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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

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 December 2005 Research and Training

vi



TEXTBOOK DEVELOPMENT

COMMITTEE

CHAIRPERSON, ADVISORY COMMITTEE FOR SOCIAL SCIENCE

TEXTBOOKS AT HIGHER SECONDARY LEVEL

Hari Vasudevan, Professor, Department of History, University of

Calcutta, Kolkata

CHIEF ADVISOR

M. H. Qureshi, Professor, CSRD, Jawaharlal Nehru University, New

Delhi

MEMBERS

Rupa Das, PGT,  DPS, R.K. Puram, New Delhi

S.M. Rashid, Professor, Department of Geography, Jamia Millia

Islamia,

New Delhi

Sucharita Sen, Asstt. Professor, CSRD, Jawaharlal Nehru University,

New Delhi

Y. Sreekanth, Lecturer, DEME, NCERT, New Delhi

MEMBER-COORDINATOR

Tannu Malik, Lecturer,  DESSH, NCERT, New Delhi



Constitution of India

Fundamental Duties

It shall be the duty of every citizen of India —

(a) to abide by the Constitution and respect its ideals and institutions, the

National Flag and the National Anthem;

(b) to cherish and follow the noble ideals which inspired our national struggle

for freedom;

(c) to uphold and protect the sovereignty, unity and integrity of India;

(d) to defend the country and render national service when called upon to

do so;

(e) to promote harmony and the spirit of common brotherhood amongst all

the people of India transcending religious, linguistic and regional or

sectional diversities; to renounce practices derogatory to the dignity of

women;

(f) to value and preserve the rich heritage of our composite culture;

(g) to protect and improve the natural environment including forests, lakes,

rivers, wildlife and to have compassion for living creatures;

(h) to develop the scientific temper, humanism and the spirit of inquiry and

reform;

(i) to safeguard public property and to abjure violence;

(j) to strive towards excellence in all spheres of individual and collective

activity so that the nation constantly rises to higher levels of endeavour

and achievement;

*(k) who is a parent or guardian, to provide opportunities for education to

his child or, as the case may be, ward between the age of six and

fourteen years.

Note: The Article 51A containing Fundamental Duties was inserted by the Constitution

(42nd Amendment) Act, 1976 (with effect from 3 January 1977).

*(k) was inserted by the Constitution (86th Amendment) Act, 2002 (with effect from

1 April 2010).

Part IV A (Article 51 A)
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Ùyl!ã˛ˆÏeÓ˚ ̨ õ!Ó˚ã˛Î˚

xôƒyÎ̊ ÈüÈ1
Ùyl!ã˛̂ ÏeÓ̊ ̨õ!Ó̊ã˛Î̊

Ùyl!ã˛ Ï̂eÓ˚ § Ï̂Aà ˆï˛yÙÓ˚y !lŸã˛Î˚•z ˛õ!Ó˚!ã˛ï˛– ˛õ,!ÌÓ#Ó˚ !Ó!Ë˛ß¨ ˛xÇ¢ Ï̂Ü˛ ˆòáy Ï̂lyÓ˚ çlƒ §Ùyç!ÓK˛yl
˛õ%hflÏˆÏÜ˛ ˆï˛yÙÓ˚y Ùyl!ã˛ˆÏeÓ˚ ÓƒÓ•yÓ˚
ˆò Ï̂áSÈ– ̂ ï˛yÙÓ̊y ~ê˛yG çy Ï̂ly ̂ Î ̨õ,!ÌÓ#Ó̊
xyÜ,˛!ï˛ !çGˆÏÎ˚í˛ å˜eÙy!eÜ˛ä ~ÓÇ
ˆ@’yˆÏÓÓ˚ ÙyôƒˆÏÙ•z ˛õ,!Ì!ê˛ˆÏÜ˛ §ÓˆÏã˛ˆÏÎ˚
Ë˛yˆÏ°yË˛yˆÏÓ ≤Ãò!¢≈ï˛ Ü˛Ó˚y ÎyÎ˚ å!ã˛e
1.1ä– xlƒ!ò Ï̂Ü˛ Ùyl!ã˛ Ï̂e §¡õ)î≈ ̨õ,!ÌÓ#
xÌÓy ˛˛õÈ,!ÌÓ#Ó˚ !Ü˛S%È xÇ¢ Ü˛yàˆÏçÓ˚
G˛õÓ˚ xAÜ˛l Ü˛Ó˚y •Î˚– xlƒË˛y Ï̂Ó Ó°y
ÎyÎ˚ñ Ùyl!ã˛e •° !eÈüÈÙy!eÜ˛ ˛õ,!ÌÓ#Ó˚
!mÈüÈÙy!eÜ˛ xÓfiÌy– §%ï˛Ó˚yÇñ Ùyl!ã˛e
x!Ë˛ Ï̂«˛˛õ åMap ProjectionäÈüÈ~Ó˚
Ùyôƒ Ï̂Ù Ùyl!ã˛e xAÜ˛l Ü˛Ó˚y ÎyÎ˚ åã˛ï%̨ Ì≈
xôƒyÎ̊ ̂ ò Ï̂áyä ̂ Î Ï̂•ï%̨  ̨õ,!ÌÓ#Ó̊ Ë)̨ ÈüĘ̀ õ,̂ Ï¤˛Ó̊
§ÙhflÏ ˜Ó!¢T˛ƒ ~ÓÇ ~Ó˚ §!ë˛Ü˛ xyÜ˛yÓ˚
Ùyl!ã˛ˆÏe ˆòáyˆÏly §Ω˛Ó lÎ˚ñ ï˛y•z
Ùyl!ã˛e Ï̂Ü˛ «%̨ oyÜ˛yÓ˚ ˆflÒ Ï̂° xAÜ˛l Ü˛Ó˚y
•Î˚– ˆï˛yÙyˆÏòÓ˚ !Óòƒy°Î˚ ã˛cÓ˚ Óy
!ÓòƒyÎ˚ï˛l!ê˛ Ü˛“ly Ü˛ Ï̂Ó˚y– Î!ò !Óòƒy°Î˚
ã˛c Ï̂Ó˚Ó˚ §!ë˛Ü˛ xyÜ˛y Ï̂Ó˚ Ùyl!ã˛e Óy lÜ˛¢y

˜ï˛!Ó̊ Ü˛Ó̊y •Î̊ ï˛y• Ï̂° ~Ó̊ xyÜ˛yÓ̊ Ó,•_Ó̊ x Ï̂Ì≈ !Óòƒy°Î̊ ã˛c Ï̂Ó̊Ó̊•z §Ùyl • Ï̂Ó– ~•z Ü˛yÓ̊ Ï̂î Ùyl!ã˛e!ê˛ Ï̂Ü˛
ˆflÒ° xl%ÎyÎ˚# Óy x!Ë˛ Ï̂«˛ Į̈̂ õÓ˚ Ùyôƒ Ï̂Ù xAÜ˛l Ü˛Ó˚y •Î˚ Îy Ï̂ï˛ Ü˛yà Ï̂çÓ˚ ≤Ã Ï̂ï˛ƒÜ˛ê˛y !Ó®%fiÌ° ÓyhflÏÓ
xÓfiÌyl xl%ÎyÎ˚# •Î˚– ï˛ySÈyí ¸̨y !Ü˛S%È ≤Ãï˛#Ü˛ !ã˛•´ñ Ó˚. ~ÓÇ SÈyÎ˚y åShadesä ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ !Ó!Ë˛ß¨
ï˛Ìƒà%̂ Ï°y Ï̂Ü˛ §•çË˛y Ï̂Ó í z̨̨ õfiÌy˛õl Ü˛Ó˚y •Î˚– ~•zË˛y Ï̂Ó xyÙÓ˚y Ó° Ï̂ï˛ ̨õy!Ó˚ Ùyl!ã˛e §¡õ)î≈ ̨õ,!ÌÓ#Ó˚
Óy xyÇ!¢Ü˛ !Ü˛S%È xÇ Ï̂¢Ó˚ §Ùï˛° ˛õ,̂ Ï¤˛Ó˚ «%%̨ oyÜ˛yÓ˚ åReducedä ˆflÒ Ï̂°Ó˚ myÓ˚y ≤Ã!ï˛Ü˛#Ü˛Ó˚î ~ÓÇ

!ã˛e  1.1



2

ÓƒÓ•y!Ó˚Ü˛ Ë)˛ˆÏày° åË˛yàÈüÈIä

¢∑ Ï̂Ü˛y¢ (Glossary)

ˆÙÔçy Óy Ü˛ƒyí˛yfiê˛∆y° Ùyl!ã˛e (Cadastral Map ) : 1 : 500 ̂ ÌˆÏÜ˛ 1 : 4000 ˆflÒ° xl%§yˆÏÓ˚ Îál Ó,•ò xyÜ˛yˆÏÓ˚Ó˚ ~Ü˛!ê˛ Ùyl!ã˛e
xAÜ˛l Ü˛Ó˚y •Î˚ ~ÓÇ ~Ó˚ ÙyôƒˆÏÙ ˆÜ˛yˆÏly xM˛ˆÏ°Ó˚ §#Ùylyñ lyÙÜ˛Ó˚î G xlƒylƒ ï˛Ìƒà%ˆÏ°yˆÏÜ˛ í˛z˛õfiÌy!˛õï˛ Ü˛Ó˚y •Î˚–

!òà‰!Ó®% (Cardinal Points) : í˛z_Ó˚ åí˛zÉäñ ò!«˛î åòÉäñ ˛õ)Ó≈ å˛õ)Éäñ ˛õ!Ÿã˛Ù å˛õÉä–

Ùyl!ã˛e !ÓK˛yl (Cartography) :  Ü˛°yñ !ÓK˛yl ~ÓÇ ≤ÃÎ%!=˛ ÎyÓ˚ ÙyôƒˆÏÙ Ùyl!ã˛e ≤Ã›!ï˛Ü˛Ó˚îñ ã˛yê≈˛ñ lÜ˛¢y ~ÓÇ ˆË˛ÔˆÏày!°Ü˛
Ü ˛Ù!ÓÜ˛y¢ ï˛Ìy xôƒÎ˚l G ÓƒÓ•yÓ˚ §¡õ!Ü≈˛ï˛ !Ó£ÏÎ˚ í˛z˛õfiÌy˛õl Ü˛ˆÏÓ˚–

Ùyl!ã˛e §yôyÓ˚î#Ü˛Ó˚î (Generalisation-Map) :  ò,¢ƒÙyl Ó˚)˛õˆÏÜ˛ «˛!ï˛@˝ÃfiÌ ly Ü˛ˆÏÓ˚ Îál ˆflÒ° xl%§yˆÏÓ˚ ˆÜ˛yˆÏly Ùyl!ã˛ˆÏe
˜Ó!¢T˛ƒyÓ!°ˆÏÜ˛ §!ë˛Ü˛ G §Ó˚°Ë˛yˆÏÓ í˛z˛õfiÌy˛õl Ü˛Ó˚y •Î˚–

!çGˆÏÎ˚í˛ (Geoid) : ~Ü˛!ê˛ Ü˛Ù°y xyÜ,˛!ï˛Ó˚ x!Ë˛àï˛ˆÏày°Ü˛ Îy ˛õ,!ÌÓ#Ó˚ §!ë˛Ü˛ xyÜ,˛!ï˛ˆÏÜ˛ ˆòáyÎ˚–

Ùyl!ã˛e (Map) : «%˛oyÜ˛yÓ˚ ̂ flÒˆÏ° §¡õ)î≈ ̨ õ,!ÌÓ#Ó˚ !lÓ≈y!ã˛ï˛ñ ≤Ã!ï˛Ü˛#Ü,˛ï˛ ~ÓÇ §yôyÓ˚î#Ü˛Ó˚ˆÏîÓ˚ ÙyôƒˆÏÙ ̨ õ,!ÌÓ#Ó˚ ̂ Ü˛yˆÏly çyÎ˚ày Óy
xÇˆÏ¢Ó˚ í˛z˛õfiÌy˛õl–

ˆ◊!îÓÂô Ùyl!ã˛e (Map series) :  ~Ü˛•z ˆflÒ°ñ ˛õÂô!ï˛ ~ÓÇ !l!ò≈T˛Ü˛Ó˚ˆÏîÓ˚ ÙyôƒˆÏÙ Îál §Ù!T˛àï˛ ˆÜ˛yˆÏly xM˛° Óy ˆòˆÏ¢Ó˚
Ùyl!ã˛e ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚–

Ùyl!ã˛e x!Ë˛ˆÏ«˛˛õ (Projection-Map) :  ˆÎ ˛õÂô!ï˛ˆÏï˛ ˆày°yÜ˛yÓ˚ Ë)˛ÈüÈ˛õ,¤˛ˆÏÜ˛ §Ùï˛°˛õ,ˆÏ¤˛ Ó˚)˛õyhs˝Ó˚ Ü˛Ó˚y •Î˚–

ˆflÒ° (Scale) : Ùyl!ã˛ˆÏe ò%!ê˛ !Ó®%Ó˚ ò)Ó˚c G Ë)˛!ÙÓ˚ G˛õÓ˚ G•z ò%!ê˛ fiÌyˆÏlÓ˚ ≤ÃÜ,˛ï˛ ò)Ó˚ˆÏcÓ˚ xl%˛õyï˛–

lÜ˛¢y Ùyl!ã˛e (Sketch Map) : §!ë˛Ü˛ ˆflÒ° ÓƒÓ•yÓ˚ ly Ü˛ˆÏÓ˚ Îál áy!° •yˆÏï˛ ~Ü˛!ê˛ §Ó˚°#Ü,˛ï˛ Ùyl!ã˛e xAÜ˛l Ü˛Ó˚y •Î˚–

!ã˛e  1.2 ı ̨ !òÕ‘# õ!Ó˚̂ ÏÓ!T˛ï˛ lÜ˛¢y åÓyÙ !ò Ï̂Ü˛ä ~ÓÇ ~Ü˛!ê˛ !ò!Õ‘Ó˚ Ùyl!ã˛e åí˛yl !ò Ï̂Ü˛ä–



3

Ùyl!ã˛ˆÏeÓ˚ ̨ õ!Ó˚ã˛Î˚

§yôyÓ˚î#Ü˛Ó˚̂ ÏîÓ˚ Ùyôƒ Ï̂Ù í z̨̨ õfiÌy˛õl Ü˛Ó˚y •Î˚– ˆflÒ° Óy Ùy˛õ SÈyí ¸̨y ˆÜ˛y Ï̂ly ˆÓ˚áy Óy Ó•%Ë%̨ ç xAÜ˛l

Ü˛Ó˚̂ Ï° •z•y Ï̂Ü˛ Ùyl!ã˛e Ó°y ÎyÎ˚ ly– ~ê˛y Ï̂Ü˛ ˆÜ˛Ó° ˆÓ˚áy!ã˛e Ó°y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚– å!ã˛e 1.2ä– ~•z

xôƒy Ï̂Î˚ xyÙÓ˚y Ùyl!ã˛ Ï̂eÓ˚ ≤Ã Ï̂Î˚yçl#Î˚ï˛yñ ~à%̂ Ï°yÓ˚ ≤ÃÜ˛yÓ˚̂ ÏË˛ò ~ÓÇ í z̨̨ õ Ï̂Îy!àï˛y §¡õ Ï̂Ü≈̨  xôƒÎ˚l

Ü˛Ó˚̂ ÏÓy–

Ùyl!ã˛e !lÙ≈y Ï̂îÓ˚ ≤Ã Ï̂Î˚yçl#Î˚ï˛y (ESSENTIALS OF MAP MAKING)

!Ó!Ë˛ß¨Ó˚Ü˛Ù Ùyl!ã˛ Ï̂eÓ˚ Ù Ï̂ôƒ ˜Ó!¢T˛ƒ àï˛ §yôyÓ˚î#Ü˛Ó˚̂ ÏîÓ˚ ˆ«˛ Ï̂e xyÙÓ˚y lylyl x§%!ÓôyÓ˚ §¡ø%á#l

••z– Ùyl!ã˛e Ü˛°y Óy Ùyl!ã˛e ˜¢°# ~Ü˛!ê˛ !ÓK˛yl!Ë˛!_Ü˛ ˛õÂô!ï˛ ÎyÓ˚ Ùyôƒ Ï̂Ù §ÓÓ˚Ü˛ Ï̂ÙÓ˚ Ùyl!ã˛e

˜ï˛!Ó˚ Ü˛Ó˚yÓ˚ ̨õÂô!ï˛ ̨õ!Ó˚°!«˛ï˛ •Î˚– Ùyl!ã˛e !lÙ≈y Ï̂îÓ˚ à%Ó%̊c˛õ)î≈ ̨õÂô!ï˛à%̂ Ï°y •° ı

± ˆflÒ° (Scale)

± Ùyl!ã˛e x!Ë˛ Ï̂«˛˛õ (Map Projection)

± Ùyl!ã˛e §Ó˚°#Ü˛Ó˚î (Map Generalisation)

± Ùyl!ã˛e lÜ˛¢y (Map Design )

± Ùyl!ã˛e xAÜ˛l ~ÓÇ àë˛l (Map Construction and  Production)

ˆflÒ° (Scale) :  xyÙÓ˚y çy!l ̂ Î §Ó Ùyl!ã˛e Ï̂Ü˛•z ̂ flÒ° xl%§y Ï̂Ó˚ ̂ SÈy Ï̂ê˛y xyÜ˛y Ï̂Ó˚ ≤Ã›ï˛ Ü˛Ó˚y •Î˚–

Ùyl!ã˛e ≤Ã›ï˛Ü˛yÓ˚# Ï̂òÓ˚ §Ó≈≤ÃÌÙ Ùyl!ã˛ Ï̂eÓ˚ ˆflÒ° §¡õ Ï̂Ü≈̨  !§Âôyhs˝ !l Ï̂ï˛ •Î˚– ˆflÒ Ï̂°Ó˚ !lÓ≈yã˛l

xï˛ƒhs˝ xyÓ¢ƒÜ˛– ̂ Ü˛y Ï̂ly Ùyl!ã˛ Ï̂eÓ˚ ̂ flÒ° G•z Ùyl!ã˛ Ï̂e Ü˛ï˛ê%̨ Ü%̨  ï˛Ìƒñ !Ó£ÏÎ˚Ó›àï˛ §#ÙyÓÂôï˛y ~ÓÇ

ÓyhflÏ!ÓÜ˛ï˛yÓ˚ x!hflÏc xy Ï̂SÈ ï˛y !lô≈y!Ó˚ï˛ Ü˛ Ï̂Ó˚– í z̨òy•Ó˚îfl∫Ó)̨̊ õ Ó°y ÎyÎ˚ !ã˛e 1.3 ~ ̨õ,ÌÜ˛ ̨õ,ÌÜ˛ ̂ flÒ Ï̂°

≤Ã›ï˛  Ùyl!ã˛ Ï̂eÓ˚ Ù Ï̂ôƒ ̂ Î ̨õ!Ó˚Óï≈̨ l ~ÓÇ ̨õ!Ó˚Óï≈̨ làï˛ í z̨ß¨Î˚̂ ÏlÓ˚ ï%̨ °lyÙ)°Ü˛ xy Ï̂°yã˛ly Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ–

x!Ë˛ Ï̂«˛˛õ (Projection):  xyÙÓ˚y ~ê˛yG çy!l ˆÎñ Ùyl!ã˛e •° ˛õ,!ÌÓ#Ó˚ !eÈüÈÙy!eÜ˛ Ë)̨ ÈüÈ˛õ,̂ Ï¤˛Ó˚

í z̨̨ õfiÌy˛õl Îy §Ùï˛° !Ó!¢T˛ Ü˛yà Ï̂ç Ü˛Ó˚y •Î˚– ̂ ày°yÜ˛yÓ˚ ̨õ,!ÌÓ#Ó˚ ÓÜ ̨ ï˛° Ï̂Ü˛ ̨õ,¤˛ï˛ Ï̂° ≤Ãò¢≈l Ü˛Ó˚y•z

Ùyl!ã˛e x!«˛ Ï̂«˛ Į̈̂ õÓ˚ à%Ó%̊c˛õ)î≈ ò,!T˛Ë˛!Aà– xyÙy Ï̂òÓ˚ ~ê˛yG çyl Ï̂ï˛ • Ï̂Ó ˆÎ ~•z ≤ÃÜ˛yÓ˚ ˛õ!Ó˚Óï≈̨ Ï̂lÓ˚

çlƒ ̨õ,!ÌÓ#Ó˚ §!ë˛Ü˛ Ó)̊̂ Į̈ õÓ˚ !òÜ˛ñ ò)Ó˚cñ xM˛° G xyÜ,̨ !ï˛Ó˚ x˛õ!Ó˚•yÎ≈ ̨õ!Ó˚Óï≈̨ l â Ï̂ê˛– ~Ü˛!ê˛ ̂ ày°yÜ˛yÓ˚

˛õ,̂ Ï¤˛Ó˚ §Ùï˛°˛õ Ï̂¤˛ Ó)̨̊ õyhs˝Ó˚ Ü˛Ó˚yÓ˚ ≤Ã!Ü ̨ Î˚y Ï̂Ü˛ Ùyl!ã˛ Ï̂eÓ˚ x!Ë˛ Ï̂«˛˛õ Ó°y •Î˚– ~•z Ü˛yÓ˚̂ Ïî Ùyl!ã˛e

!lÙ≈y Ï̂îÓ˚ ˛õÂô!ï˛ !lÓ≈yã˛l G ÓƒÓ•yÓ˚ á%Ó à%Ó%̊c˛õ)î≈–

§yôyÓ˚î#Ü˛Ó˚î (Generalisation) :  ≤Ã Ï̂ï˛ƒÜ˛ Ùyl!ã˛e•z !l!ò≈T˛ ~Ü˛!ê˛ í ẑ̨ Ïj Ï̂¢ƒ xAÜ˛l Ü˛Ó˚y •Î˚–

í z̨òy•Ó˚îfl∫Ó)̨̊ õ Ó°y ÎyÎ˚ÈñÈ Ùyl!ã˛e xAÜ˛ Ï̂lÓ˚ §yôyÓ˚î í ẑ̨ Ïj¢ƒ •°Èüüü Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛ñ lòlò#ñ fl∫yË˛y!ÓÜ˛
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!¢ê˛ NH 43 ~Ó˚ xÇ¢ !Ó Ï̂¢£Ï !¢ê˛ 53 H ~Ó˚ xÇ¢ !Ó Ï̂¢£Ï

!¢ê• 53 H/2 ~Ó˚ xÇ¢ !Ó Ï̂¢£Ï ˛õÌ≤Ãò¢≈Ü˛ Ùyl!ã˛ Ï̂eÓ˚ xÇ¢ !Ó Ï̂¢£Ï

!ã˛e  1.3 ı Ùyl!ã˛ Ï̂eÓ˚ ï˛Ìƒ ≤Ãòy Ï̂l ̂ flÒ Ï̂°Ó˚ ≤ÃË˛yÓ
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í z̨!qòñ Óy§fiÌylñ ̂ Îyày Ï̂Îy Ï̂àÓ̊ Ùyôƒ Ï̂Ù •zï˛ƒy!ò §¡õ Ï̂Ü≈̨  ï˛Ìƒ ≤Ãò!¢≈ï˛ Ü˛Ó̊y– xlƒylƒ ≤Ãôyl í ẑ̨ Ïj¢ƒà%̂ Ï°y

•°ÈüüüÈ çl§ÇáƒyÓ˚ âlcñ Ù,!_Ü˛yÓ˚ ≤ÃÜ˛yÓ˚̂ ÏË˛ò Óy !¢ Ï̂“Ó˚ xÓfiÌyl •zï˛ƒy!ò ≤Ãò!¢≈ï˛ Ü˛Ó˚y– ~•zçlƒ

~ê˛y xÓ¢ƒÜ˛ ˆÎ Ùyl!Ïã Ï̂eÓ˚ í ẑ̨ Ïj¢ƒà%̂ Ï°y Ï̂Ü˛ lç Ï̂Ó˚ ˆÓ˚̂ Ïá §yÓôylï˛y˛õ)Ó≈Ü˛ ~Ó˚ !Ó£ÏÎ˚Ó› ã˛Î˚l Ü˛Ó˚y

í z̨!ã˛ï˛– ̂ Î Ï̂•ï%̨  ~Ü˛!ê˛ !l!ò≈T˛ í ẑ̨ Ïj Ï̂¢ƒ Ùyl!ã˛e Ï̂Ü˛ «%̨ oyÜ˛yÓ˚ ̂ flÒ Ï̂° ≤Ãò!¢≈ï˛ Ü˛Ó˚y •Î˚ñ Ùyl!ã˛e!Óò Ï̂òÓ˚

åcartographer ä ï,̨ ï˛#Î˚ Ü˛yç •° Ùyl!ã˛ Ï̂eÓ˚ !Ó£ÏÎ˚Ó› Ï̂Ü˛ §yôyÓ˚î#Ü˛Ó˚î Ü˛Ó˚y– ~ê˛y Ü˛Ó˚̂ Ïï˛ !à Ï̂Î˚

Ùyl!ã˛e!ÓK˛yl ≤Ã Ï̂Î˚yçl xl%§y Ï̂Ó˚ ≤Ãy§!AàÜ˛ ï˛Ìƒà%̂ Ï°y Ï̂Ü˛ !lÓ≈yã˛l Ü˛ Ï̂Ó˚ ~ÓÇ §•çï˛Ó˚ Ü˛ Ï̂Ó˚–  È

Ùyl!ã˛ Ï̂eÓ˚ lÜ˛¢y (Map Design) :  Ùyl!ã˛e!Ó Ï̂òÓ˚ ã˛ï%̨ Ì≈ à%Ó%̊c˛õ)î≈ Ü˛yç • Ï̂FSÈ Ùyl!ã˛ Ï̂eÓ˚ lÜ˛¢y

˜ï˛!Ó˚ Ü˛Ó˚y– ~Ó˚ Ùyôƒ Ï̂Ù lyly !ã˛•´ñ ï˛y Ï̂òÓ˚ xyÜ˛yÓ˚ G àë˛lñ x«˛Ó˚̃ Ï¢°#ñ ̂ Ó˚áyÓ˚ ̃ òâ≈ƒñ Ó˚̂ Ï.Ó˚ !lÓ≈yã˛l ~ÓÇ

SÈyÎ˚y åcolours and shadesä ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ Ùyl!ã˛ Ï̂eÓ˚ ï˛Ìƒ G ̃ Ó˚!áÜ˛ ̃ Ó!¢T˛ƒyÓ!° í z̨̨ õfiÌy˛õl Ü˛Ó˚y

•Î˚– §%ï˛Ó˚yÇñ Ùyl!ã˛ Ï̂eÓ˚ lÜ˛¢yç!lï˛ ̨õ!Ó˚Ü˛“ly ~Ü˛!ê˛ ç!ê˛° ≤Ã!Ü ̨ Î˚y ̂ Îáy Ï̂l !Ó!Ë˛ß¨ ï˛ Ï̂ÌƒÓ˚ §!ë˛Ü˛ K˛yl

xyÓ¢ƒÜ˛ Îy Ùyl!ã˛ Ï̂eÓ˚ ̃ Ó˚!áÜ˛ í z̨̨ õfiÌy˛õl Ï̂Ü˛ ≤ÃË˛y!Óï˛ Ü˛ Ï̂Ó˚–

Ùyl!ã˛e xAÜ˛l ~ÓÇ àë˛l (Map Construction and Production) :  Ùyl!ã˛e xAÜ˛l

~ÓÇ ˛õ%là≈ë˛l •° Ùyl!ã˛e !lÙ≈yî ≤Ã!Ü ̨ Î˚yÓ˚ ˛õM˛Ù à%Ó%̊c˛õ)î≈ Ü˛yç– ≤Ãyã˛#lÜ˛y Ï̂° Ùyl!ã˛e xAÜ˛l G

˛õ%là≈ë˛ Ï̂lÓ˚ ˆÓ!¢Ó˚Ë˛yà Ü˛yç•z •y Ï̂ï˛ Ü˛Ó˚y •ï˛– Ü˛°Ù G Ü˛y!° ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ ˛õ Ï̂Ó˚ ï˛y Îy!sfÜ˛ í z̨̨ õy Ï̂Î˚

SÈy˛õy • Ï̂ï˛y– Îy•z ̂ •yÜ˛ Ùyl!ã˛e xAÜ˛l ~ÓÇ ̨õ%là≈ë˛ Ï̂lÓ˚ ̂ «˛ Ï̂e ~Ü˛ !Ó≤’Ó# ̨õ!Ó˚Óï≈̨ l ~ Ï̂§ Ï̂SÈ– Óï≈̨ Ùy Ï̂l

Ü˛!¡õí z̨ê˛yÓ˚ ~ÓÇ Ê˛ Ï̂ê˛y!≤Ã!rê˛ÇÈüÈ~Ó˚ Ùyôƒ Ï̂Ù Ùyl!ã˛e !lÙ≈y Ï̂îÓ˚ ̂ «˛ Ï̂e ≤ÃÎ%!=˛àï˛ í z̨ß¨Î˚l Ü˛Ó˚y • Ï̂FSÈ–

Ùyl!ã˛e !lÙ≈y Ï̂îÓ˚ •z!ï˛•y§  (HISTORY OF MAP MAKING)

Ùyl!ã˛e !lÙ≈y Ï̂îÓ˚ •z!ï˛•y§ ÙylÓ §Ë˛ƒï˛yÓ˚ •z!ï˛•y Ï̂§Ó˚ Ù Ï̂ï˛y•z ˛õ%Ó˚yï˛l– ˛õ,!ÌÓ#Ó˚ §Ó Ï̂ã˛ Ï̂Î˚ ˛õ%Ó˚yï˛l

Ùyl!ã˛e!ê˛   2,500 !á fiê˛ ˛õ)Ó≈y Ï̂∑ ˆÙ Ï̂§y˛õ Ï̂ê˛!ÙÎ˚y Ï̂ï˛ Ùy!ê˛Ó˚ Ê˛° Ï̂Ü˛ xAÜ˛l Ü˛Ó˚y • Ï̂Î˚!SÈ°–  !ã˛e 1.4

~ !Ó Ï̂ŸªÓ˚ ê˛ Ï̂°!ÙÓ˚ Ùyl!ã˛e!ê˛ Ï̂Ü˛ ̂ òáy Ï̂ly • Ï̂Î˚̂ ÏSÈ– xyô%!lÜ˛ Ùyl!ã˛e !lÙ≈y Ï̂îÓ˚ çlÜ˛ !@˝ÃÜ˛ ~ÓÇ xyÓ˚Ó

Ë)̨ Ï̂ày°!Óò‰Ó˚y– ˛õ,!ÌÓ#Ó˚ ˛õ!Ó˚!ôÓ˚ Ùy˛õ ~ÓÇ Ùyl!ã˛e ˜ï˛!Ó˚ Ü˛Ó˚yÓ˚ ˆË˛Ô Ï̂ày!°Ü˛ fiÌylyAÜ˛ !lô≈yÓ˚̂ ÏîÓ˚

ˆ«˛ Ï̂e !@˝ÃÜ˛ ~ÓÇ xyÓ˚Ó Ë)̨ Ï̂ày°!Óò‰̂ ÏòÓ˚ Ë )̨!ÙÜ˛y x˛õ!Ó˚§#Ù– xyô%!lÜ˛Ü˛y° ¢%Ó%̊ •GÎ˚yÓ˚ §ÙÎ˚ Ùyl!ã˛e

!lÙ≈y Ï̂îÓ˚ Ü˛°y ~ÓÇ !ÓK˛yl Ï̂Ü˛ ̨õ%lç#≈!Óï˛ Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈñ ̂ Îáy Ï̂l ̨õ,!ÌÓ#Ó˚ !Ó Ï̂¢£Ï !çG Ï̂Î˚í˛ xyÜ,̨ !ï˛ Ï̂Ü˛

§Ùï˛°˛õ,̂ Ï¤˛ ≤Ãò!¢≈ï˛ Ü˛Ó˚yÓ˚ §ÙÎ˚ Ó)̨̊ õyhs˝̂ ÏÓ˚Ó˚ ≤ÃË˛yÓ Ï̂Ü˛ •…y§ Ü˛Ó˚yÓ˚ ≤ÃÎ˚y§ Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ– §!ë˛Ü˛ !òÜ˛ñ

ò)Ó˚c ~ÓÇ xyÎ˚ï˛ Ï̂lÓ˚ §!ë˛Ü˛ Ùy˛õ ̨õyGÎ˚yÓ˚ çlƒ Ùyl!ã˛e x!Ë˛ Ï̂«˛ Į̈̂ õÓ˚ §y•yÎƒ ̂ lGÎ˚y • Ï̂Î˚̂ ÏSÈ– ÓyÎ˚Ó#Î˚

xy Ï̂°yÜ˛!ã˛e!Óòƒy åaerial photographyä Ë)̨ ÈüĘ̀ õ,̂ Ï¤˛Ó̊ !Ó!Ë˛ß̈ xM˛ Ï̂°Ó̊ §Ù#«˛y §¡õ!Ü≈̨ ï˛ ï˛Ìƒà%̂ Ï°y Ï̂Ü˛

Ùyl!ã˛ Ï̂e ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚– í z̨l!ÓÇ¢ ~ÓÇ !ÓÇ¢ ¢ï˛y∑# Ï̂ï˛ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ÓƒÓ•yÓ˚ Ùyl!ã˛e

˜ï˛!Ó˚Ó˚ ≤Ã!Ü ̨ Î˚y Ï̂Ü˛ x!ôÜ˛ o%ï˛ Ü˛ Ï̂Ó˚̂ ÏSÈ–
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Ë˛yÓ˚ˆÏï˛ Ùyl!ã˛e ˜ï˛!Ó˚Ó˚ ≤Ã!Ü ˛Î˚y!ê˛

˜Ó!òÜ˛Ü˛y Ï̂° xyÓ̊Ω˛ • Ï̂Î̊!SÈ° Îál ̂ çƒy!ï≈̨ !Ó≈òƒy

§ÇÜ  ˛y hs ˝ §ï˛ƒï˛y ~ÓÇ Ù•yçyà!ï˛Ü˛

åcosmologicalä !ÓŸªy§ Ï̂Ü˛ ≤Ãyôylƒ ˆòGÎ˚y

•ˆÏï˛y– xyÎ≈Ë˛Rñ ÓÓ˚y•!Ù!•Ó˚ñ Ë˛yflÒÓ˚ ~ÓÇ

xlƒylƒ ̂ çƒy!ï˛!Ó≈K˛yl#àî ï˛y Ï̂òÓ̊ @Ã̋̂ ÏrÌ !Ó!Ë˛ß̈

Ú!§Âôyhs˝Û ~ÓÇ Ùï˛yÙï˛ Óƒ=˛ Ü˛ Ï̂Ó˚̂ ÏSÈl– ≤Ãyã˛#l

Ë˛yÓ˚ï˛#Î˚ !ÓòƒylÓ˚y §¡õ)î≈ ˛õ,!ÌÓ# Ï̂Ü˛ §yï˛!ê˛

m#ˆÏ˛õ Ë˛yà Ü˛ˆÏÓ˚ˆÏSÈl– (!ã˛e 1.5 ˆòˆÏáy) –

Ù•yË˛yÓ˚̂ Ïï˛ ~•z Ùï˛yÙï˛ à,•#ï˛ • Ï̂Î˚!SÈ° ˆÎ

ˆày°yÜ˛yÓ˚ ˛õ,!ÌÓ# ã˛yÓ˚!ò Ï̂Ü˛ ç° !ò Ï̂Î˚ ˆâÓ˚y

(!ã˛e 1.6 ˆòˆÏáy)– ˆê˛yí˛Ó˚Ù° ≤ÃÓ!ï≈˛ï˛

Ë)̨ ÈüÈ˛õ,̂ Ï¤˛Ó˚ §Ù#«˛y ~ÓÇ Ùyl!ã˛e !lÙ≈yî Ó˚yçfl∫

xyòy Ï̂Î̊Ó̊ ~Ü˛!ê˛ à%Ó̊%c˛õ)î≈  ̨õÂô!ï˛ !SÈ°– ÙôƒÎ%̂ Ïà Ë˛yÓ̊ Ï̂ï˛ ̂ ¢Ó̊¢y• §%!Ó̊ Ó̊yçfl∫ xyòy Ï̂Î̊Ó̊ çlƒ Ùyl!ã˛ Ï̂eÓ̊

xyô%!lÜ˛#Ü˛Ó˚̂ ÏîÓ˚ G˛õÓ˚ ̂ çyÓ˚ !ò Ï̂Î˚!SÈ Ï̂°l– §yÓ˚y ̂ ò Ï̂¢ ï˛ÍÜ˛y°#l §Ù Ï̂Î˚ í z̨ß¨ï˛ Ùyl!ã˛e !lÙ≈y Ï̂îÓ˚ çlƒ

