
location, we use points. Similarly, lines are used to depict linear features, like
" roads, railway lines, canals, rivers, power and communication lines, etc, Polygons
are made of a number of inter-connected lines, bounding a certain areg, and are
used to show area features such as administrative units (countries, districts,
states, blocks); land use types (cultivated area, forest lands, degraded/waste
lands, pastures, etc.) and features, like ponds, lakes, ete. e AR SO {5 I

Non-spatial Data -

S gl _
Uadiid V18

» Such as the name of the school, subject
stream it offers, number of students in each class, schedule of a

dmissions; tea
and examinations, available facilities, like library, labs, equipment;'ete. In other
words, you will be defining the attributes of the spatial data. Thus; non-spatial
data are also known as attribute-data. He : e e B

Sources of Geographical Data ! e RET RN

The geographical data are available in analogue (map and aerial photoéi‘aph"s)
-or digital form (scanned images), S S o gl Y

_The procedure of creating spatial data in the computer. has been discussed
in Chapter 6. ' T TTAS it LS DA e Y

§

pied R Ada by v,

-0 AERAE J AT

Mapping Software and their Functions v Tt

There are a number of commercially available mapping softwares,
ArcView, Geomedia, GRAM, Idrisi, Geometica, ‘etc. There are.
‘downloadable softwares that'can: be downloa

However, it would be difficult to discuss the capabilities of each'one of these
softwares under the constraints of time and Space.'We will, therefore, describe
. the procedure in general used in choropleth mapping using a mapping software.,

A mapping software provides functions for'spatial and attribute data input
- through onscreen’ digitisation of scanned maps, corrections of ‘errors,
i transformation of scale and projection, data_’mtegr‘qtion. map design, pmSentnﬁon

such as ArcGIS,
are also-a few freely
ded with the help of Internet,
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(ZENITHAL PROJECTION)

LA

A network of latitude and longitudes made on a
plane paper touching the globe at one point is
called zenithal projection.

\/(A‘) Polar Zenithal Equidistant
Projection

This is a very simple projection, in which the
projections plane is supposed touching the globe
at pole. Parallels of latitude are concentric equal
distance circles drawn from pole and longitudes
are made as straight lines at equal angles from
pole. Only one hemisphere (north or south) can
be shown on it.

(D “B=mmpte & : Construct a polar zenithal
equidistant projection for north hemisphere. Scale
of the projection is 1 : 200,000,000 and interval
is 30°.

Method of construction. According to given
scale,

635,000,000
(1) R = 300,000,000 = 317 em

2R % 30°
(2) Length of the arc of 30° = “Tﬁ’(‘)o—

2x22x%x3-17 x 30°
= 7 % 360° = 1-66 cm

For constructing the projection, draw two
straight lines AB and CD at right angle intersecting
each other at N point (Fig. 14). N point represents

- north pole in the projection. Now, mark three
points E, F and B at an interval of 1.66 cm on
NB line. Nas centre and NE, NF and NB as
radii, draw three circles which will represent 60°N,
30°N and 0° parallels of latitude. With the help
of compass draw 12 straight lines at 30° angle
fror_n centre N. These lines are longitudes in the
projection at an interval of 30°. Write degrees of
parallels and longitudes according to the figure.
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120°

180°

~

150°
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90°E

SCALE 1 : 200,000,000

Fig 14. Polar zenithal equidistant projection.

Identification

(N

(2)
(3)

Parallels of latitude are concentric circles with
pole as their centre. Distance between
parallels of latitude is equal.

Longitudes are straight lines radiated from
the pole with real angular distance.

Parallels of latitude and longitudes intersect
each other at right angle.

(4) Pole is represented by a point.
Properties
(1) Scale is true at al] longitudes as parallels of

)

latitude are being drawn at actual distance.

From pole towards equator, scale on parallels
of latitude increases; it is found increased

12% at 75°, 4-5% at 60° and 11-0% at 45°

parallels of latitudes.

3)

4)

©))

Though it is not an orthomorphic (true
shape) projection, yet shape remairs
considerably true from pole (90°) to 60°
latitude. From 60° onwards towards th¢

€quator, shape in east-west direction begins |

to be elongated. .
Area is also not truly shown in ths

projection, but the distance and direction of

places from the centre of the pl"OJ'ec“on
remain accurate,

Maximum half of the globe can be sho!
on this projection.

of
Uses. This Projection is specially useful f

. s¢.
making maps of arctjc region for general purpol
Besides, this projection is also used for P
discoveries and polar navigation.
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Fig 15. Polar zenithal eqdi@® projection.