Ë)̨ ÈüÈ˛˛õ,¤˛ §¡õ!Ü≈̨ ï˛ §Ù#«˛y  §Çà!ë˛ï˛ Ü˛Ó˚y • Ï̂Î˚!SÈ°– 1767 §y Ï̂° Ë˛yÓ˚ï˛#Î˚ §Ù#«˛y åSurvey of Indiaä

§ÇfiÌy àë˛l Ü˛Ó˚y •Î˚– xÓ Ï̂¢ Ï̂£Ï 1785 §y Ï̂° !•®%fiÌy Ï̂lÓ˚ Ùyl!ã˛e ã)̨ í ¸̨yhs˝ Ó)̨̊ õ ˛õyÎ˚– xyç Ë˛yÓ˚ï˛#Î˚

§Ù#«˛y §ÇfiÌy !Ó!Ë˛ß¨ ˆflÒ° xl%§y Ï̂Ó˚ §yÓ˚y Ë˛yÓ˚̂ Ïï˛Ó˚ çlƒ Ùyl!ã˛e !lÙ≈yî Ü˛Ó˚̂ ÏSÈ–

!ã˛e  1.5  ı   ≤Ãyã˛#l Ë˛yÓ˚̂ Ïï˛ !ã˛!•´ï˛ ˛õ,!ÌÓ#Ó˚
§yï˛!ê˛ m#˛õ–

!ã˛e  1.6  ı   Ù•yË˛yÓ˚ï˛ ˆÌ Ï̂Ü˛ à,•#ï˛ ˆày°yÜ˛yÓ˚ ˛õ,!ÌÓ#
Îy ç° myÓ˚y ˆâÓ˚yG !SÈ° –

!ã˛e  1.4  ı ê˛ Ï̂°!ÙÓ˚ myÓ˚y !l!Ù≈ï˛ ˛õ,!ÌÓ#Ó˚ Ùyl!ã˛e
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ˆflÒ° xl%§y Ï̂Ó˚ Ùyl!ã˛ Ï̂eÓ˚ ˆ◊!î !ÓË˛yà (Types of Maps Based on Scale) :  ˆflÒ°

xl%§y Ï̂Ó˚ Ùyl!ã˛e Ï̂Ü˛ ò%•z Ë˛y Ï̂à Ë˛yà Ü˛Ó˚y ÎyÎ˚– ÎÌy ı Ó,•Í ˆflÒ° (large-scale) ~ÓÇ «%̨ o ˆflÒ°

(small-scale)– ˆSÈyê˛ xM˛°à%̂ Ï°y Ï̂Ü˛ ≤Ãò!¢≈ï˛ Ü˛Ó˚yÓ˚ çlƒ x Į̈̂ õ«˛yÜ,̨ ï˛ Ó,•Í ˆflÒ° ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚–

í z̨òy•Ó˚îfl∫Ó)̨̊ õ Ó°y ÎyÎ˚ñ 1: 250,000, 1:50,000 xÌÓy 1:25,000 ˆflÒ° ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ Ë)̨ §ÇfiÌy!lÜ˛

Ùyl!ã˛e åTopographical Mapä ≤Ã›ï˛ Ü˛Ó˚y •Î˚ ~ÓÇ @˝Ãy Ï̂ÙÓ˚ Ùyl!ã˛eñ ¢• Ï̂Ó˚Ó˚ xyM˛!°Ü˛ ̨õ!Ó˚Ü˛“lyÓ˚

Ùyl!ã˛eñ Óy!í ¸̨Ó˚ lÜ˛¢yÓ˚ ̨ õ!Ó˚Ü˛“ly •zï˛ƒy!ò Ó,•Í ̂ flÒ° Ùyl!ã˛ Ï̂eÓ˚ Ùyôƒ Ï̂Ù ÎÌyÈüÈ   1:4,000, 1:2,000

~ÓÇ 1:500 ̂ flÒ Ï̂° ≤Ã›ï˛ Ü˛Ó˚y •Î˚– xlƒ!ò Ï̂Ü˛ñ «%̨ o ̂ flÒ Ï̂°Ó˚ Ùyl!ã˛eà%̂ Ï°y xAÜ˛l Ü˛Ó˚y •Î˚ Ó,•òyÜ˛y Ï̂Ó˚Ó˚

xM˛°à%̂ Ï°y Ï̂Ü˛ ≤Ãò!¢≈ï˛ Ü˛Ó̊yÓ̊ çlƒ– Ë)̨ ÈüÈ!ã˛eyÓ!° åAtlasä G ̂ òGÎ̊y° Ùyl!ã˛e •° ~•z ̂ ◊!îÓ̊ í z̨òy•Ó̊î–

(i) ˛˛Ó,•ò ˆflÒ Ï̂°Ó˚ Ùyl!ã˛e (Large-scale Maps) : Ó,•ò ˆflÒ Ï̂°Ó˚ Ùyl!ã˛eÜ˛ !l¡¨!°!áï˛ Ë˛y Ï̂à

Ë˛yà Ü˛Ó˚y ÎyÎ˚È ı

(a) ˆÙÔçy Óy Ü˛ƒyí˛yfiê ∆̨y° Ùyl!ã˛e (Cadastral maps)

(b) Ë)̨ ÈüÈ§ÇfiÌy!lÜ˛ Ùyl!ã˛e (Topographical maps)

(a) ˆÙÔçy Ùyl!ã˛e (Cadastral Maps) : ̂ ÙÔçy ¢ Ï̂∑Ó˚ í z̨Í˛õ!_ ̂ Ê ̨ M˛ ¢∑ ÚˆÜ˛í˛y Ï̂fiê ∆̨Û åcadastreä

ˆÌ Ï̂Ü˛– ÎyÓ˚ xÌ≈ xyM˛!°Ü˛ §¡õ!_Ó˚ l!ÌË%̨ =˛Ü˛Ó˚î å‘register of territorial property’ä – ≤Ã Ï̂ï˛ƒÜ˛

Óƒ!=˛Ó˚ Óƒ!=˛àï˛ §¡õ!_Ó˚ §#Ùylyñ Ü,̨ !£Ï ç!ÙÓ˚ §#Ùyly ~ÓÇ Óy!í ¸̨â Ï̂Ó˚Ó˚ ˛õ!Ó˚Ü˛“ly ˜ï˛!Ó˚ Ü˛Ó˚yÓ˚ çlƒ

¢•Ó˚ xM˛ Ï̂° ~•z ôÓ˚̂ ÏlÓ˚ Ùyl!ã˛e xAÜ˛l Ü˛Ó˚y •Î˚– Ó˚yçfl∫ ~ÓÇ Ü˛Ó˚ xyòy Ï̂Î˚Ó˚ çlƒ §Ó˚Ü˛y!Ó˚ §ÇfiÌyÓ˚

myÓ˚y ~•z ˆÙÔçy Ùyl!ã˛e ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚– ï˛ySÈyí ¸̨y ~•z Ùyl!ã˛ Ï̂eÓ˚ Ùyôƒ Ï̂Ù Óƒ!=˛àï˛ §¡õ!_Ó˚ §#Ùyly

~ÓÇ Ùy!°Ü˛yly ̂ òáy Ï̂ly •Î˚– Ó,•ò ̂ flÒ Ï̂° ~•z Ùyl!ã˛e xAÜ˛l Ü˛Ó˚y •Î˚– ~•z Ùyl!ã˛ Ï̂e @˝Ãy Ï̂ÙÓ˚ ̂ flÒ° 1

: 4,000 ~ÓÇ ¢• Ï̂Ó˚Ó˚ ˛õ!Ó˚Ü˛“lyÓ˚ ˆ«˛ Ï̂e ˆflÒ° 1 : 2,000 Óy ï˛yÓ˚ ˆÓ!¢ ôÓ˚y •Î˚–

(b) Ë)̨ ÈüÈ§ÇfiÌy!lÜ˛ Ùyl!ã˛e (Topographical Maps) : ~•z ôÓ˚̂ ÏlÓ˚ Ùyl!ã˛e Ó,•ò ˆflÒ Ï̂°•z Óyly Ï̂ly

•Î˚– ~ Ï̂«˛ Ï̂e §!ë˛Ü˛ §Ù#«˛yÓ˚ Ùyôƒ Ï̂Ù !lÎ˚Ù ̂ Ù Ï̂l !Ó Ï̂ŸªÓ˚ !Ó!Ë˛ß¨ Ó˚yT …̨#Î˚ §ÇfiÌyÓ˚ myÓ˚y ≤Ã Ï̂ï˛ƒÜ˛ Ó˚y Ï̂T …̨Ó˚

Ùyl!ã˛e ˜ï˛!Ó˚ Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ åxôƒyÎ˚Èü5ä – í z̨òy•Ó˚îfl∫Ó)̨̊ õ Ó°y ÎyÎ˚ Ë˛yÓ˚̂ Ïï˛Ó˚ §Ù#«˛y §ÇfiÌy §¡õ)î≈

ˆò Ï̂¢Ó˚ Ë)̨ ÈüÈ§ÇfiÌy!lÜ˛ Ùyl!ã˛e Ï̂Ü˛ 1 : 250,000, 1 : 50,000 ~ÓÇ 1 : 25,000 ˆflÒ Ï̂°Ó˚ Ùy˛õ xl%ÎyÎ˚#

Óî≈ly Ü˛ Ï̂Ó˚ å!ã˛eÈüÈ1.3ä– ~•z Ùyl!ã˛ Ï̂e !Ó!Ë˛ß¨ ï˛Ìƒ ˆÎÙlÈüÈxyÜ,̨ !ï˛ñ lò#ÈüÈ≤ÃÓy•ñ Ü,̨ !£Ï̂ Ï«˛eñ xÓ˚îƒñ

Óy§fiÌylñ ̂ Îyày Ï̂Îy Ï̂àÓ˚ ÙyôƒÙñ !Óòƒy° Ï̂Î˚Ó˚ xÓfiÌylñ ̂ ˛õyfiê˛ x!Ê˛§ ~ÓÇ xlƒylƒ ̂ §Óy ~ÓÇ xlƒylƒ

§%̂ ÏÎyà§%!Óôy ~Ü˛•zÓ˚Ü˛Ù Ó˚. G !ã˛ Ï̂•´Ó˚ Ùyôƒ Ï̂Ù ≤Ãò!¢≈ï˛ Ü˛Ó˚y •Î˚–

(ii) «%̨o ˆflÒ Ï̂°Ó˚ Ùyl!ã˛e (Small-scale Maps) : «%̨ o ˆflÒ Ï̂°Ó˚ Ùyl!ã˛e Ï̂Ü˛ !l¡¨!°!áï˛ Ë˛y Ï̂à

Ë˛yà Ü˛Ó˚y ÎyÎ˚ ıÈüÈ

(a)  ˆòGÎ˚y° Ùyl!ã˛e (Wall Maps)

(b) Ë)̨ ÈüÈ!ã˛eyÓ!° (Atlas Maps)
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(a) ˆòGÎ̊y° Ùyl!ã˛e  (Wall Maps) : ~•z ôÓ̊ Ï̂lÓ̊ Ùyl!ã˛eà%̂ Ï°y Ó Ï̂í˛̧y xyÜ˛y Ï̂Ó̊Ó̊ Ü˛yàç Óy ≤’y!fiê˛ Ï̂Ü˛Ó̊

˛õ,ˆÏ¤˛ ˆ◊!îÜ˛ˆÏ«˛ Óy •°Ó˚%ˆÏÙ ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ çlƒ xAÜ˛l Ü˛Ó˚y •Î˚– ˆòGÎ˚y° Ùyl!ã˛ˆÏeÓ˚ ˆflÒ°

Ë)̨ ÈüÈ§ÇfiÌy!lÜ˛ Ùyl!ã˛ Ï̂eÓ˚ ˆflÒ Ï̂°Ó˚ ï%̨ °lyÎ˚ ˆSÈy Ï̂ê˛y •Î˚– !Ü˛v xƒyê˛°y§ Óy Ë)̨ ÈüÈ!ã˛eyÓ!° ˆÌ Ï̂Ü˛ Ó Ï̂í ¸̨y

•Î˚–

(b) xƒyê˛°y§ Óy Ë)̨ ÈüÈ!ã˛eyÓ!° (Atlas Maps) : xƒyê˛°y§ Ùyl!ã˛eà%̂ Ï°y á%Ó  «%̨ o ˆflÒ Ï̂°Ó˚ •Î˚–  ~•z

Ùyl!ã˛eà%̂ Ï°y ~Ü˛!ê˛ Ó,•Í xM˛ Ï̂°Ó˚ ≤ÃyÜ,̨ !ï˛Ü˛ ~ÓÇ §yÇfl,Ò!ï˛Ü˛ ̃ Ó!¢T˛ƒà%%̂ Ï°y Ï̂Ü˛ ≤Ãò!¢≈ï˛ Ü˛ Ï̂Ó˚– ï˛ySÈyí ¸̨y

xƒyê˛°y§ Ùyl!ã˛e ̨õ,!ÌÓ#Ó˚ !Ó!Ë˛ß¨ ̂ Ë˛Ô Ï̂ày!°Ü˛ñ Ù•y Ï̂ò¢ §ÇÜ ̨ yhs˝ ~ÓÇ ̂ ò¢ Óy !Ó!Ë˛ß¨ xM˛° §¡õ Ï̂Ü≈̨

ï˛Ìƒ ≤Ãòyl Ü˛ Ï̂Ó˚– Îál ~•z Ùyl!ã˛eà%̂ Ï°y Ï̂Ü˛ §!ë˛Ü˛Ë˛y Ï̂Ó xôƒÎ˚l Ü˛Ó˚y •Î˚ ï˛ál !Ó!Ë˛ß¨ fiÌy Ï̂lÓ˚

xÓfiÌylñ Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛ñ lò#ÈüÈ≤ÃÓy•ñ ç°ÓyÎ%̊ñ fl∫yË˛y!ÓÜ˛ í z̨!qòñ ¢•Ó˚ G là Ï̂Ó˚Ó˚ Ó^˝ê˛lñ çl§Çáƒyñ

!¢ Ï̂“Ó˚ xÓfiÌylñ ˆÎyày Ï̂Îyà ÓƒÓfiÌyñ !Ó!Ë˛ß¨ ò¢≈l#Î˚ fiÌyl ~ÓÇ ˙!ï˛•y!§Ü˛ fiÌyl ˛≤ÃË,̨ !ï˛ §¡õ Ï̂Ü≈̨

§Ù,Âô ôyÓ˚îy °yË˛ Ü˛Ó˚y ÎyÎ˚–

!Ü ̨ Î˚yÜ˛°y Į̈̂ õÓ˚ !Ë˛!_ Ï̂ï˛ Ùyl!ã˛ Ï̂eÓ˚ ̂ ◊!î !ÓË˛yà (Types of Maps Based on Function):

!Ü ̨ Î˚yÜ˛°y Į̈̂ õÓ˚ !Ë˛!_ Ï̂ï˛G Ùyl!ã˛e Ï̂Ü˛ Ë˛yà Ü˛Ó˚y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚– ˆÎÙlÈüÈ Ó˚yç Ï̃l!ï˛Ü˛ Ùyl!ã˛ Ï̂eÓ˚ Ùyôƒ Ï̂Ù

ˆÜ˛y Ï̂ly ˆò¢ Óy Ù•y Ï̂ò Ï̂¢Ó˚ ≤Ã¢y§!lÜ˛ Ó ˝̂ê˛l ~ÓÇ Ù,!_Ü˛y Ùyl!ã˛ Ï̂eÓ˚ Ùyôƒ Ï̂Ù !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ Ù,!_Ü˛yÓ˚

Ó ˝̂ê˛l ≤Ãò!¢≈ï˛ Ü˛Ó˚y •Î˚– !Ü ̨ Î˚yÜ˛°y Į̈̂ õÓ˚ !Ë˛!_ Ï̂ï˛ Ùyl!ã˛e Ï̂Ü˛ ≤ÃyÜ,̨ !ï˛Ü˛ Ùyl!ã˛e ~ÓÇ §yÇfl,Ò!ï˛Ü˛ Ùyl!ã˛e

~•z ò%•z Ë˛y Ï̂à Ë˛yà Ü˛Ó˚y ÎyÎ˚–

(i) ˛≤ÃyÜ,̨ !ï˛Ü˛ Ùyl!ã˛e (Physical Maps) : ≤ÃyÜ,̨ !ï˛Ü˛ Ùyl!ã˛e !Ó!Ë˛ß¨ ≤ÃyÜ,̨ !ï˛Ü˛ ˜Ó!¢T˛ƒ ˆÎÙlÈüü

Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛ñ Ë)̨ ÈüÈï˛_¥ñ Ù,!_Ü˛yñ lò#≤ÃÓy•ñ xyÓ•yGÎ˚yÓ˚ í z̨̨ õyòylñ ç°ÓyÎ%̊ ~ÓÇ fl∫yË˛y!ÓÜ˛ í z̨!qò •zï˛ƒy!ò

≤Ãò!¢≈ï˛ Ü˛ Ï̂Ó˚–

(a) Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛àï˛ Ùyl!ã˛e (Relief Maps) :  ~•z Ùyl!ã˛e Ë)̨ ÈüĘ̀ õ,̂ Ï¤˛Ó˚ ̨õÓ≈ï˛Ùy°yñ í z̨̨ õï˛ƒÜ˛yñ §Ùï˛°Ë)̨ !Ù

Ùy°Ë)̨ !Ù ~ÓÇ lò# ≤ÃÓy• Ï̂Ü˛ ≤Ãò!¢≈ï˛ Ü˛ Ï̂Ó˚– !ã˛e 1.7 lyà˛õ%Ó˚ ̂ ç°yÓ˚ Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛ ~ÓÇ ì˛y Ï̂°Ó˚ Ùyl!ã˛e Ï̂Ü˛

≤Ãò!¢≈ï˛ Ü Į̈Ó˚̂ ÏSÈ–

(b) Ë)̨ ÈüÈï˛y!_¥Ü˛ Ùyl!ã˛e (Geological Maps): Ë)̨ ÈüÈï˛y!_¥Ü˛ àë˛lñ !¢°yÓ˚ ≤ÃÜ˛yÓ˚̂ ÏË˛ò •zï˛ƒy!ò ≤Ãò!¢≈ï˛

Ü˛Ó˚yÓ˚ çlƒ ~•z Ùyl!ã˛e xAÜ˛l Ü˛Ó˚y •Î˚– !ã˛e 1.8 ~Ó˚ Ùyôƒ Ï̂Ù lyà˛õ%Ó˚ ˆç°yÓ˚ !¢°y ~ÓÇ á!lç

§¡õò Ó ˝̂ê˛l ≤Ãò!¢≈ï˛ Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ–

(c) ç°ÓyÎ%̊ §ÇÜ ̨ yhs˝ Ùyl!ã˛e (Climatic Maps) : ~•z Ùyl!ã˛e!ê˛ ~Ü˛!ê˛ !l!ò≈T˛ xM˛ Ï̂°Ó˚ ï˛y˛õÙyeyñ

Ó,!T˛˛õyï˛ñ ˆÙâyFSÈß¨ï˛yñ xyˆÏ˛õ!«˛Ü˛ xyo≈ï˛yñ ÓyÎ˚%Ó˚ à!ï˛ˆÏÓà ~ÓÇ !òÜ˛ G xyÓ•yGÎ˚yÓ˚ !Ó!Ë˛ß¨

í z̨̨ õyòylà%̂ Ï°y Ï̂Ü˛ ≤Ãò!¢≈ï˛ Ü˛ Ï̂Ó˚ å!ã˛e 1.9ä –
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!ã˛e 1.8  lyà˛õ%Ó˚ ˆç°yÓ˚ !¢°y ~ÓÇ á!l Ï̂çÓ˚ Ó^˝ê˛l

!ã˛e 1.7  lyà˛õ%Ó˚ ˆç°yÓ˚ Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛ ì˛y Ï̂°Ó˚ Ùyl!ã˛e
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!ã˛e 1.10  lyà˛õ%Ó˚ ˆç°yÓ˚ Ùy!ê˛

!ã˛e 1.9  lyà˛õ%Ó˚ ˆç°yÓ˚ Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛ ì˛y Ï̂°Ó˚ Ùyl!ã˛e
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(d) Ù,!_Ü˛y Ùyl!ã˛e (Soil Maps) : ~•z ôÓ˚̂ ÏlÓ˚ Ùyl!ã˛ Ï̂e Ù,!_Ü˛yÓ˚ í z̨̨ õyòyl ~ÓÇ ï˛y Ï̂òÓ˚ ̂ ◊!î!ÓË˛yà

≤Ãò!¢≈ï˛ Ü˛Ó˚yÓ˚ çlƒ xAÜ˛l Ü˛Ó˚y •Î˚ å!ã˛e 1.10 ä–

(ii)  §yÇfl,Ò!ï˛Ü˛ Ùyl!ã˛e (Cultural Maps) : §yÇfl,Ò!ï˛Ü˛ Ùyl!ã˛e Ùl%£Ïƒ !l!Ù≈ï˛ ˜Ó!¢T˛ƒà%̂ Ï°y Ï̂Ü˛

≤Ãò!¢≈ï˛ Ü˛ Ï̂Ó˚– ~•z ôÓ˚̂ ÏlÓ˚ Ùyl!ã˛eà%̂ Ï°y Ï̂ï˛ çl§ÇáƒyÓ˚ Ó ˝̂ê˛l ~ÓÇ Ó,!Âôñ !°Aàñ ÓÎ˚§ñ §yÙy!çÜ˛

~ÓÇ ôy!Ù≈Ü˛ àë˛lñ §y«˛Ó˚ï˛yñ !¢«˛yàï˛ hflÏˆÏÓ˚Ó˚ ≤Ãy!Æñ ˆ˛õ¢yàï˛ àë˛lñ Óy§fiÌyˆÏlÓ˚ xÓfiÌylñ

§%̂ ÏÎyà§%!Óôy ~ÓÇ ˆ§Óyñ ˆÎyày Ï̂Îy Ï̂àÓ˚ ÓƒÓfiÌy ~ÓÇ í z̨Í˛õyòlñ Ó ˝̂ê˛l ~ÓÇ ≤ÃÓy• •zï˛ƒy!ò !Ó!Ë˛ß¨

Ó˚Ü˛ Ï̂ÙÓ˚ ï˛Ìƒ §Ó˚ÓÓ˚y• Ü˛ Ï̂Ó˚–

(a) Ó˚yç Ï̃l!ï˛Ü˛ Ùyl!ã˛e (Political Maps) :  ~•z ôÓ˚̂ ÏlÓ˚ Ùyl!ã˛e ≤Ã¢y§!lÜ˛ !ÓË˛yàà%̂ Ï°y Ï̂Ü˛

≤Ãò!¢≈ï˛ Ü˛ˆÏÓ˚ ˆÎÙlÈüüüÈ ˆò¢ñ Ó˚yçƒ xÌÓy ˆç°y– ~Ü˛!ê˛ !l!ò≈T˛ ≤Ã¢y§!lÜ˛ ˛õ!Ó˚Ü˛“ly ~ÓÇ

ÓƒÓfiÌy˛õly Ï̂Ü˛ Ó˚yç Ï̃l!ï˛Ü˛ Ùyl!ã˛e §•çï˛Ó˚ Ü˛ Ï̂Ó˚ à Ï̂í ¸̨ ï%̨ Ï̂°–

(b) çl§Çáƒy Ùyl!ã˛e (Population Maps) : çl§Çáƒy Ùyl!ã˛e çl§ÇáƒyÓ˚ Ó^˝ê˛lñ âlcñ

çl§ÇáƒyÓ˚ Ó,!Âôñ ÓÎ˚§ ~ÓÇ !°Aàyl%̨ õyï˛ñ ôÙ#≈Î˚ Ó ˝̂ê˛lñ Ë˛y£Ïyàï˛ ~ÓÇ §yÙy!çÜ˛ Óà#≈Ü˛Ó˚îñ çlà Ï̂îÓ˚

!ã˛e  1.11 ı lyà˛õ%Ó˚ ˆç°y  ı çl§ÇáƒyÓ˚ Ó^˝ê˛l
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ˆ˛õ¢yàï˛ Ü˛yë˛y Ï̂Ùy •zï˛ƒy!ò ≤Ãò!¢≈ï˛ Ü˛ Ï̂Ó˚– å!ã˛e 1.11ä– ~•z ôÓ˚̂ ÏlÓ˚ Ùyl!ã˛e ~Ü˛!ê˛ xM˛ Ï̂°Ó˚ ̨õ!Ó˚Ü˛“ly

˜ï˛!Ó˚ Ü˛Ó˚̂ Ïï˛ ~ÓÇ í z̨ß¨Î˚̂ ÏlÓ˚ çlƒ à%Ó%̊c˛õ)î≈ Ë)̨ !ÙÜ˛y ̨ õy°l Ü˛ Ï̂Ó˚–

(c) xÌ≈̃ Ïl!ï˛Ü˛ Ùyl!ã˛e (Economic Maps) :  xÌ≈̃ Ïl!ï˛Ü˛ Ùyl!ã˛e !Ó!Ë˛ß¨ ôÓ˚̂ ÏlÓ˚ Ê˛§°ñ á!lç

˛õòyÌ≈ñ !¢ Ï̂“Ó˚ xÓfiÌyl ~ÓÇ ÓyçyÓ˚ñ Óy!îçƒ ˛õÌ ~ÓÇ !ç!l§˛õ Ï̂eÓ˚ ≤ÃÓy• Ï̂Ü˛ ≤Ãò!¢≈ï˛ Ü˛ Ï̂Ó˚– !ã˛e

1.12 ~ÓÇ 1.13ÈüÈ~Ó˚ Ùyôƒ Ï̂Ù lyà˛õ%Ó˚ ̂ ç°yÓ˚ Ü,̨ !£ÏÓ˚ Ó ˝̂ê˛lñ Ë)̨ !ÙÓ˚ ÓƒÓ•yÓ˚ñ !¢ Ï̂“Ó˚ xÓfiÌyl ̂ òáy Ï̂ly

• Ï̂Î˚̂ ÏSÈ–

!ã˛e  1.12 ı lyà˛õ%Ó˚ ̂ ç°yÓ˚ Ë)̨ !ÙÓ˚ ÓƒÓ•yÓ˚ ~ÓÇ ¢ Ï̂§ƒÓ˚ Ó^˝ê˛l–

(d) ˆÎyày Ï̂Îy Ï̂àÓ˚ Ùyl!ã˛e (Transportation Maps):  ~•z ôÓ˚̂ ÏlÓ˚ Ùyl!ã˛e Ó˚yhflÏyñ ̂ Ó˚°G Ï̂Î˚ °y•zl
~ÓÇ ˆÓ˚°G Ï̂Î˚ ˆfiê˛¢lñ !ÓÙyl Ó®Ó˚ G §yÙ%!oÜ˛ Ó® Ï̂Ó˚Ó˚ xÓfiÌyl ≤Ãò!¢≈ï˛ Ü˛ Ï̂Ó˚–
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Ùyl!ã˛ Ï̂eÓ˚ ÓƒÓ•yÓ˚ (USES OF MAPS)

Ë)̨ Ï̂ày°!Óò‰ñ ˛õ!Ó˚Ü˛“lyÜ˛yÓ˚# ~ÓÇ xlƒylƒ §¡õò!Ë˛!_Ü˛ ˜ÓK˛y!lÜ˛Ó˚y Ùyl!ã˛e ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚– !Ó!Ë˛ß¨

xM˛ Ï̂°Ó˚ ò)Ó˚cñ !òÜ˛ !lî≈Î˚ ~ÓÇ xM˛° !ã˛!•´ï˛Ü˛Ó˚̂ ÏîÓ˚ çlƒ ï˛yÓ˚y !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ ̨õ!Ó˚Ùy˛õ Ü˛ Ï̂Ó˚ Ìy Ï̂Ü˛l–

ò)Ó˚c !lî≈Î˚ (Measurement of Distance) :  Ùyl!ã˛ Ï̂e ̂ òá Ï̂ï˛ ̨õyGÎ˚y ̃ Ó˚!áÜ˛ ̃ Ó!¢T˛ƒà%̂ Ï°y Ï̂Ü˛

ò%•z Ë˛y Ï̂à Ë˛yà Ü˛Ó˚y ÎyÎ˚ÈüüüÈ §Ó˚° Ï̂Ó˚áy ~ÓÇ ÓÜ ̨  Óy xÑyÜ˛y ÓÑyÜ˛y ˆÓ˚áy– §Ó˚° Ï̂Ó˚áyÓ˚ Ùyôƒ Ï̂Ù Ó˚yhflÏyñ

ˆÓ˚°°y•zl ~ÓÇ áy° ≤ÃË,̨ !ï˛Ó˚ ˜Ó!¢T˛ƒ ˆòáy Ï̂ly •Î˚– Î%@¬ !ÓË˛yçl Î Ï̂sfÓ˚ §y•y Ï̂Îƒ Óy §Ó˚y§!Ó˚ ˆflÒ°

xl%ÎyÎ˚# Ùyl!ã˛ Ï̂e ~•z ˆÓ˚áyà%̂ Ï°y Ùy˛õy ÎyÎ˚– ï˛ySÈyí ¸̨y !Ó!Ë˛ß¨ xÑyÜ˛y ÓÑyÜ˛y Ó˚yhflÏy ˆÎÙlÈüüüÈ í z̨̨ õÜ)̨ °#Î˚

ˆÓ˚áyñ lò# ~ÓÇ lò# ≤ÃÓy Ï̂•Ó˚ ò)Ó˚cG ~•z ̂ Ó˚áyà%̂ Ï°yÓ˚ Ùyôƒ Ï̂Ù ̂ òáy Ï̂ly •Î˚– ~•z í z̨̨ õyòylà%̂ Ï°yÓ˚ ̃ òâ≈ƒ

Ùyl!ã˛ Ï̂e ~Ü˛!ê˛ §%ï˛y ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ Ü˛Ó˚y •Î˚– §%ï˛yÓ˚ ~Ü˛!ê˛ ≤Ãyhs˝ ¢%Ó%̊̂ Ïï˛ xlƒ ≤Ãyhs˝!ê˛ ̂ ¢£Ï !Ó®%̂ Ïï˛ ô Ï̂Ó˚

ˆÜ˛ylG Ó˚yhflÏyñ lò# Óy í z̨̨ õÜ)̨ °#Î˚ ˆÓ˚áyÓ˚ ˜òâ≈ƒ Ùy˛õy •Î˚– ˆÓ˚yê˛y!Ùê˛yÓ˚ åRotameterä ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚G

!Ó!Ë˛ß¨ ˜òâ≈ƒ Ùy˛õy ÎyÎ˚– ÚˆÓ˚yê˛y!Ùê˛yÓ˚Û  ã˛yÜ˛y!ê˛ ò)Ó˚c Ùy˛õyÓ˚ § Ï̂Aà § Ï̂Aà â%Ó˚̂ Ïï˛ Ìy Ï̂Ü˛–

!ã˛e  1.13 ı lyà˛õ%Ó˚ ̂ ç°yÓ˚ !Ó!Ë˛ß¨ !¢ Ï̂“Ó˚ xÓfiÌyl
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!òÜ˛ !lî≈Î˚ (Measurement of Direction):

Ü˛y“!lÜ˛ §Ó˚°ˆÏÓ˚áyÓ˚ ÙyôƒˆÏÙ !Ó!Ë˛ß¨ !òˆÏkÜ˛Ó˚

ˆÜ˛Ô!îÜ˛ xÓfiÌyl ̂ òáy Ï̂ly •Î˚– ̂ Î ̂ Ó˚áy!ê˛ í z̨_Ó˚

!òÜ˛ !l Ï̂ò≈!¢ï˛ Ü˛ Ï̂Ó̊ ï˛y Ï̂Ü˛ ¢)lƒ !òÜ˛ Óy !Ë˛!_Ù)°Ü˛

!òÜ˛ˆÏÓ˚áy ÓˆÏ°– ~Ü˛!ê˛ Ùyl!ã˛e §Ó≈òy í˛z_Ó˚

!òÜ˛!ê˛ Ï̂ï˛ !l Ï̂ò≈!¢ï˛ Ü˛ Ï̂Ó̊– xlƒ !òÜ˛à%̂ Ï°yÓ̊ !lô≈yÓ̊î

ï˛yÓ˚ §¡õ Ï̂Ü≈̨ Ó˚ !Ë˛!_ Ï̂ï˛ Ü˛Ó˚y •Î˚– í z̨_Ó˚ !òÜ˛!ê˛

Ùyl!ã˛e ÓƒÓ•yÓ˚Ü˛yÓ˚#ˆÏÜ˛ §¡õˆÏÜ≈˛Ó˚ !Ë˛!_ˆÏï˛

xlƒylƒ ˜Ó!¢ˆÏT˛ƒÓ˚ xÓfiÌyl ≤Ãò!¢≈ï˛ Ü˛Ó˚ˆÏï˛

§«˛Ù– ã˛yÓ˚!ê˛ §yôyÓ˚î !òÜ˛ •°ÈüüüÈ í z̨_Ó˚ñ ò!«˛îñ

˛õ)Ó≈ ~ÓÇ ˛õ!Ÿã˛Ù– ~•zà%ˆ Ï°yˆÏÜ˛ !òà‰!Ó®%

åCardinal Pointsä G Ó°y •Î˚– ~•z

!òà‰!Ó®%%à%̂ Ï°yÓ˚ Ù Ï̂ôƒ xlƒylƒ ÙôƒfiÌ !òÜ˛à%̂ Ï°y

xÓfiÌyl Ü˛ Ï̂Ó˚ å!ã˛e 1.14ä–

xM˛ˆÏ°Ó˚ ˛õ!Ó˚Ùy˛õ (Measurement of

Area):  ~Ü˛!ê˛ ˆË˛Ô Ï̂ày!°Ü˛ ~ÓÇ ≤Ã¢y§!lÜ˛

xM˛ˆÏ°Ó˚ ˛õ!Ó˚Ùy˛õ Ùyl!ã˛e ÓƒÓ•yÓ˚Ü˛yÓ˚#Ó˚y

Ùyl!ã˛ Ï̂eÓ˚ Ùyôƒ Ï̂Ù ˆÓÓ˚ Ü˛Ó˚̂ Ïï˛ ˛õy Ï̂Ó˚– ~•z !•§yÓ ˆÓÓ˚ Ü˛Ó˚yÓ˚ x Ï̂lÜ˛à%̂ Ï°y ˛õÂô!ï˛ Ó˚̂ ÏÎ˚̂ ÏSÈ– §Ó Ï̂ã˛ Ï̂Î˚

§•ç ̨õÂô!ï˛!ê˛ •° Óà≈̂ Ï«˛e ÓƒÓ•y Ï̂Ó˚Ó˚ Ùyôƒ Ï̂Ùñ !Ü˛v ~•z ̨õÂô!ï˛!ê˛ •° Óà≈̂ Ï«˛e ÓƒÓ•y Ï̂Ó˚Ó˚ Ùyôƒ Ï̂Ùñ

!Ü˛v ~•z ˛õÂô!ï˛!ê˛ ~Ü˛òÙ §!ë˛Ü˛ lÎ˚– ~•z ˛õÂô!ï˛ Ï̂ï˛ ˆÜ˛y Ï̂ly xyM˛° Ï̂Ü˛ Ùy˛õ Ï̂ï˛ • Ï̂° ˆê˛!Ó Ï̂°Ó˚ l# Ï̂ã˛

ÓyÕ∫ !ò Ï̂Î˚ xy Ï̂°y!Ü˛ï˛ Ü˛ Ï̂Ó˚ @˝ÃyÊ˛ ˆ˛õ˛õy Ï̂Ó˚ ˆê ∆̨!§Ç Ü˛Ó˚y •Î˚ xÌÓy ˆê ∆̨!§Ç Ü˛ Ï̂Ó˚ Óà≈yÜ˛y Ï̂Ó˚ !¢ Ï̂ê˛ G•z

xM˛°!ê˛ xAÜ˛l Ü˛ Ï̂Ó˚ ï˛y Ùy˛õy •Î˚– ~•z ˛õÂô!ï˛ Ï̂ï˛ §Óà%̂ Ï°y Ú§¡õ)î≈ Óà≈̂ Ï«˛eÛÈüÈà%̂ Ï°y Ï̂Ü˛ ÚxyÇ!¢Ü˛

Óà≈̂ Ï«˛eÛÈüÈ~Ó˚ § Ï̂Aà ˆÎyà Ü˛Ó˚y •Î˚– ï˛ál xM˛°!ê˛Ó˚ xyÎ˚ï˛l !lô≈yÓ˚î Ü˛Ó˚y •Î˚ §Ó˚° §Ù#Ü˛Ó˚̂ ÏîÓ˚

Ùyôƒ Ï̂Ù ı

xM˛ Ï̂°Ó˚ xyÎ˚ï˛l = §¡õ)î≈ Óà≈̂ Ï«˛ Ï̂eÓ˚ ̂ ÎyàÊ˛° +   xyÇ!¢Ü˛ Óà≈̂ Ï«˛ Ï̂eÓ˚ ̂ ÎyàÊ˛°   × Ùyl!ã˛ Ï̂eÓ˚ ̂ flÒ°

     2

xM˛°!ê˛Ó˚ xyÎ˚ï˛l ̂ ˛õy°yÓ˚ ̂ ≤’!l!Ùê˛y Ï̂Ó˚Ó˚ Ùyôƒ Ï̂ÙG !lî≈Î˚ Ü˛Ó˚y ÎyÎ˚–  (Box 1.1).

!ã˛e  1.14 ı !òà‰!Ó®% ~ÓÇ  ÙôƒfiÌ !òÜ˛!Ó®%–

(   )
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ˆÜ˛yl xM˛ Ï̂°Ó˚ xyÎ˚ï˛l ̂ ˛õy°yÓ˚ ̂ ≤’!l!Ùê˛y Ï̂Ó˚Ó˚ Ùyôƒ Ï̂Ù

!lî≈Î˚ Ü˛Ó˚y ÎyÎ˚ ~•z Î Ï̂sf ~Ü˛!ê˛ Ó˚í˛ Ï̂Ü˛ ~Ü˛fiÌyl ̂ Ì Ï̂Ü˛ xlƒ

fiÌy Ï̂l lyí ¸̨y Ï̂ly •Î˚ ~ÓÇ ~Ó˚ à!ï˛ Ùy˛õy •Î˚– ~Ó˚ ~Ü˛ ≤Ãy Ï̂hs˝

~Ü˛!ê˛ Ó,_ã˛y˛õ !fiÌÓ˚ Ü˛ Ï̂Ó˚ ~Ó˚ ̂ Ó˚áy˛õÌ Ï̂Ü˛ §#!Ùï˛ Ü˛Ó˚y •Î˚–

ˆÎ xM˛̂ Ï°Ó̊ ̂ «˛eÊ˛° Ùy˛õy • Ï̂Ó ï˛yÓ̊ ̨õ!Ó̊!ô Ï̂Ü˛ ~Ü˛!ê˛ !l Ï̂ò≈¢Ü˛
!Ó®%Ó̊ §y•y Ï̂Îƒ ò!«˛î !ò Ï̂Ü˛ ̂ ê ∆̨§ Ü˛ Ï̂Ó̊ ~!à Ï̂Î̊ ÎyGÎ̊y •Î̊– ~•z

˛≤Ã!Ü ̨ Î˚yÓ˚ ¢%Ó%̊ ~Ü˛!ê˛ §%!ÓôyçlÜ˛ !Ó®% ˆÌ Ï̂Ü˛ Ü˛Ó˚y •Î˚– ˆÎ

xM˛°!ê˛ Ï̂Ü˛ Ùy˛õy •Î˚ ï˛yÓ˚ ̨õ!Ó˚!ô ̂ Ó˚áy Ï̂Ü˛ â!í ¸̨Ó˚ ÜÑ̨ yê˛yÓ˚ !òÜ˛

xl%§y Ï̂Ó˚ ã˛y°ly Ü˛Ó˚y •Î˚ Îy xÓ Ï̂¢ Ï̂£Ï ̂ Î !Ó®% ̂ Ì Ï̂Ü˛ ¢%Ó%̊ •Î˚

ˆ§•z !Ó®%%̂ Ïï˛•z !Ê˛ Ï̂Ó˚ xy Ï̂§–

xM˛°!ê˛Ó̊ ̨õ!Ó̊!ô Ï̂Ü˛ ̂ ê ∆̨!§Ç Ü˛Ó̊yÓ̊ xy Ï̂à ~ÓÇ ̨õ Ï̂Ó̊ Î Ï̂sfÓ̊
í˛yÎ˚y Ï̂° ~Ü˛!ê˛ !Ó˚!í˛Ç Óy Ùyl ˛õyGÎ˚y ÎyÎ˚– ˆ«˛eÊ˛° Ï̂Ü˛ Óà≈

•z!M˛ Ï̂ï˛ Óy Óà≈ ̂ §!rê˛!Ùê˛y Ï̂Ó̊ ̨õ!Ó̊Ó!ï≈̨ ï˛ Ü˛Ó̊yÓ̊ çlƒ ~•z Ùy Ï̂lÓ̊

Box 1.1  ̂ ˛õy°yÓ˚ ̂ ≤’!l!Ùê˛y Ï̂Ó˚Ó˚  §y•y Ï̂Îƒ ~Ü˛!ê˛ xM˛ Ï̂°Ó˚ ̨õ!Ó˚Ùy˛õ !lî≈Î˚

ˆï˛yÙÓ˚y xyÓ˚G çyl Ï̂ï˛ ˛õyÓ˚̂ ÏÓ ÈüüüÈ  bhuvan.nrsc.gov.in

xl%¢#°l#  (EXERCISE)

1. §!ë˛Ü˛ í z̨_Ó˚!ê˛ ÓySÈy•z Ü˛ Ï̂Ó˚y ı

  i) ˆÓ˚áyçy° ~ÓÇ Ó•%Ë%̨ ç Ï̂Ü˛ Ùyl!ã˛e Ó° Ï̂ï˛ ̂ à Ï̂° l# Ï̂ã˛Ó˚ ̂ Ü˛yl!ê˛ à%Ó%̊c˛õ)î≈ ⁄

(a) Ùyl!ã˛ Ï̂eÓ˚ Ó)̨̊ õ (Map Legend)

(b) ≤Ãï˛#Ü˛ !ã˛•´ (Symbols)

(c) í z̨_Ó˚ !òÜ˛ (North Direction)

(d) Ùyl!ã˛ Ï̂eÓ˚ ̂ flÒ° (Map Scale)

 ii) ~Ü˛!ê˛ Ùyl!ã˛e ÎyÓ˚ ˛Ùy˛õ 1 : 4000 Óy ï˛yÓ˚ ˆÓ!¢ ï˛y Ï̂Ü˛ Ó°y •Î˚ ı

(a) ˆÙÔçy Ùyl!ã˛e (Cadastral map)

(b) Ë)̨ ÈüÈ§ÇfiÌy!lÜ˛ Ùyl!ã˛e (Topographical map)

(c) ˆòGÎ˚y° Ùyl!ã˛e (Wall map)

(d) xƒyê˛°y§ Ùyl!ã˛e Óy Ë)̨ ÈüÈ!ã˛eyl%à (Atlas map)

iii) !l¡¨!°!áï˛ í z̨̨ õyòylà%̂ Ï°yÓ˚ Ù Ï̂ôƒ ̂ Ü˛yl!ê˛ Ùyl!ã˛ Ï̂eÓ˚ çlƒ xyÓ¢ƒÜ˛ lÎ˚⁄
(a) Ùyl!ã˛e x!Ë˛ Ï̂«˛˛õ (Map Projection)

(b) Ùyl!ã˛e §Ó˚°#Ü˛Ó˚î (Map Generalisation)

(c) Ùyl!ã˛e lÜ˛¢y (Map Design)

(d) Ùyl!ã˛ Ï̂eÓ˚ •z!ï˛•y§ (History of Maps)



16

ÓƒÓ•y!Ó˚Ü˛ Ë)˛ˆÏày° åË˛yàÈüÈIä

2. !l Ï̂ã˛Ó˚ ≤ÃŸ¿à%̂ Ï°y 30 !ê˛ ¢ Ï̂∑Ó˚ Ù Ï̂ôƒ í z̨_Ó˚ òyG ı

(i) Ùyl!ã˛e §Ó˚°#Ü˛Ó˚î Ü˛#⁄
(ii) Ùyl!ã˛ Ï̂eÓ˚ lÜ˛¢y ̂ Ü˛l à%Ó%̊c˛õ)î≈⁄

(iii) «%̨ o ̂ flÒ° !Ó!¢T˛ Ùyl!ã˛ Ï̂eÓ˚ !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚̂ ÏË˛òà%̂ Ï°y Ü˛# Ü˛#⁄

(iv) Ó,•Í ̂ flÒ° !Ó!¢T˛ Ùyl!ã˛ Ï̂eÓ˚ ò%!ê˛ ≤ÃÜ˛yÓ˚̂ ÏË˛ò ̂ °á–

(v) Ùyl!ã˛e Ü˛#Ë˛y Ï̂Ó ̂ flÒã˛ Óy lÜ˛¢y ̂ Ì Ï̂Ü˛ ̨õ,ÌÜ˛⁄

3. Ùyl!ã˛e ≤ÃÜ˛yÓ˚̂ ÏË˛ Ï̂òÓ˚ ÓƒyáƒyÙ)°Ü˛ xy Ï̂°yã˛ly Ü˛ Ï̂Ó˚y –
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xôƒyÎ̊ ÈüÈ2

Ùyl!ã˛̂ ÏeÓ̊ ̨ˆflÒ°

ˆï˛yÙÓ˚y ≤ÃÌÙ xôƒy Ï̂Î˚ ̂ ç Ï̂l Ï̂SÈy ̂ Îñ !Ó!Ë˛ß¨ ôÓ˚̂ ÏlÓ˚ Ùyl!ã˛ Ï̂eÓ˚ ̂ «˛ Ï̂e ̂ flÒ° ~Ü˛!ê˛ à%Ó%̊c˛õ)î≈ í z̨̨ õyòyl–

Ü˛ Ï̂Î˚Ü˛!ê˛ ˆÓ˚áy G Ó•%Ë%̨ Ï̂çÓ˚ §Ùy•yÓ˚ ÎyÓ˚ ˆÜ˛y Ï̂ly ˆflÒ° ˆl•z ï˛y Ï̂Ü˛ xyÙÓ˚y ÚÚˆÓ˚áy!ã˛e åsketchä

Ó° Ï̂ï˛ ̨õy!Ó̊– ̂ Ü˛l ̂ flÒ° ~ï˛ à%Ó̊%c˛õ)î≈⁄ ~Ó̊ xÌ≈ !Ü˛⁄ Ùyl!ã˛ Ï̂e ̂ flÒ° ò¢≈y Ï̂lyÓ̊ çlƒ !Ó!Ë˛ß̈ ̨õÂô!ï˛à%̂ Ï°y

!Ü˛ !Ü˛⁄ ~Ü˛!ê˛ xM˛ Ï̂°Ó˚ ò)Ó˚c ~ÓÇ ˆ«˛eÊ˛° Ùy˛õyÓ˚ çlƒ ˆflÒ° Ü˛ï˛ê˛y à%Ó%̊c˛õ)î≈⁄ ~•z xôƒy Ï̂Î˚ ˆflÒ°

§ÇÜ ̨ yhs˝ ~ ôÓ˚̂ ÏlÓ˚ !Ü˛S%È ≤ÃŸ¿yÓ!° ï%̨ Ï̂° ôÓ˚y • Ï̂°y–

ˆflÒ° !Ü˛⁄
ˆï˛yÙÓ˚y !lŸã˛Î˚ Ùyl!ã˛ Ï̂e ̂ ò Ï̂á ̂ ò Ï̂áSÈ ̂ Îñ ~Ü˛!ê˛ §Ó%̊ ̂ Ó˚áy §Ùyl !ÓË˛yà Óƒ=˛ Ü˛ Ï̂Ó˚ ~ÓÇ ≤Ã Ï̂ï˛ƒÜ˛!ê˛Ó˚

Ùy˛õ !Ü˛ Ï̂°y!Ùê˛yÓ˚ Óy Ùy•ẑ Ï° xAÜ˛l Ü˛Ó˚y •Î˚– ~•z !ÓË˛yàà%%̂ Ï°y Ùyl!ã˛ Ï̂e xÇ!Ü˛ï˛ Ë)̨ !ÙÓ˚ ò)Ó˚c !lî≈̂ ÏÎ˚Ó˚

çlƒ ÓƒÓ•,ï˛ •Î˚– xlƒË˛y Ï̂Ó Ó° Ï̂°ñ ˆflÒ° Ùyl!ã˛e G §Ù@˝Ã Óy xyÇ!¢Ü˛ Ë)̨ ÈüÈ˛õ,̂ Ï¤˛Ó˚ Ù Ï̂ôƒ §¡õÜ≈̨

!l Ï̂ò≈¢ Ü˛ Ï̂Ó˚– xyÙÓ˚y Ùyl!ã˛ Ï̂e ˆÜ˛y Ï̂ly ò%!ê˛ !Ó®%Ó˚ ò)Ó˚c ~ÓÇ Ë)̨ !ÙÓ˚ í z̨̨ õÓ˚ G•z ò%!ê˛ !Ó®%Ó˚ ≤ÃÜ,̨ ï˛

ò)Ó˚̂ ÏcÓ˚ ~•z §¡õÜ≈̨ Ï̂Ü˛ xl%̨ õy!ï˛Ü˛ •y Ï̂Ó˚G Óƒ=˛ Ü˛Ó˚̂ Ïï˛ ̨ õy!Ó˚–

•Ó˚ (Denominator): Ë˛@¿yÇˆÏ¢Ó˚ ÙˆÏôƒ °y•zˆÏlÓ˚ l#ˆÏã˛ ˆÎ §Çáƒy!ê˛ ÌyˆÏÜ˛ ï˛yˆÏÜ˛ •Ó˚ ÓˆÏ°– í˛zòy•Ó˚îfl∫Ó˚)˛õñ ~Ü˛!ê˛

Ë˛@¿yÇˆÏ¢  1 : 50,000 ÌyÜ˛ˆÏ° ˆ§ê˛y 
1

50000
 •ˆÏÓ ~ÓÇ 50,000 •ˆÏÓ ~Ó˚ •Ó˚ –

°Ó (Numerator): Ë˛@¿yÇˆÏ¢Ó˚ ÙˆÏôƒ °y•zˆÏlÓ˚ í˛z˛õˆÏÓ˚ ˆÎ §Çáƒy!ê˛ ÌyˆÏÜ˛ ï˛yˆÏÜ˛ °Ó ÓˆÏ°– í˛zòy•Ó˚îfl∫Ó˚)˛õñ ~Ü˛!ê˛

Ë˛@¿yÇˆÏ¢ 1 : 50,000 ÌyÜ˛ˆÏ° ˆ§ê˛y 
1

50000
 •ˆÏÓ ~ÓÇ 1 •ˆÏÓ ~Ó˚ °Ó–

Ë˛@¿yÇ¢§)ã˛Ü˛ (Representative Fraction): Ùyl!ã˛ˆÏe ò%!ê˛ !Ó®%%Ó˚ ò)Ó˚c ~ÓÇ Ë)˛ÈüÈ˛õ,ˆÏ¤˛ G•z ò%!ê˛ !Ó®%Ó˚ ≤ÃÜ,˛ï˛ ò)Ó˚ˆÏcÓ˚

§¡õÜ≈˛ˆÏÜ˛ Îál Ë˛@¿yÇ¢ Óy xyl%˛õy!ï˛Ü˛Ë˛yˆÏÓ ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚ñ ï˛ál ï˛yˆÏÜ˛ Ë˛@¿yÇ¢§)ã˛Ü˛ ˆflÒ° ÓˆÏ°–

¢∑ Ï̂Ü˛y£Ï (Glossary )
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Ùyl!ã˛e G Ë)̨ !ÙÓ˚ Ù Ï̂ôƒÜ˛yÓ˚ ~•z §¡õÜ≈̨  ≤ÃÜ˛y¢ Ü˛Ó˚yÓ˚ !ï˛l!ê˛ ÙyôƒÙ Ó˚̂ ÏÎ˚̂ ÏSÈ ˆ§à%̂ Ï°y •°ÈüüüÈ

1. !ÓÓ,!ï˛Ù)°Ü˛ ˆflÒ° (Statement of Scale)

2. Ë˛@¿yÇ¢§)ã˛Ü˛ ˆflÒ° [Representative Fraction (R. F.)]

3. @˝Ãy!Ê˛Ü˛ Óy ˜°!áÜ˛ ˆflÒ° (Graphical Scale)

ˆflÒ Ï̂°Ó˚ ≤Ã!ï˛!ê˛ ≤Ã!Ü ̨ Î˚yÓ˚̊ !Ü˛S%È §%!Óôy G x§%!Óôy Ó˚̂ ÏÎ˚̂ ÏSÈñ xy Ï̂°yã˛lyÓ˚ ˛õ)̂ ÏÓ≈ñ ˆï˛yÙy Ï̂òÓ˚ ~ê˛y çyl Ï̂ï˛

• Ï̂Ó ˆÎñ §yôyÓ˚îï˛ ˆflÒ° Ï̂Ü˛ Ùy Į̈̂ õÓ˚ ~Ü˛ Óy ~Ü˛y!ôÜ˛ ˛õÂô!ï˛ myÓ˚y !Ü˛Ë˛y Ï̂Ó Óƒ=˛ Ü˛Ó˚y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚–

ˆï˛yÙÓ̊y !lŸã˛Î̊ Ë)̨ !ÙÓ̊ í z̨̨ õÓ̊ ò%!ê˛ !Ó®%Ó̊ Ù Ï̂ôƒ ̃ Ó̊!áÜ˛ ò)Ó̊c !l Ï̂ò≈¢ Ü˛Ó̊ Ï̂ï˛ !Ü˛ Ï̂°y!Ùê˛yÓ̊ñ !Ùê˛yÓ̊ñ ̂ §!rê˛!Ùê˛yÓ̊

≤ÃË,̨ !ï˛ §¡õ Ï̂Ü≈̨  ̨õ Ï̂í ¸̨SÈ Óy ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚̂ ÏSÈy– ̂ ï˛yÙÓ˚y •Î˚̂ Ïï˛y Ùy•z°ñ Ê˛y°≈Çñ àçñ Ê%̨ ê˛ ≤ÃË,̨ !ï˛ §¡õ Ï̂Ü≈̨ G

¢%̂ ÏlSÈñ ˛õ,!ÌÓ#Ó˚ !Ó!Ë˛ß¨ ˆò Ï̂¢ ò)Ó˚c ˛õ!Ó˚Ùy Į̈̂ õÓ˚ ~•z ò%!ê˛ ˛õÂô!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– ~•z ò%!ê˛Ó˚ Ù Ï̂ôƒ

˛õ!Ó˚Ùy Į̈̂ õÓ˚ ˛õ%Ó˚yï˛l ˛õÂô!ï˛ • Ï̂°y ˆÙ!ê ∆̨Ü˛ ˛õÂô!ï˛ Îy Óï≈̨ Ùy Ï̂l Ë˛yÓ˚̂ Ïï˛ ~ÓÇ xlƒylƒ x Ï̂lÜ˛ ˆò Ï̂¢

ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– x˛õÓ˚ ˛õÂô!ï˛ Ï̂Ü˛ Ùy Į̈̂ õÓ˚ •zÇ!°¢ ˛õÂô!ï˛ Ó Ï̂° Îy Ùy!Ü≈̨ l Î%=˛Ó˚yT …̨ G Î%=˛Ó˚y Ï̂çƒ

ÓƒÓ•,ï˛ •Î˚– Ë˛yÓ˚̂ Ïï˛G ~•z ̨ õÂô!ï˛ 1957 §y Ï̂°Ó˚ ̨ õ)̂ ÏÓ≈ ̃ Ó˚!áÜ˛ ò)Ó˚c Ùy˛õyÓ˚ çlƒ‡≤Ãò!¢≈ï˛ Ü˛Ó˚yÓ˚ çlƒ

ÓƒÓ•yÓ˚ Ü˛Ó˚y • Ï̂ï˛y– !l Ï̂¡¨ Óy: È2.1üÈ~ ~•z ̨ õÂô!ï˛ ̨ õ!Ó˚Ùy Į̈̂ õÓ˚ !Ó!Ë˛ß¨ ~Ü˛Ü˛ ̂ òáy Ï̂ly • Ï̂Î˚̂ ÏSÈ–

ˆflÒ°  ˆòáy Ï̂lyÓ˚ ˛õÂô!ï˛  (Methods of Scale)

í z̨̨ õ Ï̂Ó˚ í ẑ̨ ÏÕ‘á Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ ˆÎñ Ùyl!ã˛ Ï̂eÓ˚ ˆflÒ° ˆòáy Ï̂lyÓ˚ ˆ«˛ Ï̂e ˆÎÈüÈˆÜ˛y Ï̂ly ~Ü˛!ê˛ Óy ~Ü˛y!ôÜ˛

Ùyôƒ Ï̂ÙÓ˚ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– ~ál xyÙÓ˚y ˆòá Ï̂Óyñ !Ü˛Ë˛y Ï̂Ó ~•z ˛õÂô!ï˛à%̂ Ï°y ÓƒÓ•,ï˛ •Î˚ ~ÓÇ ~ Ï̂òÓ˚

§%!Óôy ~ÓÇ x§%!Óôyà%̂ Ï°y Ü˛# Ü˛#⁄

Óy:  2.1  Ùy Į̈̂ õÓ˚ ̨ õÂô!ï˛

˛õ!Ó˚Ùy Į̈̂ õÓ˚ ̂ Ù!ê ∆̨Ü˛ ̨õÂô!ï˛ ı
(Metric System of Measurement)

1 !Ü˛!Ù = 1000 !Ù

1 !Ù = 100 ̂ §!Ù

1 ˆ§!Ù = 10 !Ù!Ù

˛õ!Ó˚Ùy Į̈̂ õÓ˚ •zÇ!°¢ ̨õÂô!ï˛ ı
(English System of Measurement)

1 Ùy•z° = 8 Ê˛y°≈Ç

1 Ê˛y°≈Ç = 220 àç

1 àç = 3 Ê%̨ ê˛

 1 Ê%˛ê˛ = 12 •z!M˛
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1. !ÓÓ,!ï˛Ù)°Ü˛ ˆflÒ° (Statement of Scale):  ~ Ï̂«˛ Ï̂e Ùyl!ã˛ Ï̂eÓ˚ ˆflÒ°!ê˛ !°!áï˛Ë˛y Ï̂Ó ≤ÃÜ˛y¢

Ü˛Ó˚y •Î˚– ̂ ÎÙlÈüÈ Î!ò ̂ Ü˛y Ï̂ly Ùyl!ã˛ Ï̂e 1 ̂ §!Ù ÓÓ˚yÓÓ˚ 10 !Ü˛!Ù !°!áï˛Ë˛y Ï̂Ó Ìy Ï̂Ü˛ñ ï˛ Ï̂Ó ~ê˛y Ó%V˛ Ï̂ï˛

• Ï̂Ó ˆÎñ Ùyl!ã˛ Ï̂e 1 ˆ§!Ù ò)Ó˚c ˆ§•z Ùyl!ã˛ Ï̂eÓ˚ Ù)° Ë)̨ !ÙË˛y Ï̂à 10 !Ü˛!Ù ≤ÃÜ˛y¢ Ü˛Ó˚̂ ÏSÈ– •z•y Ùy Į̈̂ õÓ˚

xlƒ ˛õÂô!ï˛ Ï̂ï˛G ≤ÃÜ˛y¢ Ü˛Ó˚y ÎyÎ˚– ˆÎÙl ÈüÈ 1 •z!M˛ Ï̂ï˛ 10 Ùy•z° ≤ÃÜ˛y¢ Ü˛Ó˚̂ ÏSÈ– !ÓÓ,!ï˛Ù)°Ü˛ ˆflÒ°ñ

ˆflÒ° ≤ÃÜ˛y Ï̂¢Ó˚ !ï˛l!ê˛ Ùyôƒ Ï̂ÙÓ˚ Ù Ï̂ôƒ §•çï˛Ù ÙyôƒÙ– Ü˛á Ï̂ly Ü˛á Ï̂ly ˛õ!Ó˚Ùy Į̈̂ õÓ˚ ~Ü˛!ê˛ ˛õÂô!ï˛Ó˚

§y Ï̂Ì ˛õ!Ó˚!ã˛ï˛ Óƒ!=˛ xlƒ xy Ï̂Ó˚Ü˛!ê˛ ˛õÂô!ï˛ myÓ˚y ≤Ãò_ !ÓÓ,!ï˛Ù)°Ü˛ ˆflÒ° Ó%V˛ Ï̂ï˛ ˛õy Ï̂Ó˚ ly– ~•z

˛õÂô!ï˛Ó˚ x˛õÓ˚ xy Ï̂Ó˚Ü˛!ê˛ §Ù§ƒy • Ï̂°y Î!ò Ùyl!ã˛e!ê˛ ˆSÈyê˛ Óy Ó Ï̂í ¸̨y Ü˛Ó˚y •Î˚ ï˛ Ï̂Ó ˛õ)Ó≈ ˆflÒ°!ê˛

x≤Ã Ï̂Î˚yçl#Î˚ • Ï̂Î˚ ÎyÎ˚ ~ÓÇ lï%̨ l Ü˛ Ï̂Ó˚ ˆflÒ° !lô≈yÓ˚î Ü˛Ó˚̂ Ïï˛ •Î˚–

2. @˝Ãy!Ê˛Ü˛ Óy ˜°!áÜ˛ ˆflÒ° (Graphical or Bar Scale):  ˆflÒ Ï̂°Ó˚ !mï˛#Î˚ ˛õÂô!ï˛ Ï̂ï˛ Ùyl!ã˛e

ò)Ó˚c G xl%Ó%̨̊ õ Ë)̨ !ÙÓ˚ ò)Ó˚c Ï̂Ü˛ ~Ü˛!ê˛ ̃ °!áÜ˛ ̂ Ó˚áy ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ ≤ÃyÌ!ÙÜ˛ G ̂ àÔî !ÓË˛y Ï̂àÓ˚ Ùyôƒ Ï̂Ù

≤Ãò≈¢l Ü˛Ó˚y •Î˚– •z•y ˜°!áÜ˛ ˆflÒ° ly Ï̂Ù ˛õ!Ó˚!ã˛ï˛ å!ã˛eÈüÈ2.1ä– !ã˛e 2.1 ˆÌ Ï̂Ü˛ ~!ê˛ flõT˛ ˆÎñ

˜°!áÜ˛ ̂ flÒ Ï̂°ñ ̂ flÒ Ï̂°Ó˚ ̨ õ!Ó˚Ùy˛õ !Ùê˛yÓ˚ ~ÓÇ !Ü˛!ÙÈüÈ ~ ̂ òáy Ï̂ly • Ï̂Î˚̂ ÏSÈ– ~Ë˛y Ï̂Ó xlƒ ̃ °!áÜ˛ ̂ flÒ Ï̂°

ˆflÒ Ï̂°Ó˚ ˛õ!Ó˚Ùy˛õ Ùy•z° ~ÓÇ Ê˛y°≈ÇÈüÈ ~ ˆòáy Ï̂ly ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚– !Ü˛v !ÓÓ,!ï˛Ù)°Ü˛ ˆflÒ Ï̂°Ó˚ Ù Ï̂ï˛yñ ~•z

ˆflÒ°G ˆÜ˛Ó° ï˛y Ï̂òÓ˚ çlƒ•z í z̨̨ õÎ%=˛ •Î˚ñ ÎyÓ˚y ~Ó˚ ˛õÂô!ï˛ §¡õ Ï̂Ü≈̨  Ó%V˛ Ï̂ï˛ §«˛Ù •Î˚– ï˛y § Ï̂_¥Gñ

!ÓÓ,!ï˛Ù)°Ü˛ ̂ flÒ Ï̂°Ó˚ Ù Ï̂ï˛y ̃ °!áÜ˛ ̂ flÒ Ï̂°Ó˚ Ùyl!ã˛e ̂ SÈyê˛ Óy Ó Ï̂í ¸̨y •GÎ˚yÓ˚ § Ï̂Aà § Ï̂Aà ~ Ï̂Ü˛ ̨õ!Ó˚Óï≈̨ l

Ü˛Ó˚̂ Ïï˛ •Î˚ ly– ~!ê˛ ˜°!áÜ˛ ˆflÒ° ˛õÂô!ï˛Ó˚ ~Ü˛!ê˛ xllƒ §%!Óôy–

!ã˛e 2.1

3. Ë˛@¿yÇ¢§)ã˛Ü˛ ˆflÒ° [Representative Fraction ( R. F. )]: Ùyl!ã˛ˆÏeÓ˚ ï,˛ï˛#Î˚ ˛õÂô!ï˛!ê˛

• Ï̂°y Ë˛@¿yÇ¢§)ã˛Ü˛ ˆflÒ° Óy R.F. ˆflÒ°– ~!ê˛ Ùyl!ã˛ Ï̂eÓ˚ ò)Ó˚c G xl%Ó)̨̊ õ Ë)̨ !ÙÓ˚ ò)Ó˚c Ï̂Ü˛ ˜ò Ï̂â≈ƒÓ˚

~Ü˛ Ï̂Ü˛Ó˚ Ùyôƒ Ï̂Ù ≤Ãò!¢≈ï˛ Ü˛ Ï̂Ó˚– ~Ü˛ Ï̂Ü˛Ó˚ Ùyôƒ Ï̂Ù ˆflÒ° ≤ÃÜ˛y¢ Ü˛Ó˚yÓ˚ Ê˛ Ï̂° •z•y ~Ü˛!ê˛ §Ó≈fl∫#Ü,̨ ï˛

ÙyôƒÙ–

R.F. §yôyÓ˚îï˛ Ë˛@¿yÇ Ï̂¢ ˆòáy Ï̂ly •Î˚ Ü˛yÓ˚î ~!ê˛ ÓyhflÏÓ Ë)̨ Ï̂ày°Ü˛ Ï̂Ü˛  «%̨ oyÜ˛yÓ˚ ˆflÒ Ï̂°

Ùyl!ã˛ Ï̂e ≤Ãò!¢≈ï˛ Ü˛ Ï̂Ó˚– í z̨òy•Ó˚îfl∫Ó%̨̊ õÈüÈ ~Ü˛!ê˛ Ë˛@¿yÇ Ï̂¢ Î!ò 1: 24000 ̂ òáy Ï̂ly •Î˚ñ ~Ó˚ xÌ≈ • Ï̂°y

Ùyl!ã˛ Ï̂e 1 ~Ü˛Ü˛ xÇ¢ Ù)° Ë)̨ !ÙË˛y Ï̂à 24000 ~Ü˛Ü˛ Ï̂Ü˛ !lÓ%̨̊ õî Ü˛ Ï̂Ó˚ Îy Ùyl!ã˛ Ï̂e 1 !Ù!°!Ùê˛yÓ˚ñ 1

ˆ§!rê˛!Ùê˛yÓ˚ Óy 1 •z!M˛ Ë)̨ !ÙË˛y Ï̂à Ü ̨ Ù¢ 24000 !Ù!Ùñ 24000 ˆ§!Ù Óy 24000 •z!M˛ Ï̂Ü˛ ˆÓyV˛yÎ˚–

!Ùê˛yÓ˚ !Ü˛ Ï̂°y!Ùê˛yÓ˚
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•z•y Ù Ï̂l Ó˚yá Ï̂ï˛ • Ï̂Óñ ̂ Ù!ê ∆̨Ü˛ Óy •zÇ!°¢ ̨õÂô!ï˛ Ï̂ï˛ ̂ flÒ Ï̂°Ó˚ Ó)̨̊ õyhs˝̂ ÏÓ˚Ó˚ ̂ «˛ Ï̂e §yôyÓ˚îï˛ ̂ §!rê˛!Ùê˛yÓ˚

Óy •z!M˛ Ï̂ï˛ ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚– Ë˛@¿yÇ¢§)ã˛Ü˛ ̂ flÒ Ï̂°Ó˚ Ùyôƒ Ï̂Ù Ùyl!ã˛ Ï̂eÓ˚ ̂ flÒ° ̂ òáy Ï̂lyÓ˚ ̨ ˛õÂô!ï˛!ê˛ ~Ü˛!ê˛

§Ó≈çl fl∫#Ü,̨ ï˛ ~ÓÇ ÓƒÓ•,ï˛ ̨õÂô!ï˛– xyÙÓ˚y Ë˛@¿yÇ¢ §)ã˛Ü˛ ̂ flÒ° 1:36,000 ̂ Ü˛ Ë˛@¿yÇ¢ §)ã˛Ü˛ ̂ flÒ Ï̂°Ó˚

§Ó≈fl∫#Ü,̨ ï˛ ≤ÃÜ,̨ !ï˛ ˆÓyV˛y Ï̂lyÓ˚ çlƒ ÓƒÓ•yÓ˚ Ü˛!Ó˚–

Î!ò ˆflÒ°!ê˛ 1:36,000 ˆòGÎ˚y Ìy Ï̂Ü˛ ï˛ Ï̂Ó ˆÎ Óƒ!=˛ ˆÙ!ê ∆̨Ü˛ ˛õÂô!ï˛Ó˚ § Ï̂Aà ˛õ!Ó˚!ã˛ï˛ ˆ§

ˆflÒ°!ê˛ Ï̂Ü˛ ˆ§!rê˛!Ùê˛y Ï̂Ó˚ ≤ÃÜ˛y¢ Ü˛Ó˚̂ ÏÓ xÌ≈yÍ 1 ˆ§!Ù Ùyl!ã˛e ˜òâ≈ƒ Ë)̨ !Ù Ï̂ï˛ 36000 ˆ§!Ù ˆÓyV˛y Ï̂ly

• Ï̂Î˚̂ ÏSÈ– xyÓyÓ˚ •z•y á%Ó §• Ï̂ç !ÓÓ,!ï˛Ù)°Ü˛ ˆflÒ Ï̂° Ó)̨̊ õyhs˝Ó˚ Ü˛Ó˚y ÎyÎ˚ñ ÎÌyÈüÈ 1 ˆ§!Ù 360 !Ùê˛y Ï̂Ó˚

≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚ å Îy Ë˛@¿yÇ Ï̂¢Ó˚ • Ï̂Ó˚Ó˚ ˆ§!rê˛!Ùê˛yÓ˚̂ ÏÜ˛ 100 !ò Ï̂Î˚ Ë˛yà Ü˛ Ï̂Ó˚ !Ùê˛y Ï̂Ó˚ ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚ä

x˛õÓ˚!ò Ï̂Ü˛ xlƒ ˆÜ˛y Ï̂ly ÓƒÓ•yÓ˚Ü˛yÓ˚# Óƒ!=˛ Î!ò •zÇ!°¢ !§ Ï̂fiê˛ Ï̂ÙÓ˚ Ùyôƒ Ï̂Ù ˛õ!Ó˚Ùy˛õ Ü˛ Ï̂Ó˚ ˆ§ ï˛yÓ˚

˛§)!Óôy xl%ÎyÎ˚# !ÓÓ,!ï˛ Ù)°Ü˛ ˆflÒ Ï̂° Ó)̨̊ õyhs˝!Ó˚ï˛ Ü˛Ó˚̂ ÏÓ ~ÓÇ Ùƒy˛õ ˆflÒ°!ê˛ Ï̂Ü˛ 1 •z!M˛ Ùyl!ã˛e ˜òâ≈ƒ

1000 àç Ùy Į̈̂ õÓ˚ Ùyôƒ Ï̂Ù xôƒÎ˚l Ü˛Ó˚̂ ÏÓ– í z̨=˛ ˆflÒ°!ê˛ Ï̂Ü˛ !ÓÓ,!ï˛Ù)°Ü˛ ˆflÒ Ï̂° ≤ÃÜ˛y¢ Ü˛Ó˚yÓ˚ çlƒ

36000 • Ï̂Ó˚Ó˚ Ó˚y!¢ Ï̂Ü˛ 36 !ò Ï̂Î˚ Ë˛yà Ü˛Ó˚y • Ï̂Ó åÜ˛yÓ˚îñ 1 àç = 36 •z!M˛ä–

ˆflÒ Ï̂°Ó˚ Ó)̨̊ õyhs˝Ó˚ (Conversion of Scale)

Î!ò ˆï˛yÙÓ˚y !Ó!Ë˛ß¨ ôÓ˚̂ ÏlÓ˚ ˆflÒ Ï̂°Ó˚ §%!Óôy G x§%!Óôyà%̂ Ï°y xôƒÎ˚î Ü˛ Ï̂Ó˚y ï˛y• Ï̂° á%Ó §• Ï̂ç•z

!ÓÓ,!ï˛Ù)°Ü˛ ̂ flÒ° Ï̂Ü˛ Ë˛@¿yÇ¢§)ã˛Ü˛ ̂ flÒ° ~ÓÇ Ë˛@¿yÇ¢§)ã˛Ü˛ ̂ flÒ° Ï̂Ü˛ !ÓÓ,!ï˛Ù)°Ü˛ ̂ flÒ Ï̂° ≤ÃÜ˛y¢ Ü˛Ó˚̂ Ïï˛

˛õyÓ˚̂ ÏÓ–

!ÓÓ,!_Ù)°Ü˛ ˆflÒ° ˆÌ Ï̂Ü˛ Ë˛@¿yÇ¢§)ã˛Ü˛ ˆflÒ°  (Statement of Scale into R. F.)