(B) Polar Zenithal Equal-area Projection

| This is a non-perspective projection, the credit of
first constructing it is given to cartographer J.H.
! Lambert. It is, therefore, also called Lambert’s
| zenithal equal-area projection. Construction of
| this projection is very simple.

| O'<mmpRam P At 1 _: 200,000,000 scale,
§ construct polar zenithal equal-area projection for
making a map of northern hemisphere; interval of
| the projection is 30°,

Method of construction. According to the

| scale, the radius of the reduced sphere of the
earth, i.e,

_ 635,000,000

= 200,000,000 ~ !
Following Fig.15A draw a quadrant ABO with
{ 2 radius of 3.17 cm. Draw lines OC and OD
| Making 30° angles at O point of OB line. Join
| BCD points 10 A with straight lines. Now two

7 cm

G_—,‘],l/a( e )

straight lines EF and GH which intersect each
other at right angle at N point (Fig. 15 B). Draw
three circles with N centre and AB, AC and AD
chords as radius. These circles will be 0°, 30°N
and 60°N parallel of latitudes. The centre of the
projection N point represents north pole. For
making longitudes draw 12 straight lines from N
point of NF line at an interval of 30°. Write degrees
on parallel of latitudes and longitudes as in the
figure.

Identification

(1) Parallels of latitude are concentric circles
drawn from centre of the projection.

(2) Longitudes are radial straight lines radiated
from the pole at actual angular distance.

(3) Parallels of latitude and longitudes intersect
one-another at right angle.

(4) Spacing between parallel of latitudes decreases
from pole (centre of the projection) towards

€quator. (G-21 E)
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Properties

(1) Scale of longitudes decreases from poles
towards the equator, but this decrease is very
litle from pole upto 30° distance (i.e.
between 90° and 60° latitudes).

(2) At any point on this projection, as much the
scale of longitude is decreased, scale of latitudes
is increased in the same magnitude. Thus,
because of mutual compensation in scales of
parallel of latitudes and longitudes the projection
maintains the merit of true (correct) area.

(3) The map of only one hemisphere can be
made on this projection.

(4) Like in other zenithal projections, the

directions from the pole remains true all

around in this projection also.

N’ D (o]

5

+~--282 cM— -

A

A

o)

100°W

B

(5) Shape and areas near pole remajy
considerably true, but away from pole, \
distortion in shape towards equator bcging.
increase in magnitude. 0
Uses. As a subsequence of being trye ey

and approximately true shape near the pole, thiy

projection is especially useful for distribution Mapg
of polar areas.

) Gnomonic Polar Zenithal Projection
e —

This is a perspective (based on the principle of
source of light or the point in the globe frop
where network of latitude and longitude is seen)
projection and is also called central polar
zenithal projection. Infact. this projection
represents polar case (plane paper touching the

120°

100°E

300

Fig 16. Gnomonic polar zenithal projection.
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] at the pole) of xhe- gnomonic. zenithal
gioP‘ . The network of this projection is based
Projecy assumptions-first, plane of projection

on ™ he globe at pole and second, the source

[ouches he centre of the globe.

oht is at 1
| of j!,"-bf /1 : For making a map for area
: jecti le 1 : 225,000,0
hal prOjCCthﬂ on a sca R ,000
z,e.f}:[gmticular interval of 20°,
\ Method of construction. On the given scale,

635,000,000
R = 725,000,000 ~ 282 em

As in Fig. 16 A, draw a quadrant N’ AO with
i 5 radius of 2-82 cm. Draw a line N' B parallel to
A0 from N’ point. Now, first make an angle of
30° followed by 20° interval whose lines will
itersect N’ B line at B, C and D points.
; Now draw a vertical line EF (Fig.16B). Take
B a point N on it and draw circles with N' B, NC
‘B and N’ D radii in Fig.16A. These circles will be
| parallel of latitude 30°, 50° and 70°N respectively.
¥ The centre N is 90°N. For making longitudes,
! wking NF line as base, draw straight lines at 20°
§ interval around centre N. As shown in the figure,
write degrees of latitudes and longitudes to
‘B complete the construction of the projection.