≤ÃŸ¿ È Ùyl!ã˛ Ï̂e 1 •z!M˛ ò)Ó˚c Ë)̨ !Ù Ï̂ï˛ 4 Ùy•z° ≤ÃÜ˛y¢ Ü˛Ó˚̂ ÏSÈ– •z•y Ë˛@¿yÇ¢§)ã˛Ü˛ ˆflÒ Ï̂° ˛

≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚y ⁄

§Ùyôyl È í z̨̨ õ Ï̂Ó˚y=˛ !ÓÓ,!ï˛Ù)°Ü˛ ̂ flÒ°!ê˛ Ï̂Ü˛ Ë˛@¿yÇ¢§)ã˛Ü˛ ̂ flÒ Ï̂° (R.F.) Ó)̨̊ õyhs˝Ó˚ Ü˛Ó˚̂ Ïï˛

!l¡¨!°!áï˛ ôy˛õà%̂ Ï°y xl%§Ó˚î Ü˛Ó˚̂ Ïï˛ • Ï̂ÓÈüÈ

1 •z!M˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 4 Ùy•z°

 xÌÓy 1 •z!M˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 4 × 63,360 •z!M˛ å1 Ùy•z° = 63,360 •z!M˛ä

 xÌÓy 1 •z!M˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 253,440 ~Ü˛Ü˛

oT˛Óƒ ÈÈ ~ál xyÙÓ˚y •z!M˛Ó˚ fiÌy Ï̂l ~Ü˛Ü˛ ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ ˆòáy Ï̂ï˛ ˛õy!Ó˚

1 ~Ü˛Ü˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 253,440 ~Ü˛Ü˛

í z̨_Ó˚ È R.F. 1: 253,440
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Ë˛@¿yÇ¢ §)ã˛Ü˛ ˆflÒ° ˆÌ Ï̂Ü˛ !ÓÓ,!ï˛Ù)°Ü˛ ˆflÒ° (R. F. into Statement of Scale)

≤ÃŸ¿ È R.F. 1:253,440 ̂ Ü˛ !ÓÓ,!ï˛Ù)°Ü˛ ̂ flÒ Ï̂° ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚y– åˆÙ!ê ∆̨Ü˛ ̨ õÂô!ï˛ Ï̂ï˛ä

§Ùyôyl ≤Ãò_ R.F. 1: 253,440 !ê˛ !ÓÓ,!ï˛§)ã˛Ü˛ ˆflÒ Ï̂° !l¡¨!°!áï˛ ôy˛õ

xl%ÎyÎ˚# Ó)̨̊ õyhs˝Ó˚ Ü˛Ó˚y ÎyÎ˚ ÈüÈ

1: 253,440 xÌ≈yÍñ

1 ~Ü˛Ü˛ Ùyl!ã˛e ˜òâ≈ƒ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 253,440 ~Ü˛Ü˛ Ë)̨ !ÙÓ˚ ˜òâ≈ƒ

  xÌÓy 1 ˆ§!Ù Ùyl!ã˛e ˜òâ≈ƒ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 253, 440/100000

(1 !Ü˛!Ù =100000 ˆ§!Ùä

  xÌÓy 1 ˆ§!Ù !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 2.5344 !Ü˛!Ù

ò%•z ò¢!ÙÜ˛ fiÌyl ˛õÎ≈hs˝ ˆòáy Ï̂° ï˛y òyÑí ¸̨yÎ˚ 2.53 !Ü˛!Ù

  í z̨_Ó˚ xÌ≈yÍ 1 ˆ§!Ù !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 2.53 !Ü˛!Ù–

@˝Ãy!Ê˛Ü˛ Óy ˜°!áÜ˛ ˆflÒ Ï̂°Ó˚ xÇÜ˛l ˛õÂô!ï˛  (Construction of the Graphical / Bar Scale)

≤ÃŸ¿ÈÈ 1 ~Ü˛!ê˛ ˜°!áÜ˛ ˆflÒ° xÇÜ˛l Ü˛ Ï̂Ó˚y ÎyÓ˚ R.F. 1: 50000 ~ÓÇ ˆflÒ°!ê˛

!Ü˛ Ï̂°y!Ùê˛yÓ˚ G !Ùê˛y Ï̂Ó˚ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚y–

oT˛Óƒ ıÈÈ ≤Ãã˛!°ï˛ Ó˚#!ï˛ xl%§y Ï̂Ó˚ñ ˜°!áÜ˛ ˆflÒ°!ê˛ xAÜ˛l Ü˛Ó˚yÓ˚ çlƒ 15 ˆ§!Ù ˜òâ≈ƒ ˆÓ Ï̂SÈ

ˆlGÎ˚y • Ï̂Î˚̂ ÏSÈ–

àîly ÈÈ ˜°!áÜ˛ ̂ flÒ Ï̂°Ó˚ ̂ Ó˚áyÓ˚ ̃ òâ≈ƒ ̨õyÓyÓ˚ çlƒ !l¡¨!°!áï˛ ôy˛õà%̂ Ï°y xl%§Ó˚î Ü˛Ó˚̂ Ïï˛ • Ï̂Óñ

1: 50000 xÌy≈Í

1 ~Ü˛Ü˛ Ùyl!ã˛e ˜òâ≈ƒ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 50,000 ~Ü˛Ü˛ Ë)̨ !ÙÓ˚ ˜òâ≈ƒ

   xÌÓy 1 ˆ§!Ù !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 50,000 ˆ§!Ù

   xÌÓy 15 ˆ§!Ù !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 50000 × 15/100000 !Ü˛!Ù

   xÌÓy 15 ˆ§!Ù !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 7.5 !Ü˛!Ù–

ˆÎ Ï̂•ï%̨ ñ 7.5 !Ü˛!Ù ˛õ)î≈§Çáƒy lÎ˚ ï˛y•z xyÙÓ˚y 5 Óy 10 å!Ü˛!Ùä ˛õ)î≈§Çáƒy ôÓ˚̂ Ïï˛ ˛õy!Ó˚–

Óï≈̨ Ùyl xAÜ˛!ê˛Ó˚ ˆ«˛ Ï̂e xyÙÓ˚y 5 ôÓ˚°yÙ–

5 !Ü˛!Ù ˜ò Ï̂â≈ƒÓ˚ ˆÓ˚áy !lî≈Î˚ Ü˛Ó˚̂ Ïï˛ !l¡¨!°!áï˛ !•§yÓ!ê˛ Ü˛Ó˚̂ Ïï˛ • Ï̂Ó ı

7.5 !Ü˛!Ù !l Ï̂ò≈!¢ï˛ •Î˚ 15 ˆ§!Ù ˆÓ˚áy myÓ˚y

5 !Ü˛!Ù !l Ï̂ò≈¢ Ü˛Ó˚̂ ÏÓ 15×5/7.5 ˆ§!Ù ˆÓ˚áy myÓ˚y

  xÌÓy 5 !Ü˛!Ù !l Ï̂ò≈¢ Ü˛Ó˚̂ ÏÓ 10 ˆ§!Ù ˆÓ˚áy myÓ˚y

xÇÜ˛l ˛≤Ãîy°#È È ˜°!áÜ˛ ˆflÒ°!ê˛ !l¡¨!°!áï˛ ˛õò Ï̂«˛˛õà%̂ Ï°y xl%§Ó˚î Ü˛ Ï̂Ó˚ xÇÜ˛l Ü˛Ó˚̂ Ïï˛ • Ï̂ÓÈüüüÈ

10 ˆ§!Ù ˜ò Ï̂â≈ƒÓ˚ ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy xÇÜ˛l Ü˛ Ï̂Ó˚y ~ÓÇ ï˛y Ï̂Ü˛ 5 !ê˛ §Ùyl xÇ Ï̂¢ !ÓË˛=˛ Ü˛ Ï̂Ó˚y ~ÓÇ

ÓyÙ!ò Ï̂Ü˛Ó˚ ~Ü˛!ê˛ ≤Ãôyl Ë˛yà Ï̂Ü˛ Óyò !ò Ï̂Î˚ 0 ˆÌ Ï̂Ü˛ í˛yl!ò Ï̂Ü˛Ó˚ ≤Ã Ï̂ï˛ƒÜ˛!ê˛ Ë˛yà Ï̂Ü˛ 1 !Ü˛!Ù ÙylÈüüüÈ
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≤Ãòyl Ü˛ Ï̂Ó˚y– xyÓyÓ˚ ÓyÙ !ò Ï̂Ü˛Ó˚ §Ó≈≤ÃÌÙ Ë˛yà!ê˛ Ï̂Ü˛ 10 !ê˛ §Ùyl Ë˛y Ï̂à !ÓË˛=˛ Ü˛ Ï̂Ó˚ ≤Ã Ï̂ï˛ƒÜ˛!ê˛ Ï̂Ü˛ 0

ˆÌ Ï̂Ü˛ ¢%Ó%̊ Ü˛ Ï̂Ó˚ 100 !Ùê˛yÓ˚ Ùyl myÓ˚y !ã˛!•´ï˛ Ü˛ Ï̂Ó˚y åï%̨ !Ù ~ Ï̂Ü˛ 2,4 Óy 5 Ë˛y Ï̂à !ÓË˛=˛ Ü˛ Ï̂Ó˚ ~ÓÇ

≤Ã Ï̂ï˛ƒÜ˛ í z̨̨ õ!ÓË˛yà Ï̂Ü˛ 500,250 Óy 200 !Ùê˛yÓ˚ Ùyl !ò Ï̂ï˛ ˛õy Ï̂Ó˚y–

 !ã˛e 2.2

≤ÃŸ¿ ÈüÈ 2 ~Ü˛!ê˛ ˜°!áÜ˛ ˆflÒ° xÇÜ˛l Ü˛ Ï̂Ó˚y ÎyÓ˚ !ÓÓ,!ï˛Ù)°Ü˛ ˆflÒ° 1 •z!M˛ 1 Ùy•z°

!l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ ~ÓÇ ò)Ó˚c!ê˛ Ùy•z° G Ê˛y°≈Ç ~ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚y–

oT˛Óƒ ÈÈ ≤Ãã˛!°ï˛ Ó˚#!ï˛ xl%§y Ï̂Ó˚ñ ˜°!áÜ˛ ˆflÒ°!ê˛ xÇÜ˛l Ü˛Ó˚yÓ˚ çlƒ 6 •z!M˛ ˜òâ≈ƒ ˆÓ Ï̂SÈ

ˆlGÎ˚y •°–

àîly È ˜°!áÜ˛ ̂ flÒ Ï̂°Ó˚ ̃ òâ≈ƒ!ê˛ ̂ ˛õ Ï̂ï˛ !l¡¨!°!áï˛ ̨õò Ï̂«˛˛õà%̂ Ï°y @˝Ã•î Ü˛Ó˚̂ Ïï˛ • Ï̂Ó ÈüÈ

1 •z!M˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 1 Ùy•z°

§%ï˛Ó˚yÇñ  6 •z!M˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 6 Ùy•z°

xÇÜ˛l ≤Ãîy°# ÈÈ ˜°!áÜ˛ ̂ flÒ°!ê˛ !l¡¨!°!áï˛ ̨õÂô!ï˛ Ï̂ï˛ xÇÜ˛l Ü˛Ó˚y ÎyÎ˚ 6 •z!M˛ ̃ ò Ï̂â≈ƒÓ˚ ~Ü˛!ê˛ÈüüüÈ

§Ó˚° Ï̂Ó˚áy xÇÜ˛l Ü˛ Ï̂Ó˚y ~ÓÇ 6 !ê˛ §Ùyl Ë˛y Ï̂à !ÓË˛=˛ Ü˛ Ï̂Ó˚y– í˛yl!ò Ï̂Ü˛Ó˚ 5 !ê˛ Ë˛y Ï̂àÓ˚ ≤Ã!ï˛!ê˛ Ë˛y Ï̂àÓ˚

Ùyl 1 Ùy•z° !l Ï̂ò≈¢ Ü˛Ó˚̂ Ïï˛ • Ï̂Ó– ÓyÑ!ò Ï̂Ü˛Ó˚ !ÓË˛yà!ê˛ Ï̂Ü˛ xyÓyÓ˚ 4 !ê˛ §ÙylË˛y Ï̂à !ÓË˛=˛ Ü˛ Ï̂Ó˚ ≤Ã!ï˛!ê˛

Ë˛yà Ï̂Ü˛ ¢)lƒ ˆÌ Ï̂Ü˛ ¢%Ó%̊ Ü˛ Ï̂Ó˚ 2 Ê˛y°≈Ç Ü˛ Ï̂Ó˚ Ùyl !ò Ï̂ï˛ • Ï̂Ó–

 !ã˛e 2.3

≤ÃŸ¿ ÈüÈ 3 ~Ü˛!ê˛ ˜°!áÜ˛ ˆflÒ° xÇÜ˛l Ü˛ Ï̂Ó˚y ÎyÓ˚ R.F. 1:50,000 ~ÓÇ ò)Ó˚c Ùy•z° G

Ê˛y°≈Ç ~ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚y–

àîly È ˜°!áÜ˛ ̂ flÒ Ï̂°Ó˚ ̃ òâ≈ƒ!ê˛ ̂ ˛õ Ï̂ï˛ !l¡¨!°!áï˛ ̨õò Ï̂«˛˛õà%̂ Ï°y @˝Ã•î Ü˛Ó˚̂ Ïï˛ • Ï̂ÓÈÈüüüÈ

1:50,000 xÌy≈Í

1 ~Ü˛Ü˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 50000 ~Ü˛Ü˛

1 •z!M˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 50000 •z!M˛

6 •z!M˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 50,000 × 6 / 63,360 Ùy•z°

= 6 •z!M˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 4.73 Ùy•z°

!Ùê˛yÓ˚ !Ü˛ Ï̂°y!Ùê˛yÓ˚

Ê˛y°≈Ç Ùy•z°
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ˆÎ Ï̂•ï%̨  4.73 Ùy•z° ~Ü˛!ê˛ ˛õ)î≈§Çáƒy lÎ˚ñ ï˛y•z xyÙÓ˚y 5 Ùy•z° ˛õ)î≈§Çáƒy !•§y Ï̂Ó @˝Ã•î Ü˛Ó˚Óñ

5 Ùy•z° ò)Ó˚c Ï̂Ü˛ !ã˛ Ï̂e ≤ÃÜ˛y¢ Ü˛Ó˚yÓ˚ çlƒ !l¡¨!°!áï˛ ˛õÂô!ï˛ xÓ°¡∫l Ü˛Ó˚y •°ÈüÈ

4.73 Ùy•z° !l Ï̂ò≈¢ Ü˛Ó˚y •Î˚ = 6 •z!M˛ Ï̂ï˛

5 Ùy•z° !l Ï̂ò≈¢ Ü˛Ó˚y •Î˚ = 6†5/ 4.73

5 Ùy•z° !l Ï̂ò≈¢ Ü˛Ó˚y •Î˚ = 6.34 •z!M˛ Ï̂ï˛

xÇÜ˛l ≤Ãîy°# ÈüÈ ̃ °!áÜ˛ ̂ flÒ°!ê˛ !l¡¨!°!áï˛ ̨õÂô!ï˛ Ï̂ï˛ xÇÜ˛l Ü˛Ó˚̂ Ïï˛ • Ï̂ÓÈüüüÈ

5 Ùy•z° ˜ò Ï̂â≈ƒÓ˚ ˜°!áÜ˛ ˆflÒ° xÇÜ˛l Ü˛Ó˚̂ Ïï˛ • Ï̂° ≤ÃÌ Ï̂Ù 6.34 •z!M˛ ˜ò Ï̂â≈ƒÓ˚ §Ó˚° Ï̂Ó˚áy xÇÜ˛l

Ü˛Ó˚̂ Ïï˛ • Ï̂Ó ~ÓÇ •z•y Ï̂Ü˛ 5 !ê˛ §ÙylË˛y Ï̂à !ÓË˛=˛ Ü˛Ó˚̂ Ïï˛ • Ï̂Ó– ~ál ≤ÃŸ¿ •°ñ !Ü˛Ë˛y Ï̂Ó ~Ü˛!ê˛ 6.34

•z!M˛ ̃ ò Ï̂â≈ƒÓ˚ x§Ùyl ̂ Ó˚áy Ï̂Ü˛ 5 !ê˛ Ë˛y Ï̂à !ÓË˛=˛ Ü˛Ó˚y ÎyÎ˚– ~!ê˛ Ü˛Ó˚yÓ˚ çlƒ !l¡¨!°!áï˛ ̨õò Ï̂«˛˛õà%̂ Ï°y

@˝Ã•î Ü˛Ó˚̂ Ïï˛ • Ï̂Ó ÈüüüÈ

w ~Ü˛!ê˛ 6.3 •z!M˛ §Ó˚° Ï̂Ó˚áy xÇÜ˛l Ü˛ Ï̂Ó˚y–

w ¢%Ó%̊ ~ÓÇ ˆ¢£Ï !Ó®% ˛õÎ≈hs˝ 40° Óy 45° ˆÜ˛yî xÇÜ˛l Ü˛ Ï̂Ó˚ ˆ§•z ˆÓ˚áy!ê˛ Ï̂Ü˛ 1 Óy

1.5 •z!M˛ Ü˛ Ï̂Ó˚ 5 !ê˛ §ÙylË˛y Ï̂à !ÓË˛=˛ Ü˛ Ï̂Ó˚y–

w ò%!ê˛ ̂ Ó˚áyÓ˚ Ù Ï̂ôƒ xÇ!Ü˛ï˛ !Ó®%à%̂ Ï°y Ï̂Ü˛ Î%=˛ Ü˛Ó˚̂ Ïï˛ • Ï̂Ó–

w ˆflÒ°!ê˛ Ï̂ï˛ ˆÎ xÇ¢à%̂ Ï°y !Ó®%à%̂ Ï°y Ï̂Ü˛ flõ¢≈ Ü˛ Ï̂Ó˚̂ ÏSÈ ï˛y Î%=˛ Ü˛ Ï̂Ó˚ ≤ÃyÌ!ÙÜ˛

ˆflÒ°!ê˛ ˛õyGÎ˚y Îy Ï̂Ó–

~•z ̨õÂô!ï˛ Ï̂ï˛ ̂ ï˛yÙÓ˚y 6.3 •z!M˛Ó˚ ~Ü˛!ê˛ x§Ùyl ̂ Ó˚áy Ï̂Ü˛ 5 !ê˛ §ÙylË˛y Ï̂à !ÓË˛=˛ Ü˛Ó˚̂ ÏÓ–

ˆï˛yÙÓ˚y ~•z ~Ü˛•z ̨ õÂô!ï˛ xÓ°¡∫l Ü˛ Ï̂Ó˚ §Ó Ï̂ã˛ Ï̂Î˚ ÓyÑ!ò Ï̂Ü˛Ó˚ ≤ÃyÌ!ÙÜ˛ !ÓË˛y Ï̂àÓ˚ xÇ¢!ê˛ Ï̂Ü˛ 4 Óy 8 !ê˛

Ë˛y Ï̂à !ÓË˛=˛ Ü˛ Ï̂Ó˚ Ê˛y°≈Ç ~ ≤ÃÜ˛y¢ Ü˛Ó˚̂ Ïï˛ ˛õy Ï̂Ó˚y Îy 1 Ùy•ẑ Ï°Ó˚ §Ùyl • Ï̂Ó–

 !ã˛e 2.4  ˜°!áÜ˛ ˆflÒ Ï̂° §Ùyl !ÓË˛yà xAÜ˛l

Ê˛y°≈Ç Ùy•z°
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xl%¢#°l#
(i)  !l Ï̂¡¨ ˆflÒ Ï̂°Ó˚ ˆÜ˛yl‰ ˛õÂô!ï˛!ê˛ §Ó≈çl fl∫#Ü,̨ ï˛ ˛õÂô!ï˛ ÈüÈ

(a) §Ó˚° !ÓÓ,!ï˛

(b) Ë˛@¿yÇ¢§)ã˛Ü˛ ˆflÒ°

(c) ˜°!áÜ˛ ̂ flÒ°

(d) í z̨̨ õ Ï̂Ó˚Ó˚ ̂ Ü˛yl!ê˛•z lÎ˚–

(ii) ˆflÒ Ï̂°Ó˚ Ùyl!ã˛e ò)Ó˚̂ ÏcÓ˚ x˛õÓ˚ lyÙ ÈüÈ

(a) •Ó˚

(b) °Ó

(c) !ÓÓ,!ï˛§)ã˛Ü˛ ̂ flÒ°

(d) Ë˛@¿yÇ¢§)ã˛Ü˛ ˆflÒ°

(iii) ̂ flÒ Ï̂°Ó˚ Ú°ÓÛ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚ÈüÈ

(a) Ë)̨ !ÙÓ˚ ò)Ó˚c

(b) Ùyl!ã˛e ò)Ó˚c

(c) í z̨Ë˛ Ï̂Î˚Ó˚ ò)Ó˚c

(d) í z̨̨ õ Ï̂Ó˚Ó˚ ̂ Ü˛y Ï̂ly!ê˛•z lÎ˚–

2. !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ l%ƒlï˛Ù 30 !ê˛ ¢ Ï̂∑Ó˚ Ù Ï̂ôƒ í z̨_Ó˚ òyG–

(i) Ùy Į̈̂ õÓ˚ ò%!ê˛ ̨õÂô!ï˛Ó˚ lyÙ !°á–

(ii) ˆÙ!ê ∆̨Ü˛ ̨õÂô!ï˛ G •zÇ!°¢ ̨õÂô!ï˛ Ï̂ï˛ !ÓÓ,!ï˛§)ã˛Ü˛ ̂ flÒ Ï̂°Ó˚ ~Ü˛!ê˛ Ü˛ Ï̂Ó˚ í z̨òy•Ó˚î òyG–

(iii) Ë˛@¿yÇ¢§)ã˛Ü˛ ̨õÂô!ï˛ Ï̂Ü˛ ̂ Ü˛l §Ó≈çl fl∫#Ü,̨ ï˛ ̨õÂô!ï˛ Ó°y •Î˚⁄

(iv) ˜°!áÜ˛ ̨ õÂô!ï˛Ó˚ ≤Ãôyl §%!Óôyà%̂ Ï°y !Ü˛ !Ü˛ ⁄

3. ≤Ãò_ !ÓÓ,!ï˛Ù)°Ü˛ ˆflÒ°à%̂ Ï°y Ï̂Ü˛ Ë˛@¿yÇ¢§)ã˛Ü˛ ˆflÒ Ï̂° ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚y ÈüÈ

(i) 5 ˆ§!Ù !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 10 !Ü˛!Ù

(ii) 2 •z!M˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 4 Ùy•z°

(iii) 1 •z!M˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 1 àç

(iv) 1 ˆ§!Ù !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ 100 !Ùê˛yÓ˚

4. ≤Ãò_ Ë˛@¿yÇ¢§)ã˛Ü˛ ˆflÒ°à%̂ Ï°y Ï̂Ü˛ !ÓÓ,!ï˛§)ã˛Ü˛ ˆflÒ Ï̂° Ó)̨̊ õyhs˝Ó˚ Ü˛ Ï̂Ó˚y ÈüÈ

(i) 1: 100,000 å!Ü˛!Ùä

(ii) 1: 31,680 åÊ˛y°≈Çä

(iii) 1: 126,720 åÙy•z°ä
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Ùyl!ã˛ˆÏeÓ˚ ̂ flÒ°

(iv) 1: 50,000 å!Ùê˛yÓ˚ä

5. ~Ü˛!ê˛ ˜°!áÜ˛ ˆflÒ° xÇÜ˛l Ü˛ Ï̂Ó˚y ÎyÓ˚ R.F. 1:50,000 ~ÓÇ ò)Ó˚c!ê˛ !Ü˛ Ï̂°y!Ùê˛yÓ˚ G

!Ùê˛y Ï̂Ó˚ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚y–
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˛õ,!ÌÓ#Ó˚ xyÜ,̨ !ï˛ ≤ÃyÎ˚ ˆày°yÜ˛yÓ˚– ˛õ,!ÌÓ#Ó˚ !lÓ˚«˛#Î˚ Óƒy§ ~ÓÇ ˆÙÓ%̊ Óƒy§ §Ùyl lÎ˚ Ó Ï̂° ~Ó)̨̊ õ xyÜ,̨ !ï˛

• Ï̂Î˚̂ ÏSÈ– ̨õ,!ÌÓ#Ó˚ !l Ï̂çÓ˚ x Ï̂«˛Ó˚ í z̨̨ õÓ˚ xyÓï≈̨ Ï̂lÓ˚ Ê˛ Ï̂° !lÓ˚«˛ Ï̂Ó˚áy fl≥˛#ï˛ •Î˚– xï˛~Óñ ̨õ,!ÌÓ#Ó˚ ≤ÃÜ,̨ ï˛

xyÜ,̨ !ï˛ x!Ë˛àï˛ ˆày°yÜ˛yÓ˚ (Oblate Spheroid) ~Ó˚ xl%Ó)̨̊ õ ≤Ãï˛#ï˛ •Î˚– ˛õ,!ÌÓ#Ó˚ ~Ó)̨̊ õ xyÜ,̨ !ï˛Ó˚

çlƒ ˛õ,!ÌÓ# ˛õ,̂ Ï¤˛Ó˚ !Ó!Ë˛ß¨ fiÌy Ï̂lÓ˚ xÓfiÌyl !lî≈̂ ÏÎ˚ !Ü˛S%È x§%!ÓôyÓ˚ §,!T˛ •Î˚ñ Ü˛yÓ˚î ~áy Ï̂l ˆÜ˛y Ï̂ly

!Ó®%Ó˚ xy Į̈̂ õ!«˛Ü˛ xÓfiÌyl ̨õ!Ó˚Ùy Į̈̂ õÓ˚ çlƒ ̂ Ü˛y Ï̂ly !l!òT≈̨  !Ó®% (Point of Reference) ̂ òáy ÎyÎ̊ ly–

xï˛~Óñ !Ó!Ë˛ß¨ fiÌyl §ly=˛ Ü˛Ó˚yÓ˚ çlƒ Ü˛!“ï˛ ̂ Ó˚áyà%̂ Ï°yÓ˚ ~Ü˛!ê˛ çy!°Ü˛y (Network) Ë)̨ Ï̂àyÏ°Ü˛ Óy

Ùyl!ã˛ Ï̂e xAÜ˛l Ü˛Ó˚y •Î˚– ~ál xyÙÓ˚y ~•z ˆÓ˚áyà%̂ Ï°y !Ü˛ ~ÓÇ ~à%̂ Ï°y Ü˛#Ë˛y Ï̂Ó xAÜ˛l Ü˛Ó˚y •Î˚ñ ï˛y

xl%§rôyl Ü˛Ó˚̂ ÏÓy–

˛õ,!ÌÓ#Ó̊ !l Ï̂çÓ̊ x Ï̂«˛Ó̊ G˛õÓ̊ ̨õ!Ÿã˛Ù ̂ Ì Ï̂Ü˛ ̨õ)Ó≈!ò Ï̂Ü˛ xyÓï≈̨ Ï̂lÓ̊ Ê˛ Ï̂° ò%!ê˛ fl∫yË˛y!ÓÜ˛ §¡õÜ≈̨ Î%=˛

!Ó®% ˛õyGÎ˚y ÎyÎ˚ñ Îy í˛z_Ó˚ ˆÙÓ˚% ~ÓÇ ò!«˛î ˆÙÓ˚% !•ˆÏ§ˆÏÓ ˛õ!Ó˚!ã˛ï˛– ~à%ˆÏ°y ˆË˛ÔˆÏày!°Ü˛ !@˝ÃˆÏí˛Ó˚

(Geographical grid) !Ë˛!_ àë˛l Ü˛ Ï̂Ó˚– ˛õ,!ÌÓ# ˛õ,̂ Ï¤˛Ó˚ !Ó!Ë˛ß¨ xÇ Ï̂¢Ó˚ xÓfiÌyl !lôy≈Ó˚̂ ÏlÓ˚ çlƒ

≤Ã!ï˛ Ï̂FSÈ!ò çy!°Ü˛y ˆÓ˚áy xAÜ˛l Ü˛Ó˚y •Î˚– !@˝Ãí˛!ê˛ Ï̂ï˛ ò)Û ≤ÃÜ˛yÓ˚ ˆÓ˚áy xy Ï̂SÈ xl%Ë)̨ !ÙÜ˛ ~ÓÇ í z̨Õ‘¡∫ ˆÓ˚áyñ

Îy Ï̂òÓ˚ §Ùy«˛ Ï̂Ó˚áy Óy x«˛ Ï̂Ó˚áy (Parallels of Latitude) ~ÓÇ oy!âÙy Ï̂Ó˚áy Óy ˆò¢yhs˝Ó˚ ˆÓ˚áy

(Meridians of Longitudes) Ó°y •Î̊–

xl%Ë)̨ !ÙÜ˛ ˆÓ˚áyà%̂ Ï°y ~ Ï̂Ü˛ x˛õ Ï̂Ó˚Ó˚ §Ùyhs˝Ó˚y Ï̂° ˛õ)Ó≈ ˆÌ Ï̂Ü˛ ˛õ!Ÿã˛Ù !ò Ï̂Ü˛ xAÜ˛l Ü˛Ó˚y •Î˚–

í z̨_Ó˚ ̂ ÙÓ%̊ ~ÓÇ ò!«˛î ̂ ÙÓ%̊Ó˚ ÙôƒË˛y Ï̂à x!AÜ˛ï˛ ̂ Ó˚áy!ê˛ Ï̂Ü˛ !lÓ˚«˛ Ï̂Ó˚áy Óy !Ó£Ï%Ó Ï̂Ó˚áy (Equator) Ó°y

•Î˚– ~!ê˛ •° Ó,•_Ù Ó,_ ~ÓÇ Ë)̨ Ï̂ày°Ü˛!ê˛ §Ùyl ò%!ê˛ x Ï̂ô≈̂ ÏÜ˛ !ÓË˛=˛ Ü˛ Ï̂Ó˚̂ ÏSÈ– ~ Ï̂Ü˛ Ó,•Í Ó,_G (Great

Circle) Ó°y •Î˚– xlƒylƒ §Ùyhs˝Ó˚y° ̂ Ó˚áy§Ù)• ò)Ó˚̂ ÏcÓ˚ xl%̨ õy Ï̂ï˛ !Ó£Ï%Ó Ï̂Ó˚áy ̂ Ì Ï̂Ü˛ ̂ ÙÓ%̊Ó˚ !ò Ï̂Ü˛ Ü ̨ Ù¢/

ˆSÈyê˛ • Ï̂ï˛ Ìy Ï̂Ü˛ ~ÓÇ ˛õ,!ÌÓ# Ï̂Ü˛ ò%Û!ê˛ x§Ùyl Ë˛y Ï̂à !ÓË˛=˛ Ü˛ Ï̂Ó˚̂ ÏSÈñ Îy °â%Ó,_ (Small Circle)

!• Ï̂§ Ï̂ÓG ̨õ!Ó˚!ã˛ï˛– ̨õ)Ó≈ ̂ Ì Ï̂Ü˛ ̨õ!Ÿã˛Ù !ò Ï̂Ü˛ x!AÜ˛ï˛ ~•z Ü˛y“!lÜ˛ ̂ Ó˚áy à%̂ Ï°y §yôyÓ˚îï˛ §Ùy«˛ Ï̂Ó˚áy Óy

x«˛ Ï̂Ó̊áy (Parallel of Latitude) ly Ï̂Ù ̨õ!Ó̊!ã˛ï˛–

í z̨_Ó˚ ˆÌ Ï̂Ü˛ ò!«˛î !ò Ï̂Ü˛ x!AÜ˛ï˛ í z̨Õ‘¡∫ ˆÓ˚áyà%̂ Ï°y ò%!ê˛ ˆÙÓ%̊̂ ÏÜ˛ §ÇÎ%=˛ Ü˛ Ï̂Ó˚̂ ÏSÈ– ~à%̂ Ï°y Ï̂Ü˛

ˆò¢yhs˝Ó˚ ˆÓ˚áy Óy oy!âÙy Ï̂Ó˚áy (Meridians of Latitude) Ó°y •Î˚– !lÓ˚«˛ Ï̂Ó˚áyÎ˚ ~•z ˆÓ˚áyà%̂ Ï°yÓ˚

ÙôƒÓï≈̨ # ò)Ó˚c x!ôÜ˛ •Î˚ ~ÓÇ ˛≤Ã!ï˛!ê˛ ˆÙÓ%̊ ~Ü˛!ê˛ !Ó®%̂ Ïï˛ !Ù!°ï˛ •Î˚–

xôƒyÎ̊ ÈüÈ3

x«˛̂ ÏÓ̊áyñ oy!âÙy Ï̂Ó̊áy ~ÓÇ §ÙÎ̊
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x«˛ˆÏÓ˚áyñ oy!âÙyˆÏÓ˚áy ~ÓÇ §ÙÎ˚

¢∑ Ï̂Ü˛y£Ï (Glossary)

§Ùy«˛ Ï̂Ó˚áy Óy x«˛ Ï̂Ó˚áy (Parallels of Latitude) : §Ùy«˛ Ï̂Ó˚áy!ê˛ !lÓ˚«˛ Ï̂Ó˚áyÓ˚ í z̨_ Ï̂Ó˚
Óy ò!«˛ Ï̂î !fiÌï˛ ˆÜ˛y Ï̂ly !Ó®%Ó˚ ˆÜ˛Ô!îÜ˛ ò)Ó˚c Ï̂Ü˛ !í˛@˝Ã#ñ !Ù!lê˛ ~ÓÇ ˆ§ Ï̂Ü˛ Ï̂u˛ Óƒ=˛ Ü˛ Ï̂Ó˚–
§Ùyl x«˛yÇ¢Î%=˛ ˆÓ˚áyà%̂ Ï°y Ï̂Ü˛ ≤ÃyÎ˚¢•z §Ùy«˛ Ï̂Ó˚áy Ó Ï̂° í ẑ̨ ÏÕ‘á Ü˛Ó˚y •Î˚–