Identification

(1) Parallels of latitude are concentric circles
drawn from pole as centre, the distance
between which increases rapidly outwards
from the pole. The equator can not be
represented on this projection.

(2) Longitudes are straight lines radiated from
the pole at an interval of equal angular
distance.

(3) Parallels of latitude and longitudes intersect
each other at right angle.

Properties

(I) Scale of longitudes continuously increases as
the consequence of increasing distance
between parallels of latitude outwards from
the pole; this increase being about 10 per cent
at 60° latitude and more than 27 per cent at
45° latitude.

Scale of parallels of latitude increases with
Increasing distance from the pole; the scale

- %ﬂn 30°N to 90°N, construct a gnomonic polar-

of 60° parallel of latitude is increased 15

© . _per cent and the scale of 45° parallel of
latitude is increased more than 40 per
cent. ,

(3) Shape remains true considerably from pole
to 30° but thereafter the shape begins to
distort very much.

(4) With increasing distance from the pole, area
begins to increase. .

(5) Direction from the pole towards each
direction is true.

(6) Any straight line drawn on the map makes
a segment of the great circle on this
projection.

(7) 1t is not possible to show the whole of a
hemisphere on this projection.

Uses. Navigational and general purpose maps
of arctic areas are made on this projection.

(D) Stereographic Polar Zenithal
Projection

This is a perspective projection, in which it is
supposed that the plane of projection touches one
pole and the source of light is at another pole
and thus is the network of parallels of latitude
and longitude constructed. Construction of this
projection is very simple.
(Q* Exge® 12 : On a scale of 1 : 250,000,000,
construct a stereographic polar zenithal projection
for northern hemisphere. Keep an interval of 15°
in the projection.

- Method of construction. According to the
scale, |

635,000,000
R = 550,000,000

Draw a semicircle N’ A S as shown in
Fig.17A with a radius of 2-54 cm. In this
semicircle, point N' represents the north pole, S
point the south pole and O point, the centre of
the earth. Thus N’ S line shows polar diameter
and OA line, the equatorial radius. Draw from O
centre and base as OA line, the lines of angles
15°, 30°, 45°, 60° and 75°, which intersect N* A
arc at B, C, D, E and F lines respectively. Join
point S to A, B, C, D, E and F drawing straight
lines, which intersect N’ A’ tangent at A', B', C’,
D', E’' and F’' points respectively. (G-21 E)

= 2-54 cm



B

SCALE 1': 250,000,000

Now draw a vertical straight line (Fig,17B) - (3) Panallel of latitude an longitudes ‘intersect “}

Taking a point N on this line, draw concentric

circles with radii N' A, N’ B’, N’ ¢ » N'D', ' (4) The distance of the equator from the pole is ..}

N"E" and N’ F'. These circles will represent Q°
(equation), 15°N, 30°N, 45°N, 60°N and 75°N
parallels of latitude and N point represents the
north pole. For drawing longitudes make Straight
lines from N point at the interval of 15° and

write the degrees of longitudes they show. as in
the figure, aii :

Identification 7 ,
(1) Parallels of latitude are concentric - circles

drawn from pole as centre and their spacing

towards equator keeps on increasing, '

(2) Longitudes are straight lines radiated frdﬁ) :

~_the pole at equal angular distance,
(G-21 E) ;

Fig 17, Slcréogrnphic‘ polar zenithal projection.

. Properties . R R e
(1) This has become an orthomorphic (true |

each other at right angle.

~.equal to the diameter of the reduced sphere
of thé'canh'(according to given scale). NG

shape) projection because with the rate by
.. Which increase in the length of parallels of
latitude from centre of projection towards the
~ _equator happens, Wwith  the same rf |
. meridional distances towards the equator als¢  }
- increases, S t
(2). Direction remains “true ‘all around from the :
centre of projection, So, it is an orthomorphic

as well as an azimuthal projection.

Y
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i 5 As opposed 10 gnomonic polar zenithal
B rojection, the equator can be drawn in this
projcctlon..