ˆò¢yhs˝Ó˚ ˆÓ˚áy Óy oy!âÙy Ï̂Ó˚áy (Meridians of Longitude) : •z•y Ù)° Ùôƒ Ï̂Ó˚áyÓ˚
å@˝Ã#!lã˛ä ˛õ)Ó≈ Óy ˛õ!Ÿã˛Ù !ò Ï̂Ü˛ !fiÌï˛ ˆÜ˛y Ï̂ly !Ó®%Ó˚ ˆÜ˛Ô!îÜ˛ ò)Ó˚c Ï̂Ü˛ !í˛@˝Ã#ñ !Ù!lê˛ ~ÓÇ
ˆ§ Ï̂Ü˛ Ï̂u˛ Óƒ=˛ Ü˛ Ï̂Ó˚– §Ùyl oy!âÙyÇ¢Î%=˛ ̂ Ó˚áyà%̂ Ï°y Ï̂Ü˛ ≤ÃyÎ˚•z oy!âÙy Ï̂Ó˚áy Ó Ï̂° í ẑ̨ ÏÕ‘á Ü˛Ó˚y
•Î˚–

x«˛ Ï̂Ó˚áy ~ÓÇ oy!âÙy Ï̂Ó˚áyà%̂ Ï°y Ï̂Ü˛ §yôyÓ˚îï˛ ˆË˛Ô Ï̂ày!°Ü˛ §Ùß∫Î˚ (Geographical

Coordinator) !• Ï̂§ Ï̂Ó í ẑ̨ ÏÕ‘á Ü˛Ó˚y •Î˚ Ü˛yÓ˚î ~•z ̂ Ó˚áyà%̂ Ï°yÓ˚ myÓ˚y ~Ü˛!ê˛ §%§Çàï˛ çy!°Ü˛y ̃ ï˛!Ó˚

Ü˛ Ï̂Ó˚ ˛õ,!ÌÓ# ˛õ,̂ Ï¤˛Ó˚ !Ó!Ë˛ß¨ ˜Ó!¢T˛ƒ˛õ)î≈ xÓfiÌyl Ï̂Ü˛ ≤Ãò¢≈l Ü˛Ó˚y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚– ~•z§Ó §Ùß∫̂ ÏÎ˚Ó˚

§y• Ï̂Îƒ !Ó!Ë˛ß¨ !Ó®%Ó˚ xÓfiÌylñ ò)Ó˚c ~ÓÇ !òÜ˛ §• Ï̂ç•z !lô≈yÓ˚î Ü˛Ó˚y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚–

Î!òG Ë)̨ Ï̂ày° Ï̂Ü˛ x§#Ù §ÇáƒÜ˛ §Ùy«˛ Ï̂Ó˚áy ~ÓÇ oy!âÙy Ï̂Ó˚áy xAÜ˛l Ü˛Ó˚y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚ñ

ï˛ Ï̂Ó ~ Ï̂òÓ˚ Ù Ï̂ôƒ ˆÜ˛Ó°Ùye !lÓ≈y!ã˛ï˛ !Ü˛S%È §ÇáƒÜ˛ ˆÓ˚áy Ï̂Ü˛•z Ùyl!ã˛ Ï̂e xÑyÜ˛y •Î˚– x«˛ Ï̂Ó˚áy ~ÓÇ

oy!âÙy Ï̂Ó˚áy§Ù)• Ï̂Ü˛ !í˛!@˝Ã Ï̂ï˛ (°) Ùy˛õy •Î˚ñ Ü˛yÓ˚î ~à%̂ Ï°y ˆÜ˛Ô!îÜ˛ ò)Ó˚c Ï̂Ü˛ ≤Ãò¢≈l Ü˛ Ï̂Ó˚– ≤Ã!ï˛!ê˛

!í˛!@˝ÃˆÏÜ˛ 60 !Ù!lê˛ (') ~ÓÇ ≤Ã!ï˛!ê˛ !Ù!lê˛ˆÏÜ˛ 60 ˆ§ Ï̂Ü˛ Ï̂u˛ ('') !ÓË˛=˛ Ü˛Ó˚y •Î˚– latitude.

ines running north-south, join the two

§Ùy«˛ Ï̂Ó˚áy Óy x«˛ Ï̂Ó˚áy (Parallels of Latitudes)

˛õ,!ÌÓ#Ó˚ ˆÜ˛w ˆÌ Ï̂Ü˛ ˛õ,!ÌÓ# ˛õ,̂ Ï¤˛Ó˚ ˆÜ˛y Ï̂ly fiÌy Ï̂lÓ˚ oy!âÙy ÓÓ˚yÓÓ˚ !lÓ˚«˛ Ï̂Ó˚áyÓ˚ í z̨_Ó˚ Óy ò!«˛ Ï̂î

xÓ!fiÌï˛ x«˛ Ï̂Ó˚áy§Ù)̂ Ï•Ó˚ ˆÜ˛Ô!îÜ˛ ò)Ó˚c myÓ˚y x«˛yÇ¢ !lî≈Î˚ Ü˛Ó˚y •Î˚–

~Ü˛•z x«˛yÇ¢ !Ó!¢T˛ fiÌyl§Ù)• Ï̂Ü˛ ̂ Î Ü˛y“!lÜ˛ ̂ Ó˚áy myÓ˚y Î%=˛ Ü˛Ó˚y •Î˚ ï˛y Ï̂Ü˛ §Ùy«˛ Ï̂Ó˚áy

Ó°y •Î˚– !lÓ˚«˛ Ï̂Ó˚áyÎ˚ x«˛ Ï̂Ó˚áyÓ˚ Ùyl •° 0° ~ÓÇ ˆÙÓ%̊m Ï̂Î˚ x«˛ Ï̂Ó˚áyÓ˚ Ùyl •° 90° í z̨_Ó˚ ~ÓÇ

90° ò!«˛î å!ã˛e 3.1 ˛õÓ˚Óï≈̨ # ˛õ,¤˛yÎ˚ä–  x«˛ Ï̂Ó˚áy Óy §Ùy«˛ Ï̂Ó˚áy ~Ü˛ !í˛!@˝Ã ÓƒÓôy Ï̂l xAÜ˛l Ü˛Ó˚y

• Ï̂° í z̨_Ó˚ ~ÓÇ ò!«˛î ˆày°y Ï̂ô≈ ≤Ã!ï˛!ê˛ Ï̂ï˛ 89 !ê˛ §Ùy«˛ Ï̂Ó˚áy ÌyÜ˛ Ï̂Ó– ~Ë˛y Ï̂Ó !lÓ˚«˛ Ï̂Ó˚áy §•

§Ùy«˛ Ï̂Ó˚áyÓ˚ ˆÙyê˛ §Çáƒy 179 !ê˛ • Ï̂Ó– !lÓ˚«˛ Ï̂Ó˚áyÓ˚ í z̨_Ó˚ Óy ò!«˛ Ï̂î ˆÜ˛y Ï̂ly fiÌy Ï̂lÓ˚ xÓfiÌy Ï̂lÓ˚

í z̨̨ õÓ˚ !lË≈̨ Ó˚ Ü˛ Ï̂Ó˚ x«˛ Ï̂Ó˚áyÓ˚ Ùy Ï̂lÓ˚ §y Ï̂Ì í z̨/ (N) Óy ò/ (S) x«˛Ó˚!ê˛ ˆ°áy •Î˚–

Î!ò ˛õ,!ÌÓ# §¡õ)î≈ ˆày°yÜ˛yÓ˚ • Ï̂ï˛yñ ï˛ Ï̂Ó 1°  x«˛ Ï̂Ó˚áyÓ˚ ÓƒÓôy Ï̂l ˜òâ≈ƒ §Ùyl ÌyÜ˛ Ï̂ï˛y
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!ã˛e  3.1 §Ùy«˛ˆÏÓ˚áy Óy x«˛ˆÏÓ˚áy

!ã˛e 3.2 §Ùy«˛ˆÏÓ˚áy Óy x«˛ˆÏÓ˚áyÓ˚ xAÜ˛l

å~Ü˛!ê˛ oy!âÙyˆÏÓ˚áyÓ˚ 1°  Ó,_ã˛yˆÏ˛õÓ˚ xÇ¢ä xÌ≈yÍ ò%Û!ê˛ x«˛ˆÏÓ˚áyÓ˚

ÓƒÓôyl ˛õ,!ÌÓ#Ó˚ §Ó≈e 111 !Ü˛!Ù •ï˛– !Ü˛v °«˛ Ü˛Ó˚y ÎyÎ˚ ˆÎñ ¢%ô%Ùye

!lÓ˚«˛ Ï̂Ó˚áy Ï̂ï˛•z ≤Ã!ï˛!ê˛ oy!âÙy Ï̂Ó˚áyÓ˚ ÓƒÓôyl ≤ÃyÎ˚ ~Ü˛•zÓ˚Ü˛Ù Ìy Ï̂Ü˛ ~ÓÇ

!lÓ˚«˛ Ï̂Ó˚áy ˆÌ Ï̂Ü˛ ˆÙÓ%̊Ó˚ !ò Ï̂Ü˛ ≤Ã!ï˛ !í˛!@˝Ã x«˛ Ï̂Ó˚áy Ï̂ï˛ ˜ò Ï̂â≈ƒ §yÙylƒ

˛õ!Ó˚Óï ≈̨l â Ï̂ê˛– !lÓ˚«˛ Ï̂Ó˚áyÎ˚ ~•z ˜òâ≈ƒ 110.6 !Ü˛!Ù  !Ü˛v ̂ ÙÓ%̊̂ Ïï˛ ~!ê˛

111.7 !Ü˛!Ù •Î˚– ˆÜ˛y Ï̂ly fiÌy Ï̂lÓ˚ x«˛yÇ¢ ˆ§•z fiÌy Ï̂lÓ˚ §)̂ ÏÎ≈Ó˚ ˛õï˛l

ˆÜ˛yl Óy ô %Óï˛yÓ˚yÓ˚ §y•y Ï̂Îƒ !lô≈yÓ˚î Ü˛Ó˚y ̂ Î Ï̂ï˛ ̨ õy Ï̂Ó˚–

§Ùy«˛ Ï̂Ó˚áy§Ù)•  xAÜ˛l (Drawing The Parallels Of

Latitudes)

§Ùy«˛ Ï̂Ó˚áy Óy x«˛ Ï̂Ó˚áy !Ü˛Ë˛y Ï̂Ó xAÜ˛l Ü˛Ó˚y •Î˚⁄ ~Ü˛!ê˛ Ó,_ xAÜ˛l

Ü˛ Ï̂Ó˚y ~ÓÇ ˆÜ˛ Ï̂w ~Ü˛!ê˛ xl%Ë)̨ !ÙÜ˛ ˆÓ˚áy xAÜ˛l Ü˛ Ï̂Ó˚ ~ Ï̂Ü˛ ò%!ê˛ §Ùyl

Ë˛y Ï̂à !ÓË˛=˛ Ü˛ Ï̂Ó˚y– ~•z ˆÓ˚áy !lÓ˚«˛ Ï̂Ó˚áy Ï̂Ü˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚– ~•z Ó,̂ Ï_

~Ü˛!ê˛ ã˛yÑòy (Protector) ~ÙlË˛y Ï̂Ó fiÌy˛õl Ü˛ Ï̂Ó˚y Îy Ï̂ï˛ ãÑ̨ yòyÓ˚ 0° ~ÓÇ

180° ̂ Ó˚áy Ü˛yà Ï̂ç x!AÜ˛ï˛ !lÓ˚«˛ Ï̂Ó˚áyÓ˚ §y Ï̂Ì !Ù Ï̂° ÎyÎ˚– ~ál 20°òÉ

(S) xAÜ˛l Ü˛Ó˚̂ Ïï˛ Ó,̂ Ï_Ó˚ l# Ï̂ã˛Ó˚ x Ï̂ô≈Ü˛ xÇ Ï̂¢ !lÓ˚«˛ Ï̂Ó˚áy ˆÌ Ï̂Ü˛ 20°

ˆÜ˛y Ï̂î ̨õ)Ó≈ ̂ Ì Ï̂Ü˛ ̨õ!Ÿã˛ Ï̂Ù ò%Û!ê˛ !Ó®% !ã˛!•´ï˛ Ü˛ Ï̂Ó˚yñ ̂ ÎÓ˚Ü˛Ù !ã˛e 3.2 ̂ ï˛

ˆòáy Ï̂ly • Ï̂Î˚̂ ÏSÈ– ˆÜ˛y Ï̂îÓ˚ Óy•% ò%Û!ê˛ Ó,_!ê˛ Ï̂Ü˛ ò%Û!ê˛ !Ó®%̂ Ïï˛ ˆÜ˛ Ï̂ê˛ ˆòÎ˚–

!lÓ˚«˛ Ï̂Ó˚áyÓ˚ §Ùyhs˝Ó˚y° ~Ü˛!ê˛ ˆÓ˚áy myÓ˚y ~•z ò%Û!ê˛ !Ó®%̂ ÏÜ˛ Î%=˛ Ü˛ Ï̂Ó˚y–

~!ê˛ • Ï̂Ó 20° òÉ (S) –

ˆò¢yhs˝Ó˚ ̂ Ó˚áy Óy oy!âÙy Ï̂Ó˚áy (Meridians of Longitude)

xô≈Ó,_yÜ˛yÓ˚ oy!âÙy Ï̂Ó˚áy§Ù)• ̂ ÙÓ%̊m Ï̂Î˚ !Ù!°ï˛ •Î˚ñ ̂ Îà%̂ Ï°y x«˛ Ï̂Ó˚áyÓ˚

Ùï˛ Ó,_yÜ˛yÓ˚ lÎ˚ñ !Ó˛õÓ˚#ï˛ oy!âÙy Ï̂Ó˚áyà%̂ Ï°y ~Ü˛§y Ï̂Ì !Ù!°ï˛ • Ï̂Î˚ ~Ü˛!ê˛

˛õ)î≈Ó,_ àë˛l Ü˛ Ï̂Ó˚ñ !Ü˛v ~à%̂ Ï°y Ï̂Ü˛ ò%Û!ê˛ ̨õ,ÌÜ˛ oy!âÙy Ï̂Ó˚áy !• Ï̂§ Ï̂Ó àîƒ

Ü˛Ó˚y •Î˚–

oy!âÙy Ï̂Ó˚áyà%̂ Ï°y §Ù Ï̂Ü˛y Ï̂î !lÓ˚«˛ Ï̂Ó˚áy Ï̂Ü˛ ̂ SÈò Ü˛ Ï̂Ó˚– ~à%̂ Ï°y

§Ùy«˛ Ï̂Ó˚áyÓ˚ !Ó§ò,¢ xÌ≈yÍ oy!âÙy Ï̂Ó˚áy§Ù)̂ Ï•Ó˚ ̃ òâ≈ƒ §Ùyl •Î˚– àîlyÓ˚

§%!Óôy Ï̂Ì≈ @˝Ã#!lã˛ ̨õÎ≈̂ ÏÓ«˛îyày Ï̂Ó˚Ó˚ å°u˛ Ï̂lÓ˚ !lÜ˛ Ï̂ê˛ä G˛õÓ˚ !ò Ï̂Î˚ ≤ÃÓy!•ï˛

í z̨_Ó˚ ˆÙÓ%̊

!lÓ˚«˛ˆÏÓ˚áy

í z̨_Ó˚ ˆÙÓ%̊

!lÓ̊«˛ Ï̂Ó̊áy

ò!«˛î ̂ ÙÓ%̊

ò/

í˛z/
˛õ)/˛õ/

ò/
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!ã˛e 3.3 ˆò¢yhs˝Ó˚ ˆÓ˚áy Óy oy!âÙyˆÏÓ˚áy

!ã˛e 3.4 í˛z_Ó˚ˆÏÙÓ˚%ˆÏï˛ !Ù!°ï˛ 0°~ÓÇ 180° ÈüÈ~Ó˚

oy!âÙy Ï̂Ó˚áy§Ù)•

!ã˛e 3.5 ˆò¢yhs˝Ó˚ˆÏÓ˚áy Óy oy!âÙyˆÏÓ˚áyÓ˚ xAÜ˛l

oy!âÙyÇ¢ Ï̂Ü˛ ~Ü˛!ê˛ xyhs˝ç≈y!ï˛Ü˛ ã%̨ !=˛Ó˚ Ùyôƒ Ï̂Ù Ù)° ÙôƒˆÏÓ˚áy

(Prime Meridians) !• Ï̂§ Ï̂Ó @˝Ã•î Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ ~ÓÇ ~Ó˚ Ùyl

0° ˆòGÎ˚y • Ï̂Î˚̂ ÏSÈ–

ˆÜ˛y Ï̂ly fiÌy Ï̂lÓ˚ oy!âÙyÇ¢ •° Ù)° Ùôƒ Ï̂Ó˚áyÓ˚ ˛õ)Ó≈ Óy

˛õ!Ÿã˛ Ï̂Ù xÓ!fiÌï˛ ˆ§•z fiÌy Ï̂lÓ˚ ˆÜ˛Ô!îÜ˛ ò)Ó˚c– •z•yG !í˛@˝Ã# Ï̂ï˛

˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •Î˚– oy!âÙy Ï̂Ó˚áyÓ˚ Ùyl Ù)° Ùôƒ Ï̂Ó˚áyÓ˚ ˛õ)Ó≈ ~ÓÇ

˛õ!Ÿã˛ Ï̂Ù 0° ˆÌ Ï̂Ü˛ 180° ˛õÎ≈hs˝ •Î˚ å!ã˛eÈüÈ3.3ä– ˛˛õ,!ÌÓ#Ó˚ ˆÎ

Ë˛yà!ê˛ Ù)° Ùôƒ Ï̂Ó˚áyÓ˚ ̨õ)Ó≈!ò Ï̂Ü˛ Ìy Ï̂Ü˛ñ ï˛y Ï̂Ü˛ ̨õ)Ó≈ ̂ ày°yô≈ ~ÓÇ ̂ Î

Ë˛yà!ê˛ ˛õ!Ÿã˛Ù !ò Ï̂Ü˛ Ìy Ï̂Ü˛ñ ï˛y Ï̂Ü˛ ˛õ!Ÿã˛Ù ˆày°yô≈ Ó°y •Î˚–

ˆò¢yhs˝Ó˚ ˆÓ˚áy Óy oy!âÙy Ï̂Ó˚áy xAÜ˛l (Drawing the

Meridians of Longitude)

oy!âÙy Ï̂Ó˚áy §Ù)• !Ü˛Ë˛y Ï̂Ó xAÜ˛l Ü˛Ó˚y •Î˚⁄ ~Ü˛!ê˛ Ó,_ xAÜ˛l

Ü˛̂ ÏÓ̊yñ ÎyÓ̊ ̂ Ü˛w í z̨_Ó̊ ̂ ÙÓ̊%̂ ÏÜ˛ !l Ï̂ò≈¢ Ü˛̂ ÏÓ̊– ~Ó̊ ̨õ!Ó̊!ô !lÓ̊«˛̂ ÏÓ̊áy Ï̂Ü˛

!l Ï̂ò≈¢ Ü˛ Ï̂Ó˚– Ó,_!ê˛Ó˚ ˆÜ˛w ÓÓ˚yÓÓ˚ xÌ≈yÍ í z̨_Ó˚ ˆÙÓ%̊̂ ÏÜ˛ x!ï˛Ü ̨ Ù

Ü˛ Ï̂Ó˚ ~Ü˛!ê˛ í z̨°¡∫ ˆÓ˚áy xAÜ˛l Ü˛ Ï̂Ó˚y– ~!ê˛ í z̨_Ó˚ ˆÙÓ%̊̂ Ïï˛ !Ù!°ï˛

0° ~ÓÇ 180° oy!âÙy Ï̂Ó˚áyà%̂ Ï°y Ï̂Ü˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ å!ã˛e 3.4ä–

Î!ò ˆï˛yÙÓ˚y ~Ü˛!ê˛ Ùyl!ã˛e ˆò Ï̂áy ï˛ Ï̂Ó ˆòá Ï̂Ó ˆÎ ˛õ)Ó≈

ˆày°yô≈!ê˛ ̂ ï˛yÙy Ï̂òÓ̊ ÓyÙ!ò Ï̂Ü˛ Ìy Ï̂Ü˛– !Ü˛v ~Ü˛!ê˛ oy!âÙyÇ¢ xAÜ˛l

Ü˛Ó˚yÓ˚ çlƒ Ü˛“ly Ü˛ Ï̂Ó˚y ˆÎ ˆï˛yÙÓ˚y í z̨_Ó˚ ˆÙÓ%̊̂ Ïï˛ xy Ï̂SÈy xÌ≈yÍ

Ó,_!ê˛Ó˚ ̂ Ü˛ Ï̂w xy Ï̂SÈy Îy !ã˛e 3.4 ~ ̂ òáy Ï̂ly • Ï̂Î˚̂ ÏSÈ– ~ál °«˛ƒ

Ü˛ Ï̂Ó˚y ˆÎñ ~•z xÓfiÌyÎ˚ ˛õ)Ó≈ ~ÓÇ ˛õ!Ÿã˛Ù ˆày°y Ï̂ô≈Ó˚ xy Į̈̂ õ!«˛Ü˛

!òÜ˛à%̂ Ï°y !Ó˛õÓ˚#ï˛ • Ï̂Ó ~ÓÇ ̂ ï˛yÙy Ï̂òÓ˚ ÓyÙ!ò Ï̂Ü˛ ̨õ)Ó≈ ̂ ày°yô≈ ~ÓÇ

í˛yl!ò Ï̂Ü˛ ˛õ!Ÿã˛Ù ˆày°yô≈ ÌyÜ˛ Ï̂Ó– ~álñ 45° ˛õ)É (E) ~ÓÇ ˛õÉ

(W) xAÜ˛l Ü˛ Ï̂Ó˚y Îy !ã˛e 3.5ÈüÈ~ ˆòáy Ï̂ly • Ï̂Î˚̂ ÏSÈ– ~Ó˚ çlƒñ

í z̨°¡∫ ˆÓ˚áy ÓÓ˚yÓÓ˚ 0° ~ÓÇ 180° oy!âÙy Ï̂Ó˚áyÓ˚ §y Ï̂Ì !Ù!° Ï̂Î˚

ˆï˛yÙÓ̊y ã Ñ̨yòy!ê˛ (Protector)  Ó§yG ~ÓÇ í z̨Ë˛Î̊ ̨õy Ï̂¢ 45° ̨õ!Ó̊Ùy˛õ

Ü˛ Ï̂Ó˚yñ Îy Ü ̨ Ù¢/ ̂ ï˛yÙy Ï̂òÓ˚ ÓyÙ ~ÓÇ í˛yl!ò Ï̂Ü˛ 45° ˛õ)É (E) ~ÓÇ

45° ˛õÉ (W) oy!âÙy Ï̂Ó˚áy Ï̂Ü˛ !ã˛!•´ï˛ Ü˛Ó˚̂ ÏÓ– xyÙÓ˚y Î!ò í z̨_Ó˚

ˆÙÓ%̊Ó˚ G˛õÓ˚ ˆÌ Ï̂Ü˛ §Ó˚y§!Ó˚ ˛õ,!ÌÓ# Ï̂Ü˛ ˆò!á ï˛ Ï̂Ó ˛õ,!ÌÓ# ˛õ,̂ Ï¤˛Ó˚

~Ó)̨̊ õ !ã˛e ̂ òá Ï̂ï˛ ̨ õy Ï̂Óy–
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ÓƒÓ•y!Ó˚Ü˛ Ë)˛ˆÏày° åË˛yàÈüÈIä

§yÓ˚!î 3.1 §Ùy«˛ Ï̂Ó˚áy Óy x«˛ Ï̂Ó˚áy ~ÓÇ ˆò¢yhs˝Ó˚ ˆÓ˚áy Óy
oy!âÙy Ï̂Ó˚áyÓ˚ Ù Ï̂ôƒ ~Ü˛!ê˛ ï%̨ °ly

Ü ̨ !ÙÜ˛  lÇ §Ùy«˛ Ï̂Ó˚áy ˆò¢yhs˝Ó˚ ̂ Ó˚áy

1. x«˛yÇ¢ •° !lÓ˚«˛ Ï̂Ó˚áyÓ˚ í z̨_Ó˚ Óy oy!âÙyÇ¢ •° !lÓ˚«˛ Ï̂Ó˚áy ÓÓ˚yÓÓ˚

ò!«˛î !ò Ï̂Ü˛ xÓ!fiÌï˛ ̂ Ü˛y Ï̂ly !Ó®%Ó˚ ˆÜ˛Ô!îÜ˛ ò)Ó˚cñ Îy !í˛!@˝Ã Ï̂ï˛
ˆÜ˛Ô!îÜ˛ ò)Ó˚cñ Îy !í˛!@˝Ã Ï̂ï  ˛õ!Ó˚Ùy˛õ Ùy˛õy ÎyÎ˚– ~ Ï̂Ü˛ @˝Ã#!l Ï̂ã˛Ó˚ ˛õ)Ó≈ ˛
Ü˛Ó˚y •Î˚– Óy  õ!Ÿã˛ Ï̂Ù 0° ˆÌ Ï̂Ü˛ 180°

õÎ≈hs˝ Ùy˛õy •Î˚–

2. x«˛ Ï̂Ó̊áy§Ù)• !lÓ̊«˛ Ï̂Ó̊áyÓ̊ ~Ü˛•z oy!âÙyÇ¢Î%=˛
§Ùyhs˝Ó˚y° •Î˚– oy!âÙy Ï̂Ó˚áyà%̂ Ï°y ̂ ÙÓ%̊̂ Ïï˛

!Ù!°ï˛ •Î˚–

3. Ë)̨ Ï̂ày° Ï̂Ü˛ (Globe) §ÙhflÏ ̂ ò¢yhs˝Ó˚ ̂ Ó˚áyà%̂ Ï°y
§Ùy«˛ Ï̂Ó̊áyà%̂ Ï°y Ó,̂ Ï_Ó̊ í z̨̨ õÓ,̂ Ï_Ó˚ lƒyÎ˚ ≤Ãï˛#Î˚Ùyl •Î˚
lƒyÎ˚ ≤Ãï˛#Î˚Ùyl •Î˚– Îy ˆÙÓ%̊m Ï̂Î˚Ó˚ Ùyôƒ Ï̂Ù ôy!Óï˛–

4. ò%Û!ê˛ x«˛ Ï̂Ó˚áyÓ˚ ÙôƒÓ≈ï˛# ò)Ó˚c !lÓ˚«˛ Ï̂Ó˚áyÓ˚ ò%Û!ê˛ oy!âÙyÇ Ï̂¢Ó˚
≤ÃyÎ˚ 111 !Ü˛!Ù •Î˚– ÙôƒÓï≈̨ # ò)Ó˚c § Ï̂Ó≈yFã˛

(111.3 !Ü˛!Ù) •Î˚ ~ÓÇ
ˆÙÓ%̊̂ Ïï˛ §Ó≈!l¡¨ (0 !Ü˛!Ù)

•Î˚– Ùôƒ˛õ Ï̂Ì 45° x«˛yÇ Ï̂¢
•z•y 79 !Ü˛!Ù •Î˚–

5. 0° x«˛ Ï̂Ó˚áy Ï̂Ü˛ !lÓ˚«˛ Ï̂Ó˚áy ~áy Ï̂l 360° oy!âÙy Ï̂Ó˚áy
~ÓÇ 90° ˆÜ˛ ˆÙÓ%̊ Ó°y •Î˚– Ó˚̂ ÏÎ˚̂ ÏSÈñ Îy Ù)° Ùôƒ Ï̂Ó˚áyÓ˚

õ)Ó≈ ~ÓÇ ̨õ!Ÿã˛ Ï̂Ù í z̨Ë˛Î˚!ò Ï̂Ü˛
180° Ü˛ Ï̂Ó˚ Ìy Ï̂Ü˛–

6. !lÓ˚«˛ Ï̂Ó˚áy ̂ Ì Ï̂Ü˛ ̂ ÙÓ%̊Ó˚ !ò Ï̂Ü˛ Ù)° Ùôƒ Ï̂Ó˚áyÓ˚ §y Į̈̂ õ Ï̂«˛
ï˛y˛õÙyey xM˛° !lô≈yÓ˚̂ ÏîÓ˚ çlƒ fiÌyl#Î˚ §ÙÎ˚ !lô≈yÓ˚î Ü˛Ó˚̂ Ïï˛
x«˛yÇ¢à%!° ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– oy!âÙy Ï̂Ó˚áy§Ù)• ÓƒÓ•yÓ˚
xÌ≈yÍ 0° ˆÌ Ï̂Ü˛ 23 ½° í z̨_Ó˚ ~ÓÇ Ü˛Ó˚y •Î˚–
ò!«˛î x«˛ ̂ Ó˚áyÓ˚ xhs≈̋àï˛
 í z̨£Ï̄Ù[˛°ñ 23 ½°  ˆÌ Ï̂Ü  66 ½°

ly!ï˛¢# Ï̂ï˛y£Ï̄Ù[˛° ~ÓÇ 66 ½° ˆÌ Ï̂Ü˛
90° ̨õÎ≈hs˝ x«˛ Ï̂Ó˚áyÎ%=˛˛ fiÌyl Ï̂Ü˛
!•ÙÙ[˛° Ó Ï̂° x!Ë˛!•ï˛ Ü˛Ó˚y •Î˚–
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oy!âÙy Ï̂Ó˚áy ~ÓÇ §ÙÎ˚ (Longitude and Time)

xyÙÓ˚y çy!l ˆÎñ ˛õ,!ÌÓ# ï˛yÓ˚ !l Ï̂çÓ˚ x Ï̂«˛Ó˚ í z̨̨ õÓ˚ ˛õ!Ÿã˛Ù ˆÌ Ï̂Ü˛ ˛õ)Ó≈!ò Ï̂Ü˛ xyÓï≈̨ l Ü˛ Ï̂Ó˚– ~•z Ü˛yÓ˚̂ Ïî

˛õ)Ó≈!ò Ï̂Ü˛ §)̂ ÏÎy≈òÎ˚ ~ÓÇ ˛õ!Ÿã˛Ù !ò Ï̂Ü˛ §)Î≈yhflÏ •Î˚– ˛õ,!ÌÓ# ï˛yÓ˚ !l Ï̂çÓ˚ x Ï̂«˛Ó˚ ã˛yÓ˚!ò Ï̂Ü˛ xyÓï ≈̨l Ü˛y Ï̂°

~Ü˛!ê˛ Ó,_ Óy  360° oy!âÙy Ï̂Ó˚áy ˜ï˛!Ó˚ Ü˛Ó˚̂ Ïï˛ 24 ârê˛y §ÙÎ˚ ˆlÎ˚– ˆÎ Ï̂•ï%̨ ñ 180°  oy!âÙy Ï̂Ó˚áy Ù)°

Ùôƒ Ï̂Ó˚áyÓ˚ ̨õ)Ó≈ ~ÓÇ ̨õ!Ÿã˛Ù í z̨Ë˛Î˚ ̂ ày°y Ï̂ô≈•z xÓfiÌyl Ü˛ Ï̂Ó˚ ~•z Ü˛yÓ˚̂ Ïî §)Î≈ ̨õ)Ó≈ ̂ Ì Ï̂Ü˛ ̨õ!Ÿã˛Ù ̂ ày°y Ï̂ô≈

ˆÎ Ï̂ï˛ 12 ârê˛y §ÙÎ˚ ̂ lÎ˚– xl%Ó)̨̊ õË˛y Ï̂Ó Ó°y ÎyÎ˚ñ §)Î≈ ≤Ã!ï˛ ârê˛yÎ˚ 150 oy!âÙy Ï̂Ó˚áy ≤Ã!ï˛ ã˛yÓ˚ !Ù!l Ï̂ê˛

~Ü˛ !í˛!@˝Ã oy!âÙy x!ï˛Ü ̨ Ù Ü˛ Ï̂Ó˚– xyÓ˚G í ẑ̨ ÏÕ‘á Ü˛Ó˚y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚ ˆÎñ Îál xyÙÓ˚y ˛õ)Ó≈!òÜ˛ ˆÌ Ï̂Ü˛

˛õ!Ÿã˛Ù !ò Ï̂Ü˛ x@˝Ã§Ó˚ ••z ï˛ál §ÙÎ˚ •…y§ ̨õyÎ˚ ~ÓÇ Îál xyÙÓ˚y ̨õ)Ó≈ !ò Ï̂Ü˛ x@˝Ã§Ó˚ ••z ï˛ál §ÙÎ˚ Ó,!Âô

˛õyÎ˚–

Ù)° Ùôƒ Ï̂Ó˚áyÎ˚ (0° oy!âÙy Ï̂Ó˚áy) §Ù Ï̂Î˚Ó˚ § Ï̂Aà §¡õ!Ü≈̨ ï˛ ˆÜ˛y Ï̂ly ~°yÜ˛yÓ˚ fiÌyl#Î˚ §ÙÎ˚

!lô≈yÓ˚î Ü˛Ó˚yÓ˚ §ÙÎ˚ ÈüüüÈ oy!âÙy Ï̂Ó˚áyÓ˚ !l!ò≈T˛ !í˛!@˝Ãà%̂ Ï°yÓ˚ G˛õÓ˚ §)̂ ÏÎ≈Ó˚ x!ï˛Ü ̨ Ù Ï̂lÓ˚ §ÙÎ˚!ê˛ ÓƒÓ•yÓ˚

Ü˛Ó˚y •Î˚– !l¡¨!°!áï˛ !Ü˛S%È í z̨òy•Ó˚î myÓ˚y Ù)° Ùôƒ Ï̂Ó˚áyÓ˚ §y Į̈̂ õ Ï̂«˛ §ÙÎ˚ !lô≈yÓ˚î §¡õ≈!Ü˛ï˛ ≤ÃŸ¿!ê˛

xl%ôyÓ Ï̂lÓ˚ ̂ ã˛T˛y Ü˛Ó˚̂ ÏÓy ı

í z̨òy•Ó˚î  1 : Îál @˝Ã#!l Ï̂ã˛  (0°)  §ÙÎ˚ ò%̨ õ%Ó˚ 12.00 ê˛y •Î˚ñ ï˛ál 90° ˛õ)Ó≈ oy!âÙy Ï̂Ó˚áyÎ˚ xÓ!fiÌï˛

!Ì¡≥%̨  åË)̨ ê˛ylä ~Ó˚ fiÌyl#Î˚ §ÙÎ˚ !lô≈yÓ˚î Ü˛ Ï̂Ó˚y–

!ÓÓ,!ï˛ :  Ù)° Ùôƒ Ï̂Ó˚áyÓ˚ ˛õ)̂ ÏÓ≈ ≤Ã!ï˛ ~Ü˛ !í˛!@˝Ã oy!âÙy 4 !Ù!lê˛ •y Ï̂Ó˚ §ÙÎ˚ Ó,!Âô ˛õyÎ˚–

§Ùyôyl :

@˝Ã#!lã˛ ~ÓÇ !Ì¡≥%̨ Ó˚ Ù Ï̂ôƒ ˛õyÌ≈Ü˛ƒ = 90° oy!âÙyÇ¢

§Ù Ï̂Î˚Ó˚ ˆÙyê˛ ˛õyÌ≈Ü˛ƒ   = 90†4 = 360 !Ù!lê˛

     = 360/60 ârê˛y

= 6 ârê˛y‡!Ì¡≥%̨ Ó˚ fiÌyl#Î˚ §ÙÎ˚ @˝Ã#!lã˛ x Į̈̂ õ«˛y 6 ârê˛y ˆÓ!¢ •Î˚ xÌ≈yÍ !ÓÜ˛y° 6.00 ê˛y •Î˚–