E Uses- Until a few years ago, this projection
» 25 Very much used to §h0w the earth in two
| emispheres or for r_nakmg maps of different
| continents OF countries. But owing to much
| ariation in the scale on this projection, its
| importance has declined in the present times.

| The construction of this projection is based on
o suppositions—First, projection-plane touches
| globe at pole and Second, the source of light is
| supposed to be situated at -a point of infinite
| jistance. The method of construction of this

| projection is very simple.

D) orthographic Polar Zenithal
Projection N ‘ :

=y

. Fig 18 :B. Orthoéraphié polar z_énith'alrprojgctiiqn;

SCALE 1 125,000,000

(ol . S




Y

L LT
QO " <M 13 : At a scale of | : 125,000,000 (2) This projection is neither orthomoppy,. :/
make a orthographic polar zenithal projection for homolographic but the direction ft‘mailc Py |
making a map of northern hemisphere. Interval of in all directions. ™ tny l

projection is 15°. (3) Distortion in area and shape increg
Method of construction. According to the marginal parts of the projection, h

Uses. The importance of this pmje‘-'lion. {

scale given,
635.000.000 very little from geographical view-point, By .
= ——— =5.08 cm cartographers of the U.S.A. have showy te
125,000,000 N A Inter,
in this projection in last few years, R-E.Hary,
n |

Draw a quadrant NAO with a radius of 5.08 has published many interesting maps g " |
cm (Fig.18A). In this NAO quadrant, O point projection in an atlas called ‘A War A:;" thy |
represents the centre of the globe and point N, Americans’. Though area and shape in mg @ fo
the.north pole. Draw a tangent (right angle at a on these maps is very much erroneoT,M
fadius, hets N(.)) NA® . TNow draw OF, OC, O,D’ delusion of the presence of undulating parts oy
OE and OF lines from centre O and base-line while seeing these maps. So, by using ﬂ?,cq"
OA at an interval of 15°. Draw lines from points colours and shades, relief feau,lres canibe br(':::;
A‘ B, C, D, E and F pz.arallel to NO which out more effectively in these maps, It is especia,
intersect NA' tangent at points A’, B’, C', D', useful for astronomical maps. 7
E’ and F’ respectively.

Now, draw a straight vertical line (Fig.18B). —
Taking a point N’ on this line draw circles with &ONVENT]ONAL PROJECTION) |
the radii NA' , NB’, NC', ND', NE' and > =
NF’ which will represent parallels of latitude of
0° (equator), 15°N, 30°N, 45°N, 60°N and 75°N A projection made for a specific use and
in the projection. Point N is the north pole. Draw  independently without any principle or source of
angles from centre N’ at an interval of 15° thus  light, are called conventional projections. These
drawn straight lines being the longitudes and  projections are constructed after so much |
write the degrees they show as in the figure  modification that these can not be put in the
catégory of conical, cylindrical or zenithal
. . projections. Construction of conventional
Identification ) .. projections is totally based on mathematical rules
(1) Parallels of latitude are concentric circles and and no consideration of projection-plane or soure

space between them d_ecre.ases outwards from of light is taken into consideration. Main types of

the centre of the projection. _ conventional projections are explained below.
(2) Longitudes are straight lines radiated from

given.

the pole at equal angular distance. ( ollweide’s Homolographic
(3) Parallels of latitude and longitudes intersect Projection
each other at right angle. . :
5 & This is an equal-area (true area) projection which

4) Only one hemisphere (either north or south
@ hem)i’sphere) at the most can be shown on  Was first made by a German canogaph;f o is
this projection. Branden Mollweide in 180§. That is W y‘dc's
called Mollweide’s projection or Mollwe! p
Properties homolographic projection. Three things 2
(1) With increasing distance from the centre of  carried out in order to create the property of eqaw
the projection, the scale decreases rapidly  area in this projection. First, 90°E an st
along the longitudes. Its reason is decreasing  longitudes together are shown by a circle: “'n:‘ :
distance between parallels of latitudes from  radius is equal to /2R . By doing so, this ;hlert- [

the centre of the projection. correctly represents the area of one hemis
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Fig 19. Mollweid's projection.

Secondly, the length of equation is kept twice the  Table-2. Distance of different parallels of latitude
length of central meridian or fourfold of the radius  from the equator can also be determined with the
of the circle made in the projection i.e. 4 x J2R. help of Table-3. In this table, values of the angles
Thirdly, the distance of each parallel of latitude in degrees are given to be drawn from the centre
from the equator is found out with the help of  of the central circle (made up of 90°E and 90°W

Table 2 Dlstance of parallels of latitudes from the equator'

— T — Y R IE gn T cn N gn A (Y. T o o T D sy
AT el

il i ,::  {i'.;‘,‘ : f‘.pg.-alue!; A1) Dtstance v

3° 0-097%R or 0-069%r 50° 0-920XR Or 0-651Xr

10° 0-197%R or 0-139%r 55° 1-001XR OF 0-708Xr

15° 0-289XR or 0-205%r . 60° 1-077%R or 0-762%r

20° 0-384%R or 0-272%r 65° 1:-150xR or 0-814xr
25¢ 0-479%R or 0-339%r 70° 1:218%R or 0-862%r
30° 0-571XR or 0-404Xr 75° 1-281%XR or 0-906%r
35° 0-661%R Or 0-468%r 80° 1:336XR Or 0-945xr
40° 0-750XR or 0-531%r 8s5° 1:382XR Or 0-978%r
45° : 0-837%R Or 0-592%r . 1,203 1-414XR or 1:000Xr.

R Radius of the reduced sphere of the earth at a given scale.
= Radius of the circle made by 90°E and 90°W longitudes i.c. \ER

Values of R and r may differ slightly from those given in other books because calculation of these values is based on the
Values acquired by estimated values of 6 from graph; but the difference is so insignificant that it does not affect the

Co|
MStruction of projection significantly.
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Table 3. Distance in degrees of parallels of latitudes from
the equator (estimates)! .

oot s o R SR IR
TR Y MR T T e Ay e ST

. Parallelof - . Angle to be made o ECH S
- L .‘centre, from equator s i<

RS a

G latitude

-y 80"
mo 15°45’'

20 ,

w 20

50° 40o 30'

60° 490 25'

80° 71°0’

90°0'

90° .

longitudes together) with the equator as base line.
Lines of angles drawn according to the table

intersect circumference of the central circle at -
certain points. They are joined parallel to equator -

and extended to represent the parallel of latitude
of that degree. A line parallel to the equator from
one intersection point can also be drawn.
: Construct Mollweid’s projection
at a scale of 1 : 250,000,000 for making a world
map, keep interval of 15° in the projection.

Method of construction. According to the
given scale, radius of the reduced sphere of the
earth, i.e.,

635,000,000

R = 250,000,000 = 254 cm

The radius of central circle of the projection
comprising of 90°E and 90°W longitudes together,
ie.

r= 2R = 1414 x 2.54 = 3.59 ¢m

For constructing the projection, first of all
draw a circle NBSA with a radius of 3.59 cm
(Fig. 19). Draw AB equatorial diameter and NS
polar diameter (central meridian) in this circle
which intersect each other at O point. Now
calculate distance of different parallels of latitude
from the equator with the help of Table-2 in the
following way2—

Distance of 15° parallel of latitude from the
equator,

=0-205 x r = 0.205 x 3.59 = 0-74 ¢m

|5
-
>
N
5
)

X
3
&

A

ction to l{te Study of Map Projection, London, 1965, p.168. ;
I, angles will be drawn from point O according to Table-3. ko

ill represent 60°N parallel of latitude,

point with a distance of 0-74, 1.45, 2.12, 2.3

Distance of 30° parallel of latitude from , .
I

equator, ‘
= 0404 xr = 0-404 x 3.59 = |.45 cm 2
Distance of 45° parallel of latitude from the ﬁ
equator,

=0-592 x r =0-592 x 3-59 = 2.12 ¢ry

Distance of 60° parallel of latitude from
equator,

= 0762 x r = 0-762 x 3-59 = 2.73 ¢ny

Distance of 75° parallel of latitude from f, |
equator, ;

= 0906 x r = 0-906 x 3-59 = 3.25 ¢y

Distance of 90° (pole) from the equator,

= 1000 x r = 1-000 x 3-59 = 3.59 ¢m

For using these results, mark C, D, E,
and G points on both sides of NS line from ¢

the

and 3.25 cm respectively. Lines drawn from these
points parallel to AB will represent 15°, 30°,
45°, 60°, 75° N and S parallel of latitude
respectively.