í z̨òy•Ó˚î  2 : @˝Ã#!l Ï̂ã˛ (0°)È §ÙÎ˚ ò%̨ õ%Ó˚ 12.00 ê˛y • Ï̂°ñ 90° ˛õ!Ÿã˛Ù oy!âÙyÇ Ï̂¢ xÓ!fiÌï˛ !lí z̨

x!°≈̂ Ï™Ó˚ åx Ï̂QyÓÓ˚ 2005 - ~ Ü˛ƒyê˛!Ó˚ly •ƒy!Ó˚̂ ÏÜ˛yl myÓ˚y §Óy≈!ôÜ˛ ≤ÃË˛y!Óï˛ fiÌyl!ê˛ä fiÌyl#Î˚ §ÙÎ˚

!lô≈yÓ˚î Ü˛ Ï̂Ó˚y–

!ÓÓ,!ï˛  :  Ù)° Ùôƒ Ï̂Ó˚áyÓ˚ ˛õ!Ÿã˛ Ï̂Ù ≤Ã!ï˛ ~Ü˛ !í˛!@˝Ã oy!âÙyÎ˚ 4 !Ù!lê˛ •y Ï̂Ó˚ §ÙÎ˚ •…y§ ˛õyÎ˚–

§Ùyôyl :

@˝Ã#!lã˛ ~ÓÇ !lí z̨ x!°≈̂ Ï™Ó˚ Ù Ï̂ôƒ ˛õyÌ≈Ü˛ƒ   = 90° oy!âÙyÇ¢

ˆÙyê˛ §Ù Ï̂Î˚Ó˚ ˛õy≈ÌÜ˛ƒ  =  90†4 = 360 !Ù!lê˛

    =  360/60 ârê˛y

   = 6 ârê˛y ‡ !lí z̨ x!°≈̂ Ï™Ó˚  fiÌyl#Î˚ §ÙÎ˚  @˝Ã#!lã˛  x Į̈̂ õ«˛y 6 ârê˛y Ü˛Ù •Î˚ xÌ≈yÍ §Ü˛y° 6 ê˛y

(6 a.m) •Î˚–
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~Ü˛•zË˛y Ï̂Óñ !Ó Ï̂ŸªÓ˚ ̂ Î ̂ Ü˛y Ï̂ly fiÌy Ï̂lÓ˚ §ÙÎ˚ !lô≈yÓ˚î Ü˛Ó˚y ̂ Î Ï̂ï˛ ̨õy Ï̂Ó˚– ï˛y § Ï̂_¥Gñ ~Ü˛!ê˛ ̂ ò Ï̂¢Ó˚

xyM˛!°Ü˛ §#ÙyÓ˚ Ù Ï̂ôƒ ÎÌy§Ω˛Ó §yÙO§ƒ ÓçyÎ˚ Ó˚yáyÓ˚ çlƒ ˙ ˆò Ï̂¢Ó˚ Ù)° Ùôƒ Ï̂Ó˚áyÓ˚ (Central

Meridians) §ÙÎ˚̂ ÏÜ˛ ≤ÃÙyî oy!âÙy Ï̂Ó˚áy (Standard Meridians) !• Ï̂§ Ï̂Ó àîƒ Ü˛Ó˚y •Î˚ ~ÓÇ

~Ó˚ fiÌyl#Î˚ §ÙÎ˚̂ ÏÜ˛ §Ù@˝Ã ˆò Ï̂¢Ó˚ çlƒ ≤ÃÙyî §ÙÎ˚ (Standard Time) !• Ï̂§ Ï̂Ó àîƒ Ü˛Ó˚y •Î˚–

≤ÃÙyî oy!âÙy Ï̂Ó˚áy!ê˛ (Standard Meridians) ~ÙlË˛y Ï̂Ó !lÓ≈y!ã˛ï˛ •Î˚ ̂ Îñ ̂ §!ê˛ 150° Óy 7°30

myÓ˚y !ÓË˛yçƒ •Î˚ñ Îy Ï̂ï˛ ≤ÃÙyî §ÙÎ˚ ~ÓÇ @˝Ã#!l Ï̂ã˛Ó˚ àí ¸̨ §Ù Ï̂Î˚Ó˚ ˛õyÌ≈Ü˛ƒ Ï̂Ü˛ ~Ü˛ ârê˛y Óy xô≈ ârê˛yÓ˚

à%îÜ˛ Ó)̊̂ Į̈ õ ≤ÃÜ˛y¢ Ü˛Ó˚y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚–

Ë˛yÓ˚̂ Ïï˛Ó˚ ≤ÃÙyî §ÙÎ˚!ê˛ ( Indian Standard Time) 82°30 ̨õ)Ó≈ oy!âÙy Ï̂Ó˚áy ̂ Ì Ï̂Ü˛ !lô≈yÓ˚î Ü˛Ó˚y

•Î˚– ̂ Î!ê˛ !Ùç≈y˛õ%̂ ÏÓ˚Ó˚ í z̨̨ õÓ˚ !ò Ï̂Î˚ x!ï˛Ü ̨ Ù Ü˛ Ï̂Ó˚̂ ÏSÈ– xï˛~Óñ Ë˛yÓ˚̂ Ïï˛Ó˚ ≤ÃÙyî §ÙÎ˚ (IST) @˝Ã#!lã˛ àí ¸̨

§ÙÎ˚ (GMT) ˆÌ Ï̂Ü˛ 5.30 ârê˛y x@˝ÃàyÙ# •Î˚ (82°30†4) (60 !Ù!lê˛ = 5 ârê˛y 30 !Ù!lê˛ä–

~Ü˛•zË˛y Ï̂Óñ !Ó Ï̂ŸªÓ˚ §Ü˛° ˆò¢ ï˛y Ï̂òÓ˚ ≤Ã¢y§!lÜ˛ §#Ùy Ï̂Ó˚áyÓ˚ Ù Ï̂ôƒ §ÙÎ˚ !lô≈yÓ˚̂ ÏîÓ˚ çlƒ ï˛y Ï̂òÓ˚

ˆò Ï̂¢Ó˚ à!u˛Ó˚ Ù Ï̂ôƒ ≤ÃÙyî oy!âÙy Ï̂Ó˚áy!ê˛ !lÓ≈yã˛l Ü˛ Ï̂Ó˚– ̂ Î§Ü˛° Ó,•Í ̂ ò Ï̂¢Ó˚ ̨ õ)Ó≈ÈüÈ˛õ!Ÿã˛ Ï̂ÙÓ˚ !ÓhflÏyÓ˚

ˆÓ!¢ ̂ §§Ó ̂ ò¢ ~Ü˛y!ôÜ˛ §ÙÎ˚ Ùu˛° ̨õyÓyÓ˚ çlƒ ~Ü˛y!ôÜ˛ ≤ÃÙyî oy!âÙy Ï̂Ó˚áy !lÓ≈yã˛l Ü˛Ó˚̂ Ïï˛ ̨õy Ï̂Ó˚–

Ó˚y!¢Î˚yñ Ü˛ylyí˛y ~ÓÇ xy Ï̂Ù!Ó˚Ü˛y Î%=˛Ó˚y Ï̂T …̨ ~Ü˛y!ôÜ˛ ≤ÃÙyî oy!âÙy Ó˚̂ ÏÎ˚̂ ÏSÈ– ̂ §•z xl%ÎyÎ˚# !ÓŸª Ï̂Ü˛ 24

!ê˛ ≤Ãôyl §ÙÎ˚ Ùu˛ Ï̂° !ÓË˛=˛ Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ–

!ã˛e 3.6 !ÓˆÏŸªÓ˚ ≤Ãôyl §ÙÎ˚ Ù[˛°§Ù)•
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x«˛ˆÏÓ˚áyñ oy!âÙyˆÏÓ˚áy ~ÓÇ §ÙÎ˚

xyhs˝ç≈y!ï˛Ü˛ ï˛y!Ó˚á ˆÓ˚áy (International Date Line):

!ÓŸª 24 !ê˛ §ÙÎ˚ Ùu˛ Ï̂° !ÓË˛=˛ • Ï̂°Gñ ˆ§áy Ï̂l ~Ùl ~Ü˛!ê˛ fiÌyl !lŸã˛Î˚•z Ó˚̂ ÏÎ˚̂ ÏSÈ ˆÎáy Ï̂l !ò Ï̂lÓ˚

Ù Ï̂ôƒ ̨õyÌ≈Ü˛ƒ Ó˚̂ ÏÎ˚̂ ÏSÈñ xÌ≈yÍ ̂ Ü˛yÌyG ly ̂ Ü˛yÌyG ~•z ̨õ,!ÌÓ# Ï̂ï˛ !ò Ï̂lÓ˚ ÎÌy≈ÌÓ%̊̂ Į̈ õ Ú≤ÃyÓ˚Ω˛Û •Î˚– 180°

oy!âÙy ̂ Ó˚áy Ù)°ï˛ G•z fiÌy Ï̂lÓ˚ Ü˛ySÈyÜ˛y!SÈ xÓfiÌyl Ü˛Ó˚̂ ÏSÈñ ̂ Îáyl !ò Ï̂Î˚ xyhs˝ç≈y!ï˛Ü˛ ï˛y!Ó˚á ̂ Ó˚áy!ê˛

x!ï˛Ü ̨ Ù Ü˛ Ï̂Ó̊– Ù)° Ùôƒ Ï̂Ó̊áy ̂ Ì Ï̂Ü˛ ̨õ)Ó≈ Óy ̨õ!Ÿã˛ Ï̂Ù ̂ Î!ò Ï̂Ü˛•z ÎyGÎ̊y ̂ •yÜ˛ ly ̂ Ü˛lñ ~•z oy!âÙy Ï̂Ó̊áy!ê˛ Ï̂ï˛

§Ù Ï̂Î˚Ó˚ ˛õyÌ≈Ü˛ƒ oy!âÙy Ï̂Ó˚áy ˆÌ Ï̂Ü˛ !ë˛Ü˛ 12 ârê˛y •Î˚– xyÙÓ˚y çy!l ˆÎñ §ÙÎ˚ àîlyÓ˚ §%!Óôy Ï̂Ì≈ Ù)°

Ùôƒ Ï̂Ó˚áyÓ˚ ˛õ)Ó≈!ò Ï̂Ü˛ §ÙÎ˚ •…y§ ˛õyÎ˚ ~ÓÇ ˛õ!Ÿã˛Ù !ò Ï̂Ü˛ Ó,!Âô ˛õyÎ˚– xï˛~Óñ Ù)° Ùôƒ Ï̂Ó˚áyÓ˚ ˛õ)Ó≈!ò Ï̂Ü˛

ã˛°Ùyl Óƒy!=˛!ê˛Ó˚ çlƒ §ÙÎ˚ 0° oy!âÙy Ï̂Ó˚áy ˆÌ Ï̂Ü˛ 12 ârê˛y Ü˛Ù • Ï̂Ó– x˛õÓ˚!ò Ï̂Ü˛ ˛õ!Ÿã˛Ù !ò Ï̂Ü˛

ã˛°Ùyl xlƒ Óƒ!=˛Ó˚ §ÙÎ˚ Ù)° Ùôƒ Ï̂Ó˚áy ˆã˛ Ï̂Î˚ 12 ârê˛y ˆÓ!¢ • Ï̂Ó– í z̨òy•Ó˚îfl∫Ó)̨̊ õñ ÙAà°Óy Ï̂Ó˚

˛õ)Ó≈!ò Ï̂Ü˛ ã˛°Ùyl ~Ü˛!ê˛ Óƒ!=˛ xyhs˝ç≈y!ï˛Ü˛ ï˛y!Ó˚á ̂ Ó˚áy x!ï˛Ü ̨ Ù Ü˛Ó˚yÓ˚ ̨ ˛õÓ˚ Ó%ôÓyÓ˚ !• Ï̂§ Ï̂Ó !òl!ê˛ Ï̂Ü˛

àîƒ Ü˛Ó˚̂ ÏÓ– ~Ü˛•zË˛y Ï̂Óñ ~Ü˛•z!ò Ï̂l xlƒ Îye# ̨õ!Ÿã˛Ù !ò Ï̂Ü˛ ï˛yÓ˚ Îyey ¢%Ó%̊ Ü˛Ó˚̂ Ï° xyhs˝ç≈y!ï˛Ü˛ ï˛y!Ó˚á

ˆÓ˚áy!ê˛ x!ï˛Ü ̨ Ù Ü˛Ó˚yÓ˚ ˛õÓ˚ !òl!ê˛ ˆ§yÙÓyÓ˚ !• Ï̂§ Ï̂Ó àîƒ Ü˛Ó˚̂ ÏÓ–

xl%¢#°l#ı
˛1. ≤ÃyÎ˚ 30 !ê˛ ¢ Ï̂∑Ó˚ Ù Ï̂ôƒ !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyGı

(i) ˛õ,!ÌÓ#Ó˚ ≤ÃyÜ,̨ !ï˛Ü˛ !l!ò≈T˛ !Ó®% ò%!ê˛ !Ü˛ !Ü˛ ⁄

(ii) Ó,•Í Ó,_ (Great Circle) !Ü˛ ⁄

(iii) fiÌylyAÜ˛ (Coordinator) !Ü˛⁄

(iv) ˆÜ˛l §)Î≈̂ ÏÜ˛ ˛õ)Ó≈ ˆÌ Ï̂Ü˛ ˛õ!Ÿã˛ Ï̂Ù ã˛°Ùyl Ó Ï̂° Ù Ï̂l •Î˚⁄

(v) fiÌyl#Î˚ §ÙÎ˚ (Local Time) Ó° Ï̂ï˛ !Ü˛ ̂ ÓyV˛yÎ˚ ⁄

2.  x«˛ Ï̂Ó˚áy ~ÓÇ oy!âÙy Ï̂Ó˚áyÓ˚ Ù Ï̂ôƒ ˛õyÌ≈Ü˛ƒ !lÓ%̨̊ õî Ü˛ Ï̂Ó˚y –

Ü˛yÎ≈Ü˛°y˛õ (Activity):

1. Ùyl!ã˛ Ï̂eÓ˚ §y•y Ï̂Îƒ !l Ï̂¡¨y=˛ fiÌylà%̂ Ï°yÓ˚ xÓfiÌyl á%Ñ̂ Ïç ˆÓÓ˚ Ü˛ Ï̂Ó˚y ~ÓÇ ~ Ï̂òÓ˚ x«˛yÇ¢ ~ÓÇ

oy!âÙyÇ¢ ̂ ° Ï̂áy–

fiÌyl x«˛yÇ¢ oy!âÙyÇ¢

(i) Ù%¡∫y•z

(ii) Ëœ̨ y!ò Ï̂Ë˛yfiê˛Ü˛
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(iii) Ü˛yÎ˚̂ ÏÓ˚y

(iv) !lí z̨ •zÎ˚Ü≈̨

(v) Gê˛yGÎ˚y

(vi) ˆç Ï̂lË˛y

(vii) ˆçy•y Ï̂l§Óyà≈

(viii) !§í˛!l

2. Î!ò Ù)° Ùôƒ Ï̂Ó˚áyÎ˚ §ÙÎ˚ §Ü˛y° 10 ê˛y (10 a.m.) •Î˚ñ ï˛ Ï̂Ó !l¡¨!°!áï˛ ¢•Ó˚à%̂ Ï°yÓ˚ §ÙÎ˚

!Ü˛ • Ï̂Ó⁄

(i) !ò!Õ‘

(ii) °u˛l

(iii) ˆê˛y!Ü˛G

(iv) ˛õƒy!Ó˚§

(v) Ü˛yÎ˚̂ ÏÓ˚y

(vi)  Ù Ï̂flÒy
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Ùyl!ã˛e x!Ë˛ Ï̂«˛˛õ

xôƒyÎ̊ ÈüÈ4
Ùyl!ã˛e x!Ë˛̂ Ï«˛̨õ

Ùyl!ã˛e x!Ë˛̂ Ï«˛̨õ (Map Projection) !Ü˛⁄ Ùyl!ã˛e x!Ë˛̂ Ï«˛̨õ xAÜ˛l Ü˛Ó̊y •Î̊ ̂ Ü˛l⁄ Ùyl!ã˛e x!Ë˛̂ Ï«˛̨ Į̈̂ õÓ̊

!Ó!Ë˛ß¨ ˛≤ÃÜ˛yÓ˚à%̂ Ï°y !Ü˛ !Ü˛⁄ ˆÜ˛yl‰ xM˛ Ï̂° ˆÜ˛yl‰ x!Ë˛ Ï̂«˛ Į̈̂ õÓ˚ ÓƒÓ•yÓ˚ §Ó Ï̂ã˛ Ï̂Î˚ í z̨̨ õÎ%=˛⁄ ~•z xôƒy Ï̂Î˚

xyÙÓ˚y ~Ùl•z !Ü˛S%È à%Ó%̊c˛õ)î≈ ≤Ã Ï̂Ÿ¿Ó˚ í z̨_Ó˚ xl%ôyÓl Ü˛Ó˚̂ ÏÓy–

Ùyl!ã˛e x!Ë˛ Ï̂«˛˛õ (Map Projection)

x«˛ Ï̂Ó˚áy (Latitude) ~ÓÇ oy!âÙy Ï̂Ó˚áy (Longitude) à%̂ Ï°y ̨õÓ˚flõÓ˚ ̂ SÈò Ü˛ Ï̂Ó˚ çy Ï̂°Ó˚ lƒyÎ˚

ˆÜ˛y Ï̂ly ~Ü˛!ê˛ §Ùï˛° ˛õ,̂ Ï¤˛Ó˚ G˛õÓ˚ xAÜ˛l Ü˛Ó˚yÓ˚ ˛õÂô!ï˛ Ï̂Ü˛ (Method) Ùyl!ã˛e x!Ë˛ Ï̂«˛˛õ (Map

Projection) Ó Ï̂°– ˆày°yÜ˛yÓ˚ ˛õ,̂ Ï¤˛Ó˚ x«˛ Ï̂Ó˚áy ~ÓÇ oy!âÙy Ï̂Ó˚áyà%̂ Ï°yÓ˚ ˛õÓ˚flõÓ˚ ˆSÈòÜ˛yÓ˚# çy° Ï̂Ü˛

~Ü˛!ê˛ §Ùï˛° ˛õ,̂ Ï¤˛ fiÌylyhs˝!Ó˚ï˛ Ü˛Ó˚yÓ˚ ˛õÂô!ï˛ !•§y Ï̂ÓG  ~Ü˛ §ÇK˛y!Î˚ï˛ Ü˛Ó˚y ÎyÎ˚– ˆï˛yÙÓ˚y çy Ï̂lyñ ˆÎ

˛õ,!ÌÓ# Ï̂ï˛ xyÙÓ˚y Ó§Óy§ Ü˛!Ó˚ ̂ §!ê˛ §Ùï˛° lÎ˚– ~!ê  x!Ë˛àï˛ xyÜ,̨ !ï˛Ó˚ ~Ü˛!ê˛ ̂ ày° Ï̂Ü˛Ó˚ Ù Ï̂ï˛y– ̨õ,!ÌÓ#Ó˚

~Ü˛!ê˛ ˆ◊¤˛ ≤Ã!ï˛Ó)̨̊ õ •° ˆ@’yÓ (Globe)ñ ˆ@’y Ï̂ÓÓ˚ ~•z ˜Ó!¢ Ï̂¤˛ƒÓ˚ çlƒ Ù•y Ï̂ò¢ G Ù•y§yàÓ˚à%̂ Ï°yÓ˚

xyÜ,̨ !ï˛ ~ÓÇ xyÎ˚ï˛l §!ë˛Ü˛Ë˛y Ï̂Ó ~ Ï̂ï˛ ̂ òáy Ï̂ly ÎyÎ˚– ~ Ï̂ï˛ !òÜ˛  (Direction) ~ÓÇ ò)Ó˚c ( Distance)

§¡õ!Ü≈̨ ï˛ §!ë˛Ü˛ ï˛ÌƒG ≤Ãòyl Ü˛Ó˚y ÎyÎ˚– ˆ@’yÓ x«˛ Ï̂Ó˚áy ~ÓÇ oy!âÙy Ï̂Ó˚áy myÓ˚y !Ó!Ë˛ß¨ xÇ Ï̂¢ !ÓË˛=˛–

xl)Ë)̨ !ÙÜ˛ ̂ Ó˚áyà%̂ Ï°y Ï̂Ü˛ §Ùy«˛ Ï̂Ó˚áy Óy x«˛ Ï̂Ó˚áy (Parallels of Latitude) ~ÓÇ í z̨Õ‘¡∫ ̂ Ó˚áyà%̂ Ï°y Ï̂Ü˛

oy!âÙy Ï̂Ó̊áy Óy ̂ ò¢yhs˝Ó̊ ̂ Ó̊áy (Meridians of Longitude) !•§y Ï̂Ó ̂ òáy Ï̂ly •Î̊– x«˛yÇ¢ ~ÓÇ oy!âÙyÇ¢

myÓ˚y ̃ ï˛!Ó˚ çy° Ï̂Ü˛ ̂ Ó˚áy çy° (Graticule) Ó Ï̂°– ~•z çy Ï̂°Ó˚ (Network) §y•y Ï̂Îƒ Ùyl!ã˛e §•çË˛y Ï̂Ó

xAÜ˛l Ü˛Ó˚y ÎyÎ˚– ~Ü˛!ê˛ §Ùï˛° ̨õ,̂ Ï¤˛ ̂ Ó˚áyçy° (Graticule) xAÜ˛l Ü˛Ó˚y Ï̂Ü˛ x!Ë˛ Ï̂«˛˛õ (Projection)

ÓˆÏ°–

!Ü˛v ˆ@’y Ï̂ÓÓ˚ x Ï̂lÜ˛ §#ÙyÓÂôï˛y Ó˚̂ ÏÎ˚̂ ÏSÈ– ~!ê˛ ÓƒÎ˚Ó•)°ñ ~!ê˛ §• Ï̂ç ~Ü˛ çyÎ˚ày ˆÌ Ï̂Ü˛ xlƒ

çyÎ˚àyÎ˚ !l Ï̂Î˚ ÎyGÎ˚y ÎyÎ˚ ly ~ÓÇ ˆSÈy Ï̂ê˛y ˆSÈy Ï̂ê˛y ï˛ÌƒyÓ°# ˆòáy Ï̂lyG ÎyÎ˚ ly– ˆ@’y Ï̂Ó ˆò¢yhs˝Ó˚ ˆÓ˚áy Óy

oy!âÙy Ï̂Ó˚áyà%̂ Ï°y xô≈Ó,_yÜ˛yÓ˚ ~ÓÇ §Ùy«˛ Ï̂Ó˚áy Óy x«˛ Ï̂Ó˚áyà%̂ Ï°y Ó,_yÜ˛yÓ˚ •Î˚– Îál ~à%̂ Ï°y Ï̂Ü˛ ~Ü˛!ê˛

§Ùï˛° ̨õ,̂ Ï¤˛ fiÌylyhs˝!Ó˚ï˛ Ü˛Ó˚y •Î˚ñ ï˛ál ̂ §à%̂ Ï°y ̂ §yçy Óy ÓÜ ̨  ̨õÓ˚flõÓ˚̂ ÏSÈòÜ˛yÓ˚# ̂ Ó˚áy !•§y Ï̂Ó ̂ òáy Ï̂ly

•Î˚–
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¢∑ Ï̂Ü˛y£Ï (Glossary)

Ùyl!ã˛e x!Ë˛ Ï̂«˛˛õ (Map projection) : ~!ê˛ ˆày°yÜ˛yÓ˚ ˛õ,̂ Ï¤˛Ó˚ ~Ü˛!ê˛ §Ùï˛° ˛õ,̂ Ï¤˛ Ó)̨̊ õyhs˝ Ï̂Ó˚Ó˚
~Ü˛!ê˛ ˛õÂô!ï˛– ˆÜ˛y Ï̂ly §%!ÓôyçlÜ˛ ˆflÒ Ï̂° ˆày°yÜ˛yÓ˚ ˛õ,!ÌÓ# Óy ~Ó˚ ˆÜ˛y Ï̂ly xÇ Ï̂¢Ó˚ x«˛ Ï̂Ó˚áy Óy
§Ùy«˛ Ï̂Ó˚áy ~ÓÇ ˆò¢yhs˝Ó˚ Óy oy!âÙy Ï̂Ó˚áy myÓ˚y !l!Ù≈ï˛ çy Ï̂°Ó˚ §Ùï˛° ˛õ,̂ Ï¤˛Ó˚ G˛õÓ˚ fiÌylyhs˝!Ó˚ï˛
Ü˛Ó˚yÓ˚ ̨ õÂô!ï˛àï˛ ~ÓÇ §%¢,C° Ü˛yÎ≈̂ ÏÜ˛ ̂ ÓyV˛yÎ˚–
ˆ° Ï̂:y Ï̂í»̨ yÙ Óy •…¡∫ ̂ Ó˚áy (Lexodrome or Rhumb Line) ı ~!ê˛ ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy Îy Ùy Ï̂Ü≈̨ Ïê˛Ó˚
x!Ë˛ Ï̂«˛ Į̈̂ õ xAÜ˛l Ü˛Ó˚y •Î˚ñ Îy !Ü˛ly ~Ü˛!ê˛ !fiÌÓ˚ !òÜ˛Ùyî (Bearing) !Ó!¢T˛ ò%!ê˛ !Ó®%̂ ÏÜ˛ Î%=˛ Ü˛ Ï̂Ó˚–
ˆlÔã˛°yã˛ Ï̂°Ó˚ §ÙÎ˚ !òÜ˛ !lô≈yÓ˚̂ ÏîÓ˚ ̂ «˛ Ï̂e ~!ê˛ xï˛ƒhs˝ §•yÎ˚Ü˛–
Ó,•Í Ó,_ (The Great Circle) ı ~!ê˛ ò%•z !Ó®%Ó˚ Ù Ï̂ôƒ §Ó Ï̂ã˛ Ï̂Î˚ Ü˛Ù ò)Ó˚c Ï̂Ü˛ ̂ òáyÎ˚ñ Îy !Ü˛ly ÓyÎ%̊
˛õ!Ó˚Ó•l ~ÓÇ ̂ lÔ˛ õ!Ó˚Ó•l í z̨Ë˛Î˚ ̂ «˛ Ï̂e•z ≤ÃyÎ˚¢•z ÓƒÓ•…ï˛ • Ï̂Î˚ Ìy Ï̂Ü˛–
§Ù Ï̂«˛e x!Ë˛ Ï̂«˛˛õ (Homolographic Projection)ı ~•z x!Ë˛ Ï̂«˛ Į̈̂ õ x«˛ Ï̂Ó̊áy ~ÓÇ oy!âÙy Ï̂Ó̊áy
myÓ˚y !l!Ù≈ï˛ çy° Ï̂Ü˛ ~•zË˛y Ï̂Ó ≤Ã!«˛Æ Ü˛Ó˚y •Î˚ ˆÎ Ùyl!ã˛ Ï̂eÓ˚ ≤Ã Ï̂ï˛ƒÜ˛!ê˛ ã˛ï%̨ Ë)≈̨ Ï̂çÓ˚ ˆ«˛eÊ˛° ~ÓÇ
Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ ˆ§•z xM˛ Ï̂°Ó˚ ã˛ï%̨ Ë)≈ Ï̂çÓ˚ ˆ«˛eÊ˛ Ï̂°Ó˚ xl%Ó)̨̊ õ •Î˚– ~•z x!Ë˛ Ï̂«˛˛õ Ï̂Ü˛ §ÙÈüÈˆ«˛eÊ˛°
!Ó!¢T˛ x!Ë˛ Ï̂«˛˛õG Ó°y •Î˚–
§ÙyÜ,̨ !ï˛ !Ó!¢T˛ x!Ë˛ Ï̂«˛˛õ (Orthomorphic Projection) ı  ~•z x!Ë˛ Ï̂«˛ Į̈̂ õñ Ë)̨ ˛õ,̂ Ï¤˛Ó˚ ˆÎ
ˆÜ˛yl xM˛ Ï̂°Ó˚ §!ë˛Ü˛ xyÜ,̨ !ï˛ x!Ë˛ Ï̂«˛ Į̈̂ õÓ˚ xyÜ,̨ !ï˛Ó˚ xl)Ó)̨̊ õ •Î˚–

Ùyl!ã˛e x!Ë˛ Ï̂«˛ Į̈̂ õÓ̊ ≤Ã̂ ÏÎ̊yçl#Î̊ï˛y (NEED FOR MAP PROJECTION)

Ùyl!ã˛e x!Ë˛ Ï̂«˛ Į̈̂ õÓ̊ ≤Ã̂ ÏÎ̊yçl#Î̊ï˛y ≤Ãôylï˛ ̂ Ü˛y Ï̂ly xM˛ Ï̂°Ó̊ !ÓhflÏy!Ó̊ï˛ xôƒÎ̊ Ï̂lÓ̊ çlƒ xyÓ¢ƒÜ˛

Îy ̂ @’yÓ ̂ Ì Ï̂Ü˛ ̨õyGÎ˚y §Ω˛Ó lÎ˚– ~Ü˛•zË˛y Ï̂Óñ ̂ @’y Ï̂Ó ò%Û!ê˛ ≤ÃyÜ,̨ !ï˛Ü˛ xM˛ Ï̂°Ó˚ ï%̨ °ly Ü˛Ó˚yG §•ç lÎ˚– ~•z

çlƒ §Ùï˛° ̨õ,̂ Ï¤˛ Óí ¸̨ ̂ flÒ Ï̂°Ó˚ !Ë˛!_ Ï̂ï˛ x!AÜ˛ï˛ Ùyl!ã˛ Ï̂eÓ˚ §!ë˛Ü˛ !ã˛e á%Ó•z ≤Ã Ï̂Î˚yçl– ~álñ §Ù§ƒy • Ï̂°y

!Ü˛Ë˛y Ï̂Ó ~Ü˛!ê˛ §Ùï˛° Ü˛yà Ï̂ç (Flat Sheet) x«˛ Ï̂Ó˚áy G oy!âÙy Ï̂Ó˚áyà%̂ Ï°y Ï̂Ü˛ fiÌylyhs˝Ó˚ Ü˛Ó˚y ÎyÎ˚– Î!ò

xyÙÓ˚y ~Ü˛!ê˛ §Ùï˛° ̨õ,¤˛ Ï̂Ü˛ ̂ @’yÓ Óy Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ G˛õÓ˚ xÑyê˛ Ï̂Ü˛ xAÜ˛l Ü˛!Ó˚ñ ï˛y• Ï̂° ~Ü˛!ê˛ Ó Ï̂í ¸̨y xÇ¢

Óy ̨õ,¤˛ Ï̂ò¢ Ï̂Ü˛ !ÓÜ,̨ !ï˛•#l xl%Ó̊)̨ õ xAÜ˛l Ü˛Ó̊y Îy Ï̂Ó ly– ̂ @’yÓ Óy Ë)̨ Ï̂ày° Ï̂Ü˛Ó̊ ̂ Ü˛w ̂ Ì Ï̂Ü˛ xy Ï̂°y ≤Ã!ï˛Ê˛!°ï˛

Ü˛ Ï̂Ó˚ ≤Ã!«˛Æ SÈyÎ˚yAÜ˛l Ü˛Ó˚̂ Ï° xyÙÓ˚y Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ ~Ü˛!ê˛ !ÓÜ,̨ ï˛ !ã˛e ˛õy Ï̂Óy– ˆ@’yÓ ˆÌ Ï̂Ü˛ Ü˛yà Ï̂çÓ˚ flõ¢≈

!Ó®%  (Tangential Line) Îï˛ flõ¢≈ ̂ Ó˚áy (Tangential Line)  ̂ Ì Ï̂Ü˛ ò)̂ ÏÓ˚ §Ó˚̂ Ïï˛ Ìy Ï̂Ü˛ !ã˛e!ê˛ ï˛ï˛•z

!ÓÜ,̨ ï˛ • Ï̂ï˛ ˛Ìy Ï̂Ü˛– flõ¢≈ !Ó®% Óy flõ¢≈ ˆÓ˚áyÓ˚ ò)Ó˚c Ó,!ÂôÓ˚ §y Ï̂Ì §y Ï̂Ì !ÓÜ,̨ !ï˛G Ó,!Âô ˆ˛õ Ï̂ï˛ Ìy Ï̂Ü˛–

~•zçlƒ ̂ @’yÓ Óy Ë)̨ Ï̂ày°Ü˛ ̂ Ì Ï̂Ü˛ §!ë˛Ü˛ xyÜ˛yÓ˚ñ xyÎ˚ï˛l ~ÓÇ !òÜ˛ (Direction) ≤ÃË,̨ !ï˛ ̃ Ó!¢T˛ƒà%̂ Ï°y Ï̂Ü˛

Ü˛yà Ï̂ç ˆòáy Ï̂ly ≤ÃyÎ˚ x§Ω˛Ó Ü˛yÓ˚î Ë)̨ Ï̂ày°Ü˛ Óy ˆ@’yÓ ~Ü˛!ê˛ í z̨ß¨Î˚l¢#° ˛õ,¤˛ (Developable Sur-

face) lÎ˚–

Ùyl!ã˛e x!Ë˛ Ï̂«˛ Į̈̂ õ xyÙÓ˚y ˛õ,!ÌÓ#Ó˚ ˆÜ˛y Ï̂ly xÇ Ï̂¢Ó˚ §!ë˛Ü˛ xyÜ˛yÓ˚ (True Shape) ~ÓÇ

!ÓhflÏyÓ̊ (Dimention) ̂ òáy Ï̂lyÓ̊ ̂ ã˛T˛y Ü˛ Ï̂Ó̊ Ìy!Ü˛– !Ü˛v !ÓÜ,̨ !ï˛ ̂ Î Ï̂Ü˛yl Ó̊)̂ Į̈ õ Óy xlƒylƒ Ü˛yÓ̊ Ï̂î x!lÓyÎ≈–

~•z !ÓÜ,̨ !ï˛ Ï̂Ü˛ ò)Ó̊ Ü˛Ó̊yÓ̊ çlƒ !Ó!Ë˛ß̈ ̨õÂô!ï˛Ó̊ Ü˛Ìy Ë˛yÓy • Ï̂Î̊ Ï̂SÈ– ~•zçlƒ Ùyl!ãe x!Ë˛ Ï̂«˛˛õ Ï̂Ü˛ ~•zË˛y Ï̂ÓG

§ÇK˛y!Î˚ï˛ Ü˛Ó˚y •Î˚ ̂ Î x«˛yÇ¢ Óy x«˛ Ï̂Ó˚áy G oy!âÙy Ï̂Ó˚áy myÓ˚y !l!Ù≈ï˛ çy° Ï̂Ü˛ Ë)̨ Ï̂ày°Ü˛ ̂ Ì Ï̂Ü˛ ~Ü˛!ê˛

§Ùï˛° Ü˛yà Ï̂ç fiÌylyhs˝!Ó˚ï˛ Ü˛Ó˚yÓ˚ çlƒ ÓƒÓ•…ï˛ !Ó!Ë˛ß¨ ̨õÂô!ï˛Ó˚ xôƒÎ˚l•z • Ï̂°y Ùyl!ã˛e x!Ë˛ Ï̂«˛˛õ–
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Ùyl!ã˛e x!Ë˛ Ï̂«˛ Į̈̂ õÓ̊ í z̨̨ õyòyl§Ù)• (ELEMENTS OF MAP PROJECTION)

a. ˛õ,!ÌÓ#Ó˚ «%̨ o Ó)̨̊ õ Óy §,çl# ̨õ,!ÌÓ# (Reduced Earth):  ̨õ,!ÌÓ#Ó˚ Ù Ï̂Èí˛° Óy ≤Ã!ï˛Ùyî (Model)

ˆÜ˛ ˆSÈy Ï̂ê˛y ˆflÒ Ï̂°Ó˚ §•yÎ˚ï˛yÎ˚ Ü˛yà Ï̂çÓ˚ §Ùï˛° ˛õ,̂ Ï¤˛ ˆòáy Ï̂ly •Î˚– ~•z Ù Ï̂í˛° Óy ≤Ã!ï˛Ùyî Ï̂Ü˛ ÚÚ˛õ,!ÌÓ#Ó˚

«%̨ o Ó)̨̊ õÛÛ Óy ÚÚ§,çl# ̨õ,!ÌÓ#ÛÛ (“ Reduced Earth ”) Ó°y •Î˚– ~•z Ù Ï̂í˛°!ê˛ Ü˛Ù ̂ Ó¢# ̂ ày°yÜ˛yÓ˚ •Î˚ñ

ˆÎáy Ï̂l ̂ ÙÓ%̊ Óƒy§ !lÓ˚«˛#Î˚ Óƒy§ ̂ Ì Ï̂Ü˛ ̂ SÈy Ï̂ê˛y • Ï̂Ó ~ÓÇ ̂ Ó˚áyçy° Ï̂Ü˛ (Network of Graticule) ~•z

Ù Ï̂í˛ Ï̂° fiÌylyhs˝!Ó˚ï˛ Ü˛Ó˚y ̂ Î Ï̂ï˛ ̨õy Ï̂Ó˚–

b. §Ùy«˛̂ ÏÓ̊áy Óy x«˛̂ ÏÓ̊áy (Parallels of Latitude): Ë)̨ Ï̂ày° Ï̂Ü˛Ó̊ (Globe) ã˛yÓ̊!ò Ï̂Ü˛ xÓ!fiÌï˛

Ó,_ñ Îy !lÓ˚«˛ Ï̂Ó˚áyÓ˚ xl%Ó)̊̂ Į̈ õ §Ùyhs˝Ó˚y°Ë˛y Ï̂Ó ̂ ÙÓ%̊ ̨ õÎ≈hs˝ §Ù ò)Ó˚̂ Ïc (Uniform Distance) xÓfiÌyl

Ü˛ Ï̂Ó˚– ≤Ã Ï̂ï˛ƒÜ˛!ê˛ §Ùy«˛ Ï̂Ó˚áy Óy x«˛ Ï̂Ó˚áy ï˛yÓ˚ §Ùï˛ Ï̂° xÓfiÌyl Ü˛ Ï̂Ó˚ Îy ˛õ,!ÌÓ#Ó˚ x Ï̂«˛Ó˚ §Ù Ï̂Ü˛y Ï̂l

xÓfiÌyl Ü˛ Ï̂Ó˚– ï˛yÓ˚y §Ù ̃ òâ≈ƒ !Ó!¢T˛ lÎ˚– x«˛ Ï̂Ó˚áyÓ˚ ≤Ã§Ó˚ (Range) ≤Ã Ï̂ï˛ƒÜ˛!ê˛ ̂ ÙÓ%̊̂ Ïï˛ !Ó®% ̂ Ì Ï̂Ü˛ ¢%Ó%̊

• Ï̂Î˚ !Ó£Ï%Ó Ï̂Ó˚áy Óy !lÓ˚«˛ Ï̂Ó˚áyÎ˚ Ë)̨ Ï̂ày°Ü˛#Î˚ ˛õ!Ó˚!ô ˛õÎ≈hs˝ • Ï̂Î˚ Ìy Ï̂Ü˛– ~•z ˆÓ˚áyà%̂ Ï°y Ï̂Ü˛ 00 ˆÌ Ï̂Ü˛ 900

í z̨_Ó˚ ~ÓÇ ò!«˛î x«˛yÇ Ï̂¢ !ã˛!•´ï˛ Ü˛Ó˚y •Î˚–

c. ˆò¢yhs˝Ó˚ ̂ Ó˚áy Óy oy!âÙy Ï̂Ó˚áy (Meridians of Longitude): ~•z ̂ Ó˚áyà%̂ Ï°y xô≈Ó,_yÜ˛yÓ˚

(Semi-Circles) Îy !Ü˛ly í z̨_Ó˚ ˆÌ Ï̂Ü˛ ò!«˛î !ò Ï̂Ü˛ñ ~Ü˛ ˆÙÓ%̊ ˆÌ Ï̂Ü˛ xlƒ ˆÙÓ%̊ ˛õÎ≈hs˝ xAÜ˛l Ü˛Ó˚y •Î˚–

ò%!ê˛ !Ó˛õÓ˚#ï˛ oy!âÙy Ï̂Ó˚áy !Ù Ï̂° ~Ü˛!ê˛ §¡õ)î≈ Ó,_ àë˛l Ü˛ Ï̂Ó˚– ≤Ã Ï̂ï˛ƒÜ˛!ê˛ ˆò¢yhs˝Ó˚ ˆÓ˚áy ï˛yÓ˚ §Ùï˛ Ï̂°

xÓfiÌyl Ü˛ Ï̂Ó˚ñ !Ü˛v ~•z ̂ Ó˚áyà%̂ Ï°y Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ ̂ ÙÓ%̊Ó˚ §y Ï̂Ì ~ Ï̂Ü˛ x˛õÓ˚̂ ÏÜ˛ §Ù Ï̂Ü˛y Ï̂î ̂ SÈò Ü˛ Ï̂Ó˚– Î!òG

ÓyhflÏ̂ ÏÓ ~Ùl ̂ Ü˛y Ï̂ly Ù)° Ùôƒ Ï̂Ó̊áy (Central Meridian) ̂ l•zñ !Ü˛v §%!ÓôyÓ̊ çlƒ @Ã̋#!lã˛ ~Ó̊ oy!âÙy Ï̂Ó̊áy Ï̂Ü˛

Ù)° Ùôƒ Ï̂Ó˚áy ôÓ˚y •Î˚– ÎyÓ˚ Ùyl 00  oy!âÙy Ï̂Ó˚áy !•§y Ï̂Ó ôÓ˚y •Î˚– xlƒylƒ §Ü˛° oy!âÙy Ï̂Ó˚áyà%̂ Ï°y xAÜ˛l

Ü˛Ó˚yÓ˚ çlƒ ~•z ̂ Ó˚áy!ê˛ Ï̂Ü˛ xl%§Ó˚î Ü˛Ó˚y •Î˚–

d. !ÓŸªÓƒy˛õ# ˜Ó!¢T˛ƒ (Global Property): Ùyl!ã˛e x!Ë˛ Ï̂«˛˛õ ˜ï˛Ó˚# Ü˛Ó˚yÓ˚ çlƒ Ë)̨ ˛õ,̂ Ï¤˛Ó˚

!l¡¨!°!áï˛ Ù)° ̃ Ó!¢T˛ƒà%̂ Ï°y Ï̂Ü˛ !Ü˛S%È ̨ õÂô!ï˛ myÓ˚y §ÇÓ˚!«˛ï˛ Ü˛Ó˚y •Î˚ ı
(i) ˆÜ˛y Ï̂ly xM˛ Ï̂°Ó˚ ̂ òGÎ˚y ò%Û!ê˛ !Ó®%Ó˚ Ù Ï̂ôƒÜ˛yÓ˚ ò)Ó˚có
(ii) xM˛°!ê˛Ó̊ xyÜ,̨ !ï˛ó
(iii) xM˛ Ï̂°Ó˚ xyÜ˛yÓ˚ Óy ̂ «˛eÊ˛ Ï̂°Ó˚ §!ë˛Ü˛ Ùy˛õó
(iv) xM˛ Ï̂°Ó˚ ̂ Ü˛y Ï̂ly ~Ü˛ !Ó®% ̂ Ì Ï̂Ü˛ xlƒ !Ó®%Ó˚ !òÜ˛Ùyî (Bearing)ó

Ùyl!ã˛e x!Ë˛ Ï̂«˛ Į̈̂ õÓ̊ ̂ ◊!î!ÓË˛yà (CLASSIFICATION OF MAP PROJECTIONS)

!l¡¨!°!áï˛ !Ë˛!_ Ï̂ï˛ Ùyl!ã˛e x!Ë˛ Ï̂«˛˛õ Ï̂Ü˛ ̂ ◊!î!ÓË˛yà Ü˛Ó˚y ÎyÎ˚ Èü È

a. xAÜ˛l ≤Ã!Ü ̨ Î˚y (Drawing Techniques): ˛≤Ã›ï˛Ü˛Ó˚î ≤Ã!Ü ̨ Î˚yÓ˚ G˛õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚ Ùyl!ã˛e

x!Ë˛ˆÏ«˛˛õˆÏÜ˛ §yôyÓ˚îï˛ / ò,¢ƒyl%à (Perspective), xò,¢ƒylà (Non-perspective), !ã˛Ó˚yã˛!Ó˚ï˛
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(Conventional) Óy ày!î!ï˛Ü˛ (Mathmatical) x!Ë˛ Ï̂«˛ Į̈̂ õ !ÓË˛=˛ Ü˛Ó˚y ÎyÎ˚– ò,¢ƒyl%à x!Ë˛ Ï̂«˛˛õ Ï̂Ü˛

(Perspective Projection) !ÓÜ˛y¢ Ï̂Îyàƒ ̨õ,¤˛ï˛ Ï̂° (Developable Surface) Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ x«˛ Ï̂Ó˚áy

G oy!âÙy Ï̂Ó˚áy myÓ˚y !l!Ù≈ï˛ çy Ï̂°Ó˚ ≤Ã!ï˛!Ó¡∫̂ ÏÜ˛ xy Ï̂°yÓ˚ í z̨Í§ ˆÌ Ï̂Ü˛ ≤Ã!ï˛Ê˛!°ï˛ Ü˛ Ï̂Ó˚ ˜ï˛Ó˚# Ü˛Ó˚y •Î˚–

xò,¢ƒyl%à x!Ë˛ Ï̂«˛˛õ Ï̂Ü˛ (Non- Perspective Projection) xy Ï̂°yÓ̊ í z̨Í§ Óy ̨õ,¤˛ï˛ Ï̂° ≤Ã!ï˛!Ó¡∫ ≤Ã̂ Ï«˛˛õî

SÈyí ¸̨y•z ̃ ï˛Ó˚# Ü˛Ó˚y ÎyÎ˚ñ Îy Ü˛á Ï̂ly ̂ ã˛˛õê˛yG (Flattened) • Ï̂ï˛ ̨õy Ï̂Ó˚– ày!î!ï˛Ü˛ Óy !ã˛Ó˚yã˛!Ó˚ï˛ x!Ë˛ Ï̂«˛˛õ

(Mathematical or Conventional Projection) ày!î!ï˛Ü˛ àîly ~ÓÇ §)e ˆÌ Ï̂Ü˛ í z̨q(ï˛ ~ÓÇ ~!ê˛

≤Ã!«˛Æ ≤Ã!ï˛!Ó Ï̂¡∫Ó˚ §y Ï̂Ì §yÙylƒ §¡õÜ≈̨ Î%=˛–

b. !ÓÜ˛y¢ˆÏÎyàƒ ˛õ,¤˛ï˛° (Developable Surface): !ÓÜ˛y¢ˆÏÎyàƒ ˛õ,¤˛ï˛° (Developable

Surface) • Ï̂°y ~Ùl ~Ü˛!ê˛ ̨õ,¤˛ Îy ̂ ã˛≤Wzy • Ï̂ï˛ ̨õy Ï̂Ó˚ ~ÓÇ ̂ Îáy Ï̂l x«˛ Ï̂Ó˚áy G oy!âÙy Ï̂Ó˚áy myÓ˚y !l!Ù≈ï˛

çy° Ï̂Ü˛ (Network) ≤Ã!«˛Æ Ü˛Ó˚y ÎyÎ˚– x!ÓÜ˛y¢ Ï̂Îyàƒ ˛õ,¤˛ï˛° • Ï̂°y ~Ùl ~Ü˛!ê˛ ï˛°ñ Îy § Ï̂AÜ˛yã˛lñ

Ë˛yAàl Óy ËÑ̨ yç •GÎ˚y SÈyí ¸̨y ˆã˛≤Wzy Ü˛Ó˚y ÎyÎ˚ ly– ~Ü˛!ê˛ Ë)̨ Ï̂ày°Ü˛ Óy ˆày°yÜ˛yÓ˚ ï˛ Ï̂° x!ÓÜ˛y¢ Ï̂Îyàƒ

˛õ,¤˛ï˛ Ï̂°Ó̊ ̃ Ó!¢T˛ƒ ̂ òáy ÎyÎ̊ x˛õÓ̊˛õ Ï̂«˛ ~Ü˛!ê˛ ̂ Ó°lñ ¢AÜ%̨  ~ÓÇ §Ùï˛ Ï̂° !ÓÜ˛y¢ Ï̂Îyàƒ ̨õ,¤˛ï˛ Ï̂°Ó̊ ̃ Ó!¢T˛ƒ

ˆòáy ÎyÎ̊– !ÓÜ˛y¢ Ï̂Îyàƒ ̨õ,¤˛ï˛ Ï̂°Ó̊ ≤ÃÜ,̨ !ï˛Ó̊ G˛õÓ̊ !Ë˛!_ Ü˛ Ï̂Ó̊ Ùyl!ã˛e x!Ë˛ Ï̂«˛˛õ Ï̂Ü˛ ̂ Ó°l (Cylindrical),

¢yAÜ˛Ó (Conical) ~ÓÇ ˆç!lÌy° (Zenithal)

x!Ë˛ Ï̂«˛ Į̈̂ õ !ÓË˛=˛ Ü˛Ó˚y ÎyÎ˚– ˆÓ°l x!Ë˛ Ï̂«˛˛õ Ï̂Ü˛

ˆÓ°lyÜ˛yÓ˚ !ÓÜ˛y¢ Ï̂Îyàƒ ï˛° Ï̂Ü˛ ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ ˜ï˛Ó˚#

Ü˛Ó˚y ÎyÎ˚– ~Ü˛!ê˛ Ü˛yàˆÏçÓ˚ ˜ï˛Ó˚# ˆÓ°l !òˆÏÎ˚

Ë ) ˛ˆ Ïày°Ü˛ˆ ÏÜ˛ xyFSÈy!òï˛ Ü˛ˆ ÏÓ ˚ x«˛yÇ¢ G

oy!âÙyÇ¢à%ˆÏ°yˆÏÜ˛ ï˛yˆÏï˛ ≤Ã!«˛Æ Ü˛Ó˚y •Î˚– Îál

ˆÓ°l!ê˛ Ï̂Ü˛ ˆÜ˛ Ï̂ê˛ ˆáy°y •Î˚ñ ï˛ál §Ùï˛° Ü˛yà Ï̂ç

ˆÓ°l x!Ë˛ Ï̂«˛˛õ Ó)̊̂ Į̈ õ (Cylindrical Projection)

í z̨̨ õ°kô •Î̊– ~Ü˛!ê˛ ¢yAÜ˛Ó x!Ë˛ Ï̂«˛ Į̈̂ õ ~Ü˛!ê˛ ¢AÜ%̨ Ï̂Ü˛

(Cone) Ë)̨ Ï̂ày Ï̂°yÜ˛ Óy ˆ@’y Ï̂ÓÓ˚ ã˛yÓ˚̨ õy Ï̂¢ ç!í ¸̨̂ ÏÎ˚

xAÜ˛l Ü˛Ó˚y •Î˚ ~ÓÇ ~Ó˚ G˛õÓ˚ ̂ Ó˚áyçy Ï̂°Ó˚ SÈyÎ˚y Óy

≤Ã!ï˛!Ó¡∫̂ ÏÜ˛ ≤Ã!«˛Æ Ü˛Ó˚y •Î˚– Îál ¢AÜ%̨ !ê˛ Ï̂Ü˛ ˆÜ˛ Ï̂ê˛

ˆáy°y •Î̊ ï˛ál ̂ ã˛̨õê˛y Ü˛yà Ï̂ç ~Ü˛!ê˛ ¢yAÜ˛Ó x!Ë˛̂ Ï«˛̨õ

(Conical Projection) ≤ÃyÆ •Î˚– Îál ~Ü˛!ê˛

§Ùï˛° ˛õ,¤˛ Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ ˆÜ˛y Ï̂ly !Ó®%̂ ÏÜ˛ flõ¢≈ Ü˛ Ï̂Ó˚

ˆ§áy Ï̂l ̂ Ó̊áyçy° Ï̂Ü˛ ≤Ã!«˛Æ Ü˛Ó̊y •Î̊ñ ï˛ál ̂ ç!lÌy°

x!Ë˛ Ï̂«˛˛õ (Zenithal Projection) §Ùï˛° ̨õ,¤˛ Óy
!ã˛e 4.1 §Ùï˛° ̨õ,̂ Ï¤˛ Ë)̨ Ï̂ày°Ü˛ Ï̂Ü˛ Ó)̨̊ õyhs˝̂ ÏÓ˚Ó˚ Ê˛ Ï̂° xM˛°

xyÜ,̨ !ï˛ ~ÓÇ !ò Ï̂Ü˛ §,T˛ !ÓÜ,̨ !ï˛–

˛õ,!ÌÓ# (Earth)

«%̨ o Ó)̨̊ õ

(Reduce) Ë)̨ Ï̂ày°Ü˛
(Globe)

ã˛ƒy≤Wzy
(Flattened)ã˛ƒy≤Wzy Ë)̨ Ï̂ày°Ü˛

(Flattened Globe)

fiÌyl ̨õ)Ó˚î Ü˛ Ï̂Ó˚y å!ÓÜ,̨ !ï˛ Î%=˛ä



39

Ùyl!ã˛e x!Ë˛ Ï̂«˛˛õ

ï˛° ̂ Ì Ï̂Ü˛ §Ó˚y§!Ó˚ ̨õyGÎ˚y ÎyÎ˚– §yôyÓ˚îï˛/ §Ùï˛° ̨õ,¤˛ Ï̂Ü˛ Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ G˛õÓ˚ ~•zË˛y Ï̂Ó Ó˚yáy •Î˚ ̂ Î ~!ê˛

Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ ˆÜ˛yl ~Ü˛!ê˛ ˆÙÓ%̊̂ ÏÜ˛ flõ¢≈ Ü˛ Ï̂Ó˚– Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ ˛õ,T˛ flõ¢≈ Ü˛Ó˚yÓ˚ !Ë˛!_ Ï̂ï˛ ~•z x!Ë˛ Ï̂«˛˛õ Ï̂Ü˛

x!Ë˛°¡∫ (Normal) !ï˛Î≈Ü˛ (Oblique) ~ÓÇ ˆÙÓ%̊flõ¢≈# (Polar) í z̨̨ õ!ÓË˛y Ï̂à !ÓË˛=˛ Ü˛Ó˚y ÎyÎ˚– Î!ò

!ÓÜ˛y¢ Ï̂Îyàƒ ï˛° Ë)̨ Ï̂ày° Ï̂Ü˛Ó̊ !Ó£Ï%Ó Ï̂Ó̊áy Ï̂Ü˛ flõ¢≈ Ü˛̂ ÏÓ̊ ï˛ál ï˛y Ï̂Ü˛ x!Ë˛°¡∫ Óy !lÓ̊«˛#Î̊ x!Ë˛̂ Ï«˛̨ õ (Normal

Projection or Equatorial Projection) Ó°y •Î˚– Î!ò !lÓ˚«˛ Ï̂Ó˚áy ~ÓÇ ˆÙÓ%̊Ó˚ ÙôƒÓï˛#≈ ˆÜ˛y Ï̂ly

!Ó®%̂ ÏÜ˛ flõ¢≈ Ü˛ Ï̂Ó˚ ï˛ál ï˛y Ï̂Ü˛ !ï˛Î≈Ü˛ x!Ë˛ Ï̂«˛˛õ (Oblique Projection) Ó Ï̂° ~ÓÇ Î!ò ~!ê˛ ̂ ÙÓ%̊ flõ¢≈

Ü˛ Ï̂Ó˚ ï˛ál ï˛y Ï̂Ü˛ ˆÙÓ%̊flõ¢≈# x!Ë˛ Ï̂«˛˛õ (Polar Projection) Ó Ï̂°–

c. Ë)̨ Ùu˛°#Î˚ ˜Ó!¢T˛ƒyÓ°# Óy !ÓŸªÓƒy˛õ# ˜Ó!¢T˛ƒyÓ°# (Global Properties): G˛õ Ï̂Ó˚Ó˚

Óî≈lyÎ˚ Ó°y • Ï̂Î˚̂ ÏSÈ ˆÎñ ~Ü˛!ê˛ Ùyl!ã˛ Ï̂e ã˛yÓ˚!ê˛ Ë)̨ Ùu˛°#Î˚ ˜Ó!¢T˛ƒ ˆÎÙl ˆ«˛eÊ˛°ñ xyÜ,̨ !ï˛ñ !òÜ˛ ~ÓÇ

ò)Ó˚c ≤ÃË,̨ !ï˛ !Ó£ÏÎ˚ !lË%≈̨ ° •GÎ˚y ≤Ã Ï̂Î˚yçl– !Ü˛vñ ̂ Ü˛y Ï̂ly x!Ë˛ Ï̂«˛ Į̈̂ õ ~•z §Óà%̂ Ï°y ̃ Ó!¢T˛ƒ ~Ü˛ Ï̂e §!ë˛Ü˛

Óy !lË%≈̨ ° •Î̊ ly ~çlƒ !Ó Ï̂¢£Ï ≤Ã̂ ÏÎ̊yçlyl%ÎyÎ̊# ~Ü˛ ~Ü˛ x!Ë˛ Ï̂«˛˛õ xAÜ˛l Ü˛Ó̊y ̂ Î Ï̂ï˛ ̨õy Ï̂Ó̊ Îy Ï̂ï˛ xyÜ˛y!A«˛ï˛

í z̨ÍÜ˛£Ï≈ï˛y ≤ÃyÆ Ü˛Ó˚y ÎyÎ˚– ~•z Ó˚Ü˛Ù Ë)̨ Ùu˛°#Î˚ ˜Ó!¢ Ï̂T˛ƒÓ˚ !Ë˛!_ Ï̂ï˛ x!Ë˛ Ï̂«˛˛õ Ï̂Ü˛ §Ù Ï̂«˛eÊ˛° !Ó!¢T˛

(Equal Area), §ÙyÜ,̨ !ï˛ !Ó!¢T˛ (Orthomorphic), ~ƒy!çÙ%Ìƒy° (Azimuthal) ~ÓÇ §Ùò)Ó˚Óï≈̨ #

(Equi- distant) x!Ë˛ Ï̂«˛˛õÈüÈ ~ !ÓË˛=˛ Ü˛Ó˚y ÎyÎ˚– §Ù Ï̂«˛eÊ˛° !Ó!¢T˛ x!Ë˛ Ï̂«˛˛õ Ï̂Ü˛ ̂ •y Ï̂Ùy Ï̂°y@˝Ãy!Ê˛Ü˛

x!Ë˛̂ Ï«˛̨õG (Homolographic Projection) Ó°y •Î̊– ~•z x!Ë˛̂ Ï«˛̂ Į̈ õ ̨õ,!ÌÓ#Ó̊ !Ó!Ë˛ß̈ ̂ «˛̂ ÏeÓ̊  xyÜ,̨ !ï˛̂ ÏÜ˛

!ã˛e 4.2 Ë)̨ Ï̂ày°Ü˛ ̂ Ì Ï̂Ü˛ §Ùï˛° Ùyl!ã˛ Ï̂e ~Ü˛!ê˛ ¢yAÜ˛Ó x!Ë˛ Ï̂«˛˛õ

≤ÃÙyî ˆÓ˚áy
åStandard Lineä

≤ÃÙyî x«˛ Ï̂Ó˚áy

í z̨

í z̨

í z̨

í z̨

í z̨

˛õ

˛õ

˛õ
˛õ

˛õ

˛õ

˛õ
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§!ë˛Ü˛Ë˛y Ï̂Ó !ã˛!eï˛ Ü˛Ó˚y ÎyÎ˚– §ÙyÜ,̨ !ï˛ !Ó!¢T˛ x!Ë˛ Ï̂«˛˛õ (Orthomorphic Projection) Óy §!ë˛Ü˛

xyÜ,̨ !ï˛ !Ó!¢T˛ x!Ë˛ Ï̂«˛˛õ (True Shape Projection) ÈüÈ ~ !Ó!Ë˛ß¨ ˆ«˛ Ï̂eÓ˚ xyÜ,̨ !ï˛ Ï̂Ü˛ §!ë˛Ü˛Ë˛y Ï̂Ó

ˆòáy Ï̂ly •Î˚– ~áy Ï̂ly ̂ «˛eÊ˛ Ï̂°Ó˚ !lË%≈̨ °ï˛yÓ˚ ̨õ!Ó˚Ó Ï̂ï≈̨  xyÜ,̨ !ï˛Ó˚ ÎÌyÎÌï˛yÓ˚ G˛õÓ˚ °«˛ ̂ Ó˚̂ Ïá ̃ ï˛Ó˚# Ü˛Ó˚y

•Î˚– ~ƒy!çÙ%Ìƒy° x!Ë˛ Ï̂«˛˛õ (Azimuthal Projection) Óy §!ë˛Ü˛ !òÜ˛Ùyî x!Ë˛ Ï̂«˛˛õ (True-Bearing

Projection) • Ï̂°y ~Ùl ~Ü˛!ê˛ x!Ë˛ Ï̂«˛˛õñ ̂ Îáy Ï̂l ̂ Ü˛w ̂ Ì Ï̂Ü˛ §Ü˛° !Ó®%Ó˚ !òÜ˛ §!ë˛Ü˛Ë˛y Ï̂Ó ̂ òáy Ï̂ly

•Î˚– §Ùò)Ó˚Óï≈̨ # x!Ë˛ Ï̂« Į̨̈ õ ò)Ó˚c Óy ̂ flÒ Ï̂°Ó˚ §!ë˛Ü˛ï˛yÓ˚ G˛õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚ Óyly Ï̂ly •Î˚– !Ü˛v ~Ùl ̂ Ü˛y Ï̂ly

x!Ë˛ Ï̂«˛˛õ ̂ l•z ̂ Îáy Ï̂l ̂ flÒ Ï̂°Ó˚ !lË%≈̨ °ï˛yÓ˚ G˛õÓ˚ §Ó§ÙÎ˚ °«˛ ̂ Ó˚̂ Ïá Óyly Ï̂ly •Î˚– ≤Ã Ï̂Î˚çlyl%§y Ï̂Ó˚ñ !Ü˛S%È

!lÓ≈y!ã˛ï˛ x«˛ Ï̂Ó˚áy ~ÓÇ oy!âÙy Ï̂Ó˚áyÓ˚ ̂ «˛ Ï̂e ~•z !lË%≈̨ °ï˛y ÓçyÎ˚ Ó˚yáy ÎyÎ˚–

d. xy Ï̂°yÓ˚ í z̨Í§ (Source of Light): xy Ï̂°yÓ˚ í z̨Í Ï̂§Ó˚ xÓfiÌy Ï̂lÓ˚ G˛õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚ x!Ë˛ Ï̂«˛˛õ Ï̂Ü˛

ˆl Ï̂Ùy!lÜ˛ (Gnomonic), !fiê˛!Ó˚G@˝Ãy!Ê˛Ü˛ (Stereographic), ~ÓÇ xÌ≈@˝Ãy!Ê˛Ü˛ (Orthographic)

x!Ë˛ Ï̂«˛ Į̈̂ õ !ÓË˛=˛ Ü˛Ó˚y ÎyÎ˚– ̂ lyÙy!lÜ˛ x!Ë˛ Ï̂«˛ Į̈̂ õ xy Ï̂°yÓ˚ í z̨Í§ Ï̂Ü˛ Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ ̂ Ü˛ Ï̂w ̂ Ó˚̂ Ïá ̃ ï˛!Ó˚ Ü˛Ó˚y

•Î˚– !fiê˛!Ó˚G@˝Ãy!Ê˛Ü˛ x!Ë˛ Ï̂«˛ Į̈̂ õ xy Ï̂°yÓ˚ í z̨Í§ Ï̂Ü˛ ~Ü˛!ê˛ §Ùï˛° Ü˛yà Ï̂ç Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ flõ¢≈ xM˛° ̂ Ì Ï̂Ü˛

!Ó˛õÓ˚# Ï̂ï˛ Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ ̨õ!Ó˚!ô ̂ Ì Ï̂Ü˛ xAÜ˛l Ü˛Ó˚y •Î˚– Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ ̂ Î !Ó®%̂ Ïï˛ §Ùï˛° ̨õ,¤˛ flõ¢≈ Ü˛ Ï̂Ó˚ñ ï˛yÓ˚

!Ó˛õÓ̊# Ï̂ï˛ xhs˝•#l (Infinity) ̂ Ü˛y Ï̂ly fiÌy Ï̂l xy Ï̂°yÓ̊ í z̨Í§ myÓ̊y x Ï̂Ì≈y@˝Ãy!Ê˛Ü˛ x!Ë˛ Ï̂«˛˛õ (Orthographic

Projection) xAÜ˛l Ü˛Ó˚y •Î˚–

Ü˛ Ï̂Î˚Ü˛!ê˛ !lÓ≈y!ã˛ï˛ x!Ë˛ Ï̂«˛ Į̈̂ õÓ˚ àë˛l Ï̃¢°# (CONSTRUCTING SOME SELECTED

PROJECTIONS)

a. ~Ü˛ ≤ÃÙyî x«˛ˆÏÓ˚áy !Ó!¢T˛ ¢yAÜ˛Ó x!Ë˛ˆÏ«˛˛õ (Conical Projection with one

Standard Parallel)

¢yAÜ˛Ó x!Ë˛ Ï̂«˛˛õ ̃ ï˛!Ó˚ Ü˛Ó˚yÓ˚ çlƒ Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ ̂ Ü˛y Ï̂ly ~Ü˛!ê˛ x«˛ Ï̂Ó˚áy Ï̂Ü˛ flõ¢≈ Ü˛ Ï̂Ó˚ ~Ü˛!ê˛ !ÓÜ˛y¢ Ï̂Îyàƒ
¢AÜ%̨ Ó˚ (Developable Cone) G˛õÓ˚ x«˛ Ï̂Ó˚áy G oy!âÙy Ï̂Ó˚áy myÓ˚y !l!Ù≈ï˛ çy Ï̂°Ó˚ ≤Ã!ï˛!Ó¡∫̂ ÏÜ˛ ≤Ã!«˛Æ
Ü˛Ó˚y •Î˚– ~•z x«˛ Ï̂Ó˚áy!ê˛ Ï̂Ü˛ ̨õ!Ó˚!Ùï˛ Óy ≤ÃÙyî x«˛ Ï̂Ó˚áyG (Standard Parallel) Ó°y •Î˚– Î!ò ¢AÜ%̨ !ê˛
Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ ̂ Ü˛w Ï̂Ü˛ AB ̂ ï˛ flõ¢≈ Ü˛ Ï̂Ó˚ñ ï˛ Ï̂Ó Ë )̨̂ Ïày° Ï̂Ü˛ ~•z x«˛ Ï̂Ó˚áyÓ˚ xÓfiÌyl Ï̂Ü˛ ̨õ!Ó˚!Ùï˛ Óy ≤ÃÙyî
x«˛ Ï̂Ó˚áy (Standard Parallel) ôÓ˚y •Î˚– ≤ÃÙyî x«˛ Ï̂Ó˚áyÓ˚ í z̨Ë˛Î˚!ò Ï̂Ü˛Ó˚ xlƒylƒ x«˛ Ï̂Ó˚áyÓ˚ ˜ò Ï̂â≈ƒ
!ÓÜ,̨ !ï˛ ̂ òáy ÎyÎ˚ å!ã˛eÈüÈ 4.3ä–
í z̨òy•Ó̊î
100  í z̨_Ó˚ ̂ Ì Ï̂Ü˛ 700  í z̨_Ó˚ x«˛ Ï̂Ó˚áy ~ÓÇ 100  ˛õ)Ó≈ ̂ Ì Ï̂Ü˛ 1300  ̨ õ)Ó≈ oy!âÙy Ï̂Ó˚áy myÓ˚y §#ÙyÓÂô ~Ü˛!ê˛
xM˛ Ï̂° ~Ü˛˛ x«˛ Ï̂Ó˚áy !Ó!¢T˛ ¢yAÜ˛Ó x!Ë˛ Ï̂«˛˛õ ˜ï˛!Ó˚ Ü˛Ó˚ñ ˆÎáy Ï̂l ˆflÒ° 1 : 250,000,000 ~ÓÇ
x«˛yÇ¢ ï˛Ìy oy!âÙyÇ Ï̂¢Ó˚ Ù Ï̂ôƒÜ˛yÓ˚ ÓƒÓôyl (Interval) 100 –
àîly (Calculation) ı

«%̨ oyÜ˛yÓ˚ ̨ õ,!ÌÓ#Ó˚ Óƒy§yô≈  R =
640 000 000

250 000 000

, ,

, ,

 
= 2.56 ̂ §!Ù
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≤ÃÙyî x«˛ Ï̂Ó˚áy •° 400  í z̨_Ó˚ (10,20, 30, 40, 50, 60, 70)

Ùôƒ oy!âÙy Ï̂Ó˚áy •° 700  ˛õ)Ó≈ (10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130)

xAÜ˛l ≤Ãîy°# (Construction) ı
(i) 2.56 ˆ§!Ù Óƒy§yô≈ !Ó!¢T˛ ~Ü˛!ê˛ Ó,_ xAÜ˛l Ü˛ Ï̂Ó˚yñ ˆÎáy Ï̂l ˆÜ˛yî COE 100  xhs˝Ó˚ ~ÓÇ

BOE ~ÓÇ AOD 400  ≤ÃÙyî x«˛ Ï̂Ó˚áy !ã˛!•´ï˛ Ü˛ Ï̂Ó˚y–
(ii) ~Ü˛!ê˛ flõ¢≈ ̂ Ó˚áy B ̂ Ì Ï̂Ü˛ Óy!í ¸̨̂ ÏÎ˚ P ̨õÎ≈hs˝ ~ÓÇ A ̂ Ì Ï̂Ü˛ Óy!í ¸̨̂ ÏÎ˚ P ̨õÎ≈hs˝ ê˛y Ï̂ly Îy Ï̂ï˛ ¢AÜ%̨ Ó˚

ò%!ê˛ Óy•% AP ~ÓÇ BP Ë)̨ Ï̂ày°Ü˛ Ï̂Ü˛ flõ¢≈ Ü˛ Ï̂Ó˚ 400  í z̨_ Ï̂Ó˚ ≤ÃÙyî x«˛ Ï̂Ó˚áy!ê˛ ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚–
(iii) ã˛y Į̈̂ õÓ˚ ò)Ó˚c CE x«˛ Ï̂Ó˚áyà%̂ Ï°yÓ˚ Ù Ï̂ôƒÜ˛yÓ˚ xhs˝Ó˚ (Interval) ˆòáy Ï̂FSÈ– ~•z ã˛y Į̈̂ õÓ˚ ò)Ó˚c

xl%§y Ï̂Ó˚ ~Ü˛!ê˛ xô≈ÈüÈÓ,_ (Semi Circle) xAÜ˛l Ü˛Ó˚y •Î˚–
(iv) OP ˆÌ Ï̂Ü˛ OB ˛õÎ≈hs˝ ~Ü˛!ê˛ °¡∫ (Perpendicular), X-Y xyÑÜ˛y •Î˚–
(v) ~Ü˛!ê˛ í z̨ÉÈüÈòÉ xy°yòy ˆÓ˚áy ˆlGÎ˚y • Ï̂°yñ Îy ≤ÃÙyî x«˛ Ï̂Ó˚áy (Standard Parallel) ˆÜ˛

!ã˛!eï˛ Ü˛Ó˚yÓ˚ çlƒ BP ò)Ó˚̂ Ïc xAÜ˛l Ü˛Ó˚y •Î˚– í z̨É òÉ ̂ Ó˚áy!ê˛ Ùôƒ oy!âÙy Ï̂Ó˚áyÎ˚ ̨õ!Ó˚îï˛ •Î˚–
(vi) Ùôƒ oy!âÙy Ï̂Ó˚áyÎ˚ ã˛y˛õ ò)Ó˚c CE ̂ Ü˛ !l Ï̂Î˚ xlƒylƒ x«˛ Ï̂Ó˚áyà%̂ Ï°y xyÑÜ˛y •Î˚–
(vii) ˆÙÓ%̊Ó˚ §y Ï̂Ì !Ù!° Ï̂Î˚ §Ó˚° Ï̂Ó˚áyà%̂ Ï°y xAÜ˛l Ü˛Ó˚y •Î˚–