Now extend AB on both sides so long that
AQ equals OA and BR equals OB. In the same
way, make all latitudes double the length of each
within the circle. For example, HI has been made |
equal to DH and JK equal to DI. Divide each
latitude including the equator into 360/15 = 24
equal parts. Then join these points of the same
longitudes marked on latitudes to the poles (N
and S points) making ellipsoids which will
represent longitudes in this projection.

It is obvious from the above description that
the equator QR is made double the length of the
central meridian NS i.e. 4 x 2R = 14:36cm.

l(fentiﬁcation

(1) All parallels of latitude are parallel lines and

their spacing decreases from the equator 10
the poles.

Central meridian is a straight line; 90°E and :
90°W longitudes are two halves of one circk P
and the remaining longitudes are ellipsoids-

Only central meridian’ intersects parallels of
latitude at right angle; remaining longitudes
intersect them obliquely and the obliqueness

@

3)

intersects circumference of NBSA circle o
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atinuous 10 increase towards the east and
. che west from central meridian, :

: :;entfﬂ' meridian is half the length of the
) Cor vides ol

§  The distance between successive longitudes
! (5) ot any parallel of latitude is equal.

| properties ' o
(1) As the length of equator is stnaller than its
§ ' sctual length (2mR), scale on it, therefore, is
also smaller. As a matter of fact, scale on
the equator and upto 45° parallels of latitude
from the equator is reduced and the scale on
parallels of latitude from 45° latitude to poles
is increased. :

§ (2) Scale is reduced on central meridian as it
is made half the length of the equator, But
with the increasing distance of longitudes
from central  meridian their scale = also

boundary areas. . .

this projection has become homolographic
: (equal-area). - 3L '
(4) From the central meridian upto 30°, shape is

the shape of maps is very much distorted in
the boundary areas-of the projection, yet this-
distortion is less than that occurs in sinusoidal
projection. 2 '

(5) Direction is not represented true in this
projection. g ‘

Uses. Enough use has been made of
! Mollweid’s projection in atlases for distribution
maps of the world. Since shape is very much
{ distorted in boundary areas of world maps in this
§ projection, interrupted Mollweid’s projection is
I much used in atlases these days in place of simple
Mollweid’s projection.

Sanson-Flamsteed’s Sinusoidal - I/ (<t
Projection Wi

| This projection was first made in 1650 by Nicolas
Sanson, a French cartographer ‘and geographer.
§ About 50 years later famous: British Astronomer
| John Flamsteed used this projection; that is why
this projection is called Sanson-Flamsteed’s
§ Projection after the name of both of these scholars.

increases. It is increased” very much on"

(3) Due to above mentioned changes of the ~sc;‘a:le, .

fairly well shown in this projection. Though -

~ As the consequence of the use of sine curves in the

construction of this projection, it is also called
Sinusoidal or Sine curved projection. This is a
homolographic (equal-area) projection which is
considered as a specific form of Bonne’s projection
on the basis of the method of construction.
Equator is true according to the scale in this
projection i.e. this is made equal to 2nR and the
central meridian is half the length of equator, i.c.
equal to nR. Construction of this projection is easy
in comparison to Mollweid’s projection.
(2 »Gmwpie <t5 : Construct a sinusoidal
projection on a scale 1 : 250,000,000 for making
a map of the world. Interval in the projection
is 15°. ,

Method of construction :° ;
(1) Radius of the reduced sphere of the earth,
ie., _ ‘
| 635000000
‘  R= 350000000 = 3% Cm
RYe) True length of the equator = 2aR

i " L 2x22x2:54

= 1596
; 7 cm
- (3) Length of central meridian
_ 2R 1596 _ o
ST cm

First of all draw a quadrant NMO with a
radius of 2-:54 cm (Fig. 20 A). Draw lines of 15°
angles on OM line from O point. The line of 15°
angle intersects the circumference of quadrant at
L point. Draw small quadrant with O point as
centre and ML arc as radius at which lines of
angles 0°, 15°, 30°, 45°, 60° and 75° will intersect
at A, B, C, D, E and F points. Perpendiculars
BB', CC', DD', EE’ and FF' dropped on ON
line from A, B, C, D and E points will be spacing
of adjoining longitudes at respective latitudes in
the projection. ‘ ‘

- Now draw a horizontal line QR equal to
15.96 cm as shown in Fig.20B and divide it.into
360°/.15° = 24 equal parts. At the central point P
of this line, draw N’ S’ _perpendicular on both
sides - of this line. Divide N’ S’ perpendicular
(?entral meridian) into 6 parts each on both
sides from point P with the same distance with

N

i

i
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Fig 20. Sinusoidal projection.

which QR line (equator) was divided. From the  (2) Central meridian is a straight vertical line a

marks of division draw lines parallel to QR. its length is half of the length of equator. Al
These parallel lines will show northern and other remaining longitudes are mixed curves
southern parallels of latitude at an interval of 15°  (3) Spacing of longitudes at any one parallel o
(Fig. 20). latitude is equal. o
For drawing longitudes, divide equally on both ~ (4) The equator and the central meridian 5
sides of the latitudes of 15° NS, 30°NS, 45°NS, divided with the same and equal distance.
60°NS and 75°NS with distances of BB, CC’',  (5) Only central meridian intersects the Cquamfa:
DD’, EE’ and FF’ respectively putting 12 marks right angle; other longitudes intersecl!n;
on each side (see figure). Complete drawing latitudes obliquely. Obliqueness of imers:eC"‘;t
longitudes by joining division marks for the same continuously increases with increasing dis®"
longitude to poles (N’ and S’ points) with smooth from the equator and central meridian-
curves. Taking central meridian as 0° longitude,
write degrees they represent on all longitudes. Properties : patof
(1) Scale at each latitude including the €4
Identification is true.

, but
(1) Parallels of latitude are drawn straight parallel ~ (2) Scale at central meridian is true (correct)

lines at equal distance. The length of parallels with increasing distance to east and weS;egins
0

of latitude and their spacing is true according it, increase of scale of longitudes als
to occur.

to scale.
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In the boundary areas of this

shape of the landmasses

distorted.

(4) This is an ?qual-area projection.

P Directif’" Is not represented truly o this
projectlon-

Uses. Though the world map can be made
on this pmjectiotf, yet due to extreme distortion
of the shape in boundary areas, sinusoidal
projection is not often used for this purpose.
Shape is relatively less distorted in Mollweid’s
projection  as compared ‘to' the sinusoidal
projection.  So, v.vorl.d map is better made on
Mollweid’s  projection than on sinusoidal
projection. Sinusoidal projection is very much
useful in making equal-area projection  for
continents located near the equator with less
east-west  extension ie., Africa and South
America.

_projection, the
IS very much

&),

CHOICE OF PROJECTIONS

From the description given above, it is clear
that there are many kinds of map projections,
but till now no such projection could be made
on which correct representation of spherical
earth from all viewpoints could be made. If
any projection is orthomorphic (true shape),
area on it becomes incorrect. Similarly, if the
merit of equal area is present, then scale,
direction or shape related some shortcomings
crop up. In addition, in some projections only
one of the eastern or western hemisphere can
be mapped. ' '

Owing to above mentioned diﬁ'lc.ullies, th.e
choice of appropriate projection for a map 1S

always made keeping in view the purpose of that
map,

(A) Distribution Maps

Dis_tribution maps need some of the equal-area
Projections so that areas shown on that map be
mutually compared. For making distribution maps
of tropical areas, choice of any one of Lambert’s
cylipdrical equal-area projection, Mollweide’s
Projection and sinusoidal projection is appropriate.
For distribution maps of the whole world, the choice
of Mollweide’s or sinusoidal projection is made. A
good distribution map of the world can not be made
on cylindrical equal-area projection.

(B) General Purpose Maps of the World

Mercator’s projection is very much useful for
navigational maps. Though this projection is
largely used for representing the direction of ocean
currents and winds, yet general purpose maps are
not made on Mercator’s projection due to huge
increase in area of high latitude zones. So choice
of one of either Mollweide’s or sinusoidal
projection is beneficial for this purpose. For
showing true direction, in addition to Mercator’s
projection, zenithal projection can also be chosen
in accordance to the need.

(C) Maps of Continents

Continents located in only one hemisphere and
having relatively . less longitudinal (east-west)
extention as North America, Europe and Australia’s
distribution maps are very well made on Bonne’s
projection.” South America and Africa are such
continents as are extended in both the hemispheres;
so either sinusoidal or Moliweide’s projection
should "be chosen for" these continents.

(D) Maps of Small Countries

Small countries with less north-south extension are
effectively presented on conical projection with
two standard parallels.