˜Ó!¢T˛ƒ (Properties) ı
(1) §Ü˛° x«˛ Ï̂Ó˚áyà%̂ Ï°y•z §Ù Ï̂Ü˛!wÜ˛ Ó,_ ~ÓÇ ~ Ï̂òÓ˚ Ù Ï̂ôƒÜ˛yÓ˚ ò)Ó˚c §Ùyl •Î˚–
(2) §Ü˛° oy!âÙyˆÏÓ˚áyà%ˆÏ°y•z ˆÙÓ˚% ˆÌˆÏÜ˛ §Ó˚°ˆÏÓ˚áy !Ó!¢T˛ •ˆÏÎ˚ ÌyˆÏÜ˛– oy!âÙyˆÏÓ˚áyà%ˆÏ°y

x«˛ Ï̂Ó˚áyà%̂ Ï°y Ï̂Ü˛ §Ù Ï̂Ü˛y Ï̂î ̂ SÈò Ü˛ Ï̂Ó˚–
(3) oy!âÙy Ï̂Ó˚áyà%̂ Ï°yÓ˚ ̂ flÒ° !lË%̨ ≈° •Î˚– Ê˛ Ï̂° oy!âÙy Ï̂Ó˚áy ÓÓ˚yÓÓ˚ ò)Ó˚c §!ë˛Ü˛ •Î˚–
(4) ~Ü˛!ê˛ Ó,_ ã˛y˛õ ̂ ÙÓ%̊̂ ÏÜ˛ !ã˛!eï˛ Ü˛ Ï̂Ó˚–

!ã˛e 4.3  ~Ü˛˛ ≤ÃÙyî x«˛ Ï̂Ó˚áy !Ó!¢T˛ §•ç ¢yAÜ˛Ó x!Ë˛ Ï̂«˛˛õ

≤ÃÙyî x«˛ Ï̂Ó˚áy

˛õ)Ó≈

í˛z/
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(5) ˆÜ˛Ó°Ùye ≤ÃÙyî Óy ̨õ!Ó˚!Ù!ï˛ x«˛ Ï̂Ó˚áyÎ˚ (Standard Parallel) ̂ flÒ° §Ó≈òy §!ë˛Ü˛ Ìy Ï̂Ü˛–
!Ü˛v ò)Ó˚c Ó,!ÂôÓ˚ §y Ï̂Ì §y Ï̂Ì !ÓÜ,̨ ï˛ • Ï̂ï˛ Ìy Ï̂Ü˛–

(6) ˆÙÓ%̊Ó˚ !lÜ˛ Ï̂ê˛ oy!âÙy Ï̂Ó˚áyà%̂ Ï°y ~ Ï̂Ü˛ x˛õ Ï̂Ó˚Ó˚ á%Ó Ü˛ySÈyÜ˛y!SÈ ~ Ï̂§ ̨õ Ï̂Ó˚–
(7) ~•z  x!Ë˛ Ï̂«˛˛õ!ê˛ §Ù Ï̂«˛eÊ˛° !Ó!¢T˛G lÎ˚ñ xyÓyÓ˚ §ÙyÜ,̨ !ï˛ (Orthomorphic) !Ó!¢T˛G

lÎ̊–
§#ÙyÓÂôï˛y (Limitations) ı
(1) ~!ê˛ ̨õ,!ÌÓ#Ó˚ Ùyl!ã˛ Ï̂eÓ˚ çlƒ í z̨̨ õÎ%=˛ lÎ˚ñ Ü˛yÓ˚î ̂ Î ̂ ày°y Ï̂ô≈ ≤ÃÙyî x«˛ Ï̂Ó˚áy !lÓ≈yã˛l Ü˛Ó˚y •Î˚ ï˛yÓ˚

!Ó˛õÓ˚#ï˛ ̂ ày°y Ï̂ô≈ xï˛ƒhs˝ !ÓÜ,̨ !ï˛ ̂ òáy ÎyÎ˚–
(2) ˆÎ ˆày°y Ï̂ô≈ ~!ê˛ ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚ ˆ§•z ˆày°y Ï̂ô≈G ~!ê˛ í z̨̨ õÎ%=˛ lÎ˚– Ü˛yÓ˚î ~ Ï̂«˛ Ï̂eG ˆÙÓ%̊̂ Ïï˛ G

!lÓ˚«˛ Ï̂Ó˚áyÓ˚ Ü˛y Ï̂SÈ !ÓÜ,̨ !ï˛ ˆòáy ÎyÎ˚– ï˛y•z ~•z x!Ë˛ Ï̂«˛˛õ!ê˛ Ó,•Í ˛õ!Ó˚§ Ï̂Ó˚ ≤Ã Ï̂Î˚yà Ü˛Ó˚yÓ˚ çlƒ
xl%̨ õÎ%=˛–

ÓƒÓ•yÓ˚ (Uses) ı
(1) §yôyÓ̊îï˛ ~•z x!Ë˛ Ï̂«˛˛õ!ê˛ ÙôƒÈüÈx«˛yÇ¢#Î̊ xM˛ Ï̂° §#!Ùï˛ x«˛yÇ¢#Î̊ ~ÓÇ Ó Ï̂í˛̧y oy!âÙyÇ Ï̂¢Ó̊ !ÓhflÏy Ï̂Ó̊Ó̊

Ùyl!ã˛e ̃ ï˛!Ó˚̂ Ïï˛ ÓƒÓ•,ï˛ •Î˚–
(2) ~•z x!Ë˛ Ï̂«˛ Į̈̂ õ ≤ÃÙyî x«˛ Ï̂Ó˚áyÓ˚ § Ï̂Aà ˛õ)Ó≈ ˆÌ Ï̂Ü˛ ˛õ!Ÿã˛Ù !ò Ï̂Ü˛ °¡∫y §ÇÜ˛#î≈ ê%̨ Ü˛ Ï̂Ó˚y Ë)̨ !ÙË˛yà Ï̂Ü˛

§!ë˛Ü˛Ë˛y Ï̂Ó ̂ òáy Ï̂ly ÎyÎ˚–
(3) ≤ÃÙyî x«˛ Ï̂Ó˚áyÓ˚ !ò Ï̂Ü˛Ó˚ ÓƒÓ•yÓ˚ ˆÓ˚°˛õÌñ §í ¸̨Ü˛˛õÌñ §ÇÜ˛#î≈ lò# í z̨̨ õï˛ƒÜ˛y ~ÓÇ xyhs˝ç≈y!ï˛Ü˛

§#Ùyly ≤Ãò!¢≈ï˛ Ü˛Ó˚yÓ˚ çlƒ Ü˛Ó˚y • Ï̂Î˚ Ìy Ï̂Ü˛–
(4) ~•z x!Ë˛ Ï̂«˛˛õ!ê˛ Ü˛yly!í˛Î˚yl ≤Ã¢yhs˝ Ù•y§yàÓ˚#Î˚ ̂ Ó˚°˛õÌñ ê ∆̨y™ÈüÈ§y•ẑ ÏÓ!Ó˚Î˚yl ̂ Ó˚°˛õÌñ Ü˛ylyí˛y ~ÓÇ

xy Ï̂Ù!Ó˚Ü˛y Î%=˛Ó˚y Ï̂T …̨Ó˚ ÙôƒÓï≈̨ # xyhs˝ç≈y!ï˛Ü˛ §#Ùyly ï˛Ìy lÙ≈òy í z̨̨ õï˛ƒÜ˛y ≤ÃË,̨ !ï˛ Ï̂Ü˛ ̂ òáy Ï̂lyÓ˚ çlƒ
§Ó≈y!ôÜ˛ í z̨̨ õ Ï̂Îyà#–

b.  §Ù Ï̂«˛eÊ˛° !Ó!¢T˛ ˆÓ°l x!Ë˛ Ï̂«˛˛õ (Cylindrical Equal Area Projection)

§Ù Ï̂«˛eÊ˛° !Ó!¢T˛ ̂ Ó°l x!Ë˛ Ï̂«˛˛õ!ê˛ °ƒyÙÓyê≈̨  x!Ë˛ Ï̂«˛˛õ ly Ï̂ÙG ̨õ!Ó̊!ã˛ï˛– ~!ê˛ Ë)̨ Ï̂ày°Ü˛ Ï̂Ü˛ !lÓ̊«˛ Ï̂Ó̊áyÎ̊
flõ¢≈ ̂ Ó° Ï̂l ≤Ã!«˛Æ x«˛ Ï̂Ó̊áy Ó̊!Ÿ¬ myÓ̊y ̃ ï˛!Ó̊ Ü˛Ó̊y •Î̊– x«˛ Ï̂Ó̊áy ~ÓÇ oy!âÙy Ï̂Ó̊áy myÓ̊y ≤Ã!«˛Æ ̂ Ó̊áyà%̂ Ï°y
í z̨Ë˛Î̊•z §Ó̊° Ï̂Ó̊áy Îy !Ü˛ly ~ Ï̂Ü˛ x˛õÓ̊ Ï̂Ü˛ §Ù Ï̂Ü˛y Ï̂î ̂ SÈò Ü˛ Ï̂Ó̊– ̂ ÙÓ̊%̂ ÏÜ˛ !lÓ̊«˛ Ï̂Ó̊áyÓ̊ §Ùyl ~ÓÇ §Ùyhs˝Ó̊y°
ˆòáy Ï̂ly •Î˚ñ ~çlƒ í z̨Fã˛ x«˛yÇ Ï̂¢ xÓ!fiÌï˛ xM˛ Ï̂°Ó˚ xyÜ˛yÓ˚ x Ï̂lÜ  x!ôÜ˛ !ÓÜ,̨ ï˛ • Ï̂Î˚ ̨ÎyÎ˚–
í z̨òy•Ó˚î (Example) ı
!Ó Ï̂ŸªÓ˚ çlƒ ~Ü˛!ê˛ §Ù Ï̂«˛eÊ˛° !Ó!¢T˛ ˆÓ°l x!Ë˛ Ï̂«˛˛õ ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚y ˆÎáy Ï̂l Ùyl!ã˛ Ï̂eÓ˚ ˆflÒ° 1:

300,000,000 ~ÓÇ x«˛yÇ¢ G oy!âÙyÇ Ï̂¢Ó˚ Ù Ï̂ôƒÜ˛yÓ˚ ÓƒÓôyl (Interval) 150 –
àîly (Calculation) ı

«%̨ oyÜ˛yÓ˚ ˛õ,!ÌÓ#Ó˚ Óƒy§yô≈   R =
640 000 000

300 000 000

, ,

, ,
= 2.1 ˆ§!Ù–

!lÓ˚«˛ Ï̂Ó˚áyÓ˚ ̃ òâƒ 2R =  or =
× ×2 22 2 1

7

.
= 13.2 ̂ §!Ù–

!lÓ˚«˛ Ï̂Ó˚áy ÓÓ˚yÓÓ˚ ÓƒÓôyl  = 
13 2 15

360

0

0

. ×
= 0.55 ̂ §!Ù–
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xAÜ˛l ≤Ãîy°# (Construction) ı
(i) 2.1 ˆ§!Ù Óƒy§y Ï̂ô≈Ó˚ ~Ü˛!ê˛ Ó,_ xAÜ˛l Ü˛ Ï̂Ó˚y–
(ii) í z̨_Ó˚ ~ÓÇ ò!«˛î í z̨Ë˛Î˚ ˆày°y Ï̂ô≈ 150, 300, 450, 600, 750 ~ÓÇ 900  ˆÜ˛yîà%̂ Ï°y Ï̂Ü˛ !ã˛!•´ï˛

Ü˛ Ï̂Ó˚y–
(iii) 13.2 ˆ§!Ù °¡∫y ~Ü˛!ê˛ ˆÓ˚áy xAÜ˛l Ü˛ Ï̂Ó˚y ~ÓÇ ~•z ˆÓ˚áy Ï̂Ü˛ 0.55 ˆ§!Ù ò)Ó˚̂ Ïc 24 !ê˛ §Ùyl

xÇ Ï̂¢ Ë˛yà Ü˛ Ï̂Ó˚y– ~•z ̂ Ó˚áy!ê˛ !lÓ˚«˛ Ï̂Ó˚áy Ï̂Ü˛ !ã˛!eï˛ Ü˛ Ï̂Ó˚–
(iv) ˆÎáy Ï̂l 00  ̂ Ü˛yî Ó,̂ Ï_Ó˚ ̨õ!Ó˚!ôÓ˚ §y Ï̂Ì !Ù!°ï˛ •Î˚ñ ̂ §•z !Ó®% ̂ Ì Ï̂Ü˛ !lÓ˚«˛ Ï̂Ó˚áy x!∑ ~Ü˛!ê˛ °¡∫

xAÜ˛l Ü˛ Ï̂Ó˚y–
(v) °¡∫ ̂ Ó˚áy ̂ Ì Ï̂Ü˛ §Ó x«˛ Ï̂Ó˚áyà%̂ Ï°y Ï̂Ü˛ !lÓ˚«˛ Ï̂Ó˚áyÓ˚ §Ù ̃ òâ≈ƒ ̨õÎ≈hs˝ ≤Ã§y!Ó˚ï˛ Ü˛ Ï̂Ó˚y–
(vi) !l Ï̂¡¨ ≤Ã!«˛Æ !ã˛e 4.4 xl%§y Ï̂Ó˚ x!Ë˛ Ï̂«˛˛õ!ê˛ §¡õ)î≈ Ü˛ Ï̂Ó˚y–

!ã˛e 4.4  §ÙˆÏ«˛eÊ˛° !Ó!¢T˛ ˆÓ°l x!Ë˛ˆÏ«˛˛õ (Cylindrical Equal Area Projection)

˜Ó!¢T˛ƒ (Properties)ı

1. §Ü˛° x«˛ Ï̂Ó˚áy ~ÓÇ oy!âÙy Ï̂Ó˚áyà%̂ Ï°y•z §Ó˚° Ï̂Ó˚áy Îy ~ Ï̂Ü˛ x˛õÓ˚̂ ÏÜ˛ §Ù Ï̂Ü˛y Ï̂î ̂ SÈò Ü˛ Ï̂Ó˚–

2. ˆÙÓ%̊ x«˛ Ï̂Ó˚áyG !lÓ˚«˛ Ï̂Ó˚áyÓ˚ §Ùyl • Ï̂Î˚ Ìy Ï̂Ü˛–

3. !lÓ˚«˛ Ï̂Ó˚áy ÓÓ˚yÓÓ˚•z ̂ flÒ° !lË≈%̨ ° •Î˚–

§#ÙyÓÂôï˛y (Limitations)ı

1. ~ Ï̂«˛ Ï̂e ̂ ÙÓ%̊Ó˚ !ò Ï̂Ü˛ !ÓÜ,̨ !ï˛ Ó,!Âô ̨õyÎ˚–

2. ~•z x!Ë˛ Ï̂«˛˛õ!ê˛ §ÙyÜ,̨ !ï˛ !Ó!¢T˛ x!Ë˛ Ï̂«˛˛õ (Non-Orthographic Projection) lÎ˚–

3. xM˛ Ï̂°Ó˚ §Ùylï˛y ÓçyÎ˚ Ó˚yáyÓ˚ çlƒ xyÜ˛yÓ˚àï˛ !ÓÜ,̨ !ï˛ xyÓ¢ƒÜ˛ • Ï̂Î˚ ̨õ Ï̂Ó˚–

ÓƒÓ•yÓ˚ (Uses)

1. ~•z x!Ë˛ Ï̂«˛˛õ!ê˛ 450  í z̨_Ó˚ ~ÓÇ ò!«˛î x«˛yÇ Ï̂¢Ó˚ ÙôƒÓï≈̨ # xM˛ Ï̂°Ó˚ çlƒ §Ó≈y!ôÜ˛ í z̨̨ õÎ%=˛–

2. ~!ê˛ Ü ̨ yhs˝#Î˚ ¢§ƒ ̂ ÎÙl ôylñ Ü˛!Ê˛ñ ã˛yñ Ó˚yÓyÓ˚ ~ÓÇ •z«%̨  Ó^˝ê˛l ̂ òáy Ï̂lyÓ˚ çlƒ x!ôÜ˛ í z̨̨ õÎ%=˛–

˛õ!Ÿã˛Ù ˛õ)Ó≈
ò!«˛î

í z̨_Ó˚
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c. Ùy Ï̂Ü≈̨ ê˛Ó˚ x!Ë˛ Ï̂«˛˛õ (Mercator’s Projection)ı

1569 §y Ï̂° ~Ü˛ í˛yã˛ (Dutch) Ùyl!ã˛eÜ˛yÓ˚ Ùy Ï̂Ü≈̨ ê˛Ó˚ ̂ çÓ˚yí≈̨ § Ü˛yÓ˚ÙyÓ˚ (Mercator Gerardus

Karmer) ~•z x!Ë˛ Ï̂«˛˛õ!ê˛ ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚l– ~•z x!Ë˛ Ï̂«˛˛õ!ê˛ ày!î!ï˛Ü˛ §)̂ ÏeÓ˚ G˛õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚ à Ï̂í ¸̨
í ẑ̨ Ïë˛ Ï̂SÈ– ~çlƒ ~!ê˛ ~Ü˛!ê˛ §ÙyÜ,̨ !ï˛ !Ó!¢T˛ x!Ë˛ Ï̂«˛˛õ ˆÎáy Ï̂l §!ë˛Ü˛ xyÜ,̨ !ï˛ Ï̂Ü˛˛ ÓçyÎ˚ Ó˚yáy •Î˚–
x«˛ Ï̂Ó̊áyà%̂ Ï°yÓ̊ Ù Ï̂ôƒÜ˛yÓ̊ ò)Ó̊c ̂ ÙÓ̊%Ó̊ !ò Ï̂Ü˛ Ó,!Âô ̨õyÎ̊– ̂ Ó°l x!Ë˛ Ï̂«˛ Į̈̂ õÓ̊ (Cylindrical Projection)

Ù Ï̂ï˛y x«˛ Ï̂Ó˚áy G oy!âÙy Ï̂Ó˚áyà%̂ Ï°y ~ Ï̂Ü˛ x˛õÓ˚̂ ÏÜ˛ §Ù Ï̂Ü˛y Ï̂î ˆSÈò Ü˛ Ï̂Ó˚– §!ë˛Ü˛ !òÜ˛ !l Ï̂ò≈¢ Ü˛Ó˚y • Ï̂°y
~•z x!Ë˛ Ï̂«˛ Į̈̂ õÓ˚ ~Ü˛!ê˛ ˜Ó!¢T˛ƒ– ~•z x!Ë˛ Ï̂«˛ Į̈̂ õ ˆÜ˛y Ï̂ly ò%!ê˛ !Ó®%̂ ÏÜ˛ Î%=˛Ü˛yÓ˚# ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy ~Ü˛!ê˛
x˛õ!Ó˚Óï≈̨ l#Î˚ !òÜ˛Ùyî Ï̂Ü˛ (Constant Bearing) ≤Ãò!¢≈ï˛ Ü˛ Ï̂Ó˚ñ Îy Ï̂Ü˛ ˆ° Ï̂:y Ï̂í»̨ yÙ Óy •…¡∫ ˆÓ˚áyG
(Laxodrome or Rhumb Line) Ó°y •Î˚–
í z̨òy•Ó˚î (Example) ı

!Ó Ï̂ŸªÓ̊ Ùyl!ã˛ Ï̂eÓ̊ çlƒ ~Ü˛!ê˛ Ùy Ï̂Ü≈̨ Ï̂ê˛Ó̊ x!Ë˛ Ï̂«˛˛õ xAÜ˛l Ü˛ Ï̂Ó̊y ̂ Îáy Ï̂l ̂ flÒ° 1: 250,000,000

~ÓÇ ÓƒÓôyl 150 –
àîly (Calculation) ı

«%̨ oyÜ˛yÓ˚ ̨õ,!ÌÓ#Ó˚ Óƒy§yô≈  R = = ′′
250 000 000

250 000 000
1

, ,

, ,

!lÓ̊«˛ Ï̂Ó̊áyÓ̊ ̃ òâƒ≈ 2R Óy 
1 22 2

7

× ×
= 6.28 •z!M˛

!lÓ˚«˛ Ï̂Ó˚áy ÓÓ˚yÓÓ˚ ÓƒÓôyl  = 
6 28 15

360

0

0

. ×
= 0.26 •z!M˛

xAÜ˛l ≤Ãîy°# (Construction)ı

(i) 6.28" ~Ó˚ ~Ü˛!ê˛ ̂ Ó˚áy EQ xAÜ˛l Ü˛ Ï̂Ó˚y ̂ Î!ê˛ !lÓ˚«˛ Ï̂Ó˚áy Ï̂Ü˛ !ã˛!eï˛ Ü˛ Ï̂Ó˚–

(ii) ~ Ï̂Ü˛ 24 !ê˛ §Ùyl xÇ Ï̂¢ Ë˛yà Ü˛ Ï̂Ó˚y– !l Ï̂¡¨ Ó!î≈ï˛ §)̂ ÏeÓ˚ §•yÎ˚ï˛yÎ˚ ≤Ã!ï˛!ê˛ !ÓË˛y Ï̂àÓ˚ ̃ òâ≈ƒ !lî≈Î˚

Ü˛ Ï̂Ó˚y ÈüÈ

!lÓ˚«˛ˆÏÓ˚áyÓ˚ ˜òâ≈ƒ ÓƒÓôyl ×

360
0

(iii) !l Ï̂¡¨ Ó!î≈ï˛ §yÓ˚!îÓ˚ §•yÎ˚ï˛yÎ˚ x«˛yÇ Ï̂¢Ó˚ Ù Ï̂ôƒÜ˛yÓ˚ ò)Ó˚c àîly Ü˛ Ï̂Ó˚y ÈüÈ

x«˛yÇ¢ ò)Ó˚c
15º 0.265 % 1 = 0.265"

30º 0.549 % 1 = 0.549"

45º 0.881 % 1 = 0.881"

60º 1.317 % 1 = 1.317"

75º 2.027 % 1 = 2.027"

 (iv) !ã˛e 4.5 ~Ó˚ xl%Ó)̊̂ Į̈ õ x!Ë˛ Ï̂«˛˛õ!ê˛ §¡õ)î≈ Ü˛ Ï̂Ó˚y–
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˜Ó!¢T˛ƒ (Properties)ı
(1) §Ü˛° x«˛ Ï̂Ó˚áy ~ÓÇ oy!âÙy Ï̂Ó˚áyà%̂ Ï°y•z §Ó˚° Ï̂Ó˚áy ~ÓÇ ï˛yÓ˚y ~ Ï̂Ü˛ x˛õÓ˚̂ ÏÜ˛ §Ù Ï̂Ü˛y Ï̂î ̂ SÈò

Ü˛ Ï̂Ó˚–
(2) §Ü˛° x«˛ Ï̂Ó˚áyÓ˚ ̃ òâ≈ƒ §Ùyl •Î˚ ~ÓÇ ~à%̂ Ï°y !lÓ˚«˛ Ï̂Ó˚áyÓ˚ ̃ ò Ï̂â≈ƒÓ˚ §Ùyl • Ï̂Î˚ Ìy Ï̂Ü˛–
(3) §Ü˛° oy!âÙy Ï̂Ó˚áyÓ˚ ˜òâƒ≈ ~ÓÇ ~ Ï̂òÓ˚ Ù Ï̂ôƒÜ˛yÓ˚ ò)Ó˚c §Ùyl •Î˚– !Ü˛v Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ xl%Ó%̨̊ õ

Ùôƒ Ï̂Ó˚áy Óy oy!âÙy Ï̂Ó˚áy x Į̈̂ õ«˛y ~à%̂ Ï°yÓ˚ ̃ òâ≈ƒ x!ôÜ˛ •Î˚–
(4) x«˛yÇ Ï̂¢Ó˚ Ù Ï̂ôƒÜ˛yÓ˚ ò)Ó˚c ̂ ÙÓ%̊Ó˚ !ò Ï̂Ü˛ Óyí ¸̨̂ Ïï˛ Ìy Ï̂Ü˛–
(5) !lÓ˚«˛ Ï̂Ó˚áy ÓÓ˚yÓÓ˚ ˆflÒ° !lË%≈̨ ° •Î˚ñ Ü˛yÓ˚î ~•z x!Ë˛ Ï̂«˛ Į̈̂ õ !lÓ˚«˛ Ï̂Ó˚áyÓ˚ ˜òâ≈ƒ Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚

!lÓ̊«˛ Ï̂Ó̊áyÓ̊ ̃ ò Ï̂â≈ƒÓ̊ §Ùyl ó !Ü˛v xlƒylƒ x«˛ Ï̂Ó̊áyà%̂ Ï°yÓ̊ ̃ òâƒ≈ Ë)̨ Ï̂ày° Ï̂Ü˛Ó̊ !fiÌï˛ x«˛ Ï̂Ó̊áyÓ̊
˜òâƒ≈ x Į̈̂ õ«˛y ̂ Ó!¢ •Î˚ó ~Ü˛yÓ˚̂ Ïî ~à%̂ Ï°y ÓÓ˚yÓÓ˚ ̂ flÒ° §!ë˛Ü˛ Ìy Ï̂Ü˛ ly– í z̨òy•Ó˚îfl∫Ó)̨̊ õ Ó°y
ÎyÎ˚ ˆÎ ~•z x!Ë˛ Ï̂«˛ Į̈̂ õÓ˚ 300  x«˛ Ï̂Ó˚áy Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ xl%Ó)̨̊ õ x«˛ Ï̂Ó˚áy ˆÌ Ï̂Ü˛ 1.154 à%l
Ó Ï̂í ¸̨y •Î˚–

(6) ~•z x!Ë˛ Ï̂«˛ Į̈̂ õ ̂ «˛e§Ù)̂ Ï•Ó˚ ÓyhflÏ!ÓÜ˛ xyÜ,̨ !ï˛ ÓçyÎ˚ Ó˚yáy •Î˚ñ !Ü˛v í z̨Fã˛ x«˛yÇ Ï̂¢ xyÜ,̨ !ï˛ Ï̂ï˛
!ÓÜ,̨ !ï˛ ̨õ!Ó˚°!«˛ï˛ •Î˚–

(7) ˆSÈy Ï̂ê˛y ̂ ò¢à%̂ Ï°yÓ˚ xyÜ˛yÓ˚ !lÓ˚«˛ Ï̂Ó˚áyÓ˚ !lÜ˛ Ï̂ê˛ §ÇÓ˚!«˛ï˛ Ìy Ï̂Ü˛ñ !Ü˛v ̂ ÙÓ%̊Ó˚ !ò Ï̂Ü˛ ~!ê˛ Ó,!Âô
ˆ˛õ Ï̂ï˛ Ìy Ï̂Ü˛–

(8) ~!ê˛ ~Ü˛!ê˛ ~ƒy!çÙ%Ìƒy° Óy !òàyÇ¢ x!Ë˛ Ï̂«˛˛õ–
(9) ~!ê˛ ~Ü˛!ê˛ §ÙyÜ,̨ !ï˛ !Ó!¢T˛ x!Ë˛ Ï̂«˛˛õ– Ü˛yÓ˚î oy!âÙy Ï̂Ó˚áy ÓÓ˚yÓÓ˚ ˆflÒ° x«˛ Ï̂Ó˚áy ÓÓ˚yÓÓ˚

ˆflÒ Ï̂°Ó˚ §Ùyl •Î˚–

§#ÙyÓÂôï˛y (Limitations) ı
(1) x«˛yÇ¢ ~ÓÇ oy!âÙyÇ Ï̂¢Ó˚ !Ë˛!_ Ï̂ï˛ ̂ flÒ Ï̂°Ó˚ !ÓhflÏyÓ˚ í z̨Fã˛ x«˛yÇ Ï̂¢ ï˛#Ó Ë˛y Ï̂Ó Ó,!Âô ̨ õyÎ˚– ~Ó˚

Ê˛ Ï̂° ̂ ÙÓ%̊Ó˚ !lÜ˛ê˛Óï≈̨ # ̂ ò¢à%̂ Ï°yÓ˚ xyÜ˛yÓ˚ ̇ à%̂ Ï°yÓ˚ ÓyhflÏ!ÓÜ˛ xyÜ˛yÓ˚ ̂ Ì Ï̂Ü˛ x!ôÜ˛ • Ï̂Î˚ ÎyÎ˚–
í z̨òy•Ó˚îfl∫Ó%̨̊ õ Ó°y ÎyÎ˚ñ @˝Ã#î°ƒy Ï̂u˛Ó˚ xyÜ˛yÓ˚ xy Ï̂Ù!Ó˚Ü˛yÓ˚ Î%=˛Ó˚y Ï̂T …̨Ó˚ §Ùyl • Ï̂Î˚ ÎyÎ˚ñ Î!òG
~!ê˛ xy Ï̂Ù!Ó˚Ü˛y Î%=˛Ó˚y Ï̂T …̨Ó˚ xyÜ˛y Ï̂Ó˚Ó˚ 1/10 Ë˛yà Ùye–

!ã˛e 4.5  ÙyˆÏÜ≈˛ê˛Ó˚ x!Ë˛ˆÏ«˛˛õ (Mercator’s Projection)
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(2) ~•z x!Ë˛ Ï̂«˛ Į̈̂ õ ̂ ÙÓ%̊̂ ÏÜ˛ 900  ≤Ãò!¢≈ï˛ Ü˛Ó˚y ÎyÎ˚ lyñ Ü˛yÓ˚î ̂ Î x«˛yÇ¢ ~ÓÇ oy!âÙyÇ¢à%̂ Ï°y 900

ˆï˛ flõ¢≈ Ü˛ Ï̂Ó˚ ˆ§à%̂ Ï°y x§#Ù (Infinite) –

ÓƒÓ•yÓ˚ (Uses)ı
(1) ~!ê˛ ˛õ,!ÌÓ#Ó˚ Ùyl!ã˛ Ï̂eÓ˚ çlƒ á%Ó•z í z̨̨ õ Ï̂Îyà# ~ÓÇ xƒyê˛°y§ Ùyl!ã˛e ˜ï˛!Ó˚̂ Ïï˛ Óƒy˛õÜ˛Ë˛y Ï̂Ó

ÓƒÓ•,ï˛ •Î˚–
(2) ~!ê˛ §Ù%o˛õ Ï̂Ì ~ÓÇ ÓyÎ%̨̊ õ Ï̂Ì !òÜ˛ !lî≈̂ ÏÎ˚Ó˚ çlƒ á%Ó•z í z̨̨ õ Ï̂Îyà#–
(3) ç°!là≈Ù ≤Ãîy°#ñ §Ù%o Ï̂flÀyï˛ñ ï˛y˛õÙyeyñ ÓyÎ%̊≤ÃÓy• ~ÓÇ ï˛y Ï̂òÓ˚ !òÜ˛ñ !ÓŸªÓƒy˛õ# Ó,!T˛˛õy Ï̂ï˛Ó˚

Ó ˝̂ê˛l G xlƒylƒ xyÓ•GÎ˚yàï˛ í z̨̨ õyòyl ≤ÃË,̨ !ï˛ Ï̂Ü˛ ~•z ôÓ˚̂ ÏîÓ˚ Ùyl!ã˛ Ï̂e §!ë˛Ü˛Ë˛y Ï̂Ó ̂ òáy Ï̂ly
•Î˚–

!ã˛e 4.6 §Ó˚°ˆÏÓ˚áy myÓ˚y ˆ°ˆÏ:yˆÏí»˛yÙ Óy •…¡∫ˆÏÓ˚áy ~ÓÇ !Ó®%ˆÏÓ˚áy myÓ˚y Ó,•ò Ó,_ˆÏÜ˛ ˆòáyˆÏly
•ˆÏÎ˚ˆÏSÈ–

í˛z/

ò/
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Ùyl!ã˛e x!Ë˛ Ï̂«˛˛õ

xl%¢#°l# (Exercise)
1. §!ë˛Ü˛ í z̨_Ó˚!ê˛ ÓySÈy•z Ü˛ Ï̂Ó˚y ı

(i) ~Ü˛!ê˛ Ùyl!ã˛e x!Ë˛ Ï̂«˛˛õñ ̂ Î!ê˛ !ÓŸª Ùyl!ã˛ Ï̂eÓ˚ çlƒ l%lƒï˛Ù í z̨̨ õ Ï̂Îyà#È
(a) Ùy Ï̂Ü≈̨ ê˛Ó˚
(b) §•ç ˆÓ°l
(c) ¢yAÜ˛Ó
(d) í z̨̨ õ Ï̂Ó˚Ó˚ §ÓÜ˛!ê˛

(ii) ~Ü˛!ê˛ Ùyl!ã˛e x!Ë˛ Ï̂«˛˛õñ ˆÎ!ê˛ §Ù Ï̂«˛eÊ˛° !Ó!¢T˛G lÎ˚ ~ÓÇ §!ë˛Ü˛ xyÜ,̨ !ï˛ !Ó!¢T˛G lÎ˚ñ
~Ùl!Ü˛ ~Ó˚ !òÜ˛G !lË%≈̨ ° lÎ˚ÈüÈ
(a) ¢yAÜ˛Ó
(b) ˆÙÓ%̊ flõ¢≈# ̂ ç!lÌy°
(c) Ùy Ï̂Ü≈̨ ê˛Ó˚
(d) ˆÓ°l

(iii) ~Ü˛!ê˛ Ùyl!ã˛e x!Ë˛ Ï̂«˛˛õñ ̂ Îáy Ï̂l !òÜ˛ ~ÓÇ xyÜ,̨ !ï˛ !lË%≈̨ ° •Î˚ñ !Ü˛v ̂ ÙÓ%̊Ó˚ !ò Ï̂Ü˛ x!ôÜ˛ !ÓÜ,̨ !ï˛
°«˛ Ü˛Ó˚y ÎyÎ˚ ÈüÈ
(a) §Ù Ï̂«˛eÊ˛° !Ó!¢T˛ ̂ Ó°l
(b) Ùy Ï̂Ü≈̨ ê˛Ó˚
(c) ¢yAÜ˛Ó
(d) í z̨̨ õ Ï̂Ó˚Ó˚ §ÓÜ˛!ê˛

(iv) Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ ̂ Ü˛w ̂ Ì Ï̂Ü˛ Îál xy Ï̂°yÓ˚ í z̨Í§ ≤Ã!ï˛Ê˛!°ï˛ Ü˛Ó˚y •Î˚ñ ï˛yÓ˚ Ê˛ Ï̂° ≤ÃyÆ x!Ë˛ Ï̂«˛˛õ Ï̂Ü˛
Ó°y •Î˚ ÈüÈ
(a) x Ï̂Ì≈y@˝Ãy!Ê˛Ü˛
(b) !fiê˛!Ó̊G@Ã̋y!Ê˛Ü˛
(c) ˆly Ï̂Ùy!lÜ˛
(d) í z̨̨ õ Ï̂Ó˚Ó˚ §ÓÜ˛!ê˛

2. !l Ï̂¡¨ Ó!î≈ï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ 30 !ê˛ ¢ Ï̂∑Ó˚ Ù Ï̂ôƒ òyG ı
(i) Ùyl!ã˛e x!Ë˛ Ï̂«˛ Į̈̂ õÓ˚ í z̨̨ õyòyl§Ù)̂ Ï•Ó˚ (Elements) Óî≈ly Ü˛ Ï̂Ó˚y–
(ii) Ë)̨ Ùu˛°#Î˚ ˜Ó!¢T˛ƒyÓ°# Ó° Ï̂ï˛ !Ü˛ ˆÓyV˛ ⁄
(iii) ˆÜ˛y Ï̂ly Ùyl!ã˛e x!Ë˛ Ï̂«˛ Į̈̂ õ•z Ë)̨ Ï̂ày° Ï̂Ü˛Ó˚ §!ë˛Ü˛ Ó)̨̊ õ ≤Ãò!¢≈ï˛ •Î˚ ly– ̂ Ü˛l⁄
(iv) §Ù Ï̂«˛eÊ˛° !Ó!¢T˛ ̂ Ó°l x!Ë˛ Ï̂«˛ Į̈̂ õ ̂ «˛e Ï̂Ü˛ §ÙÓ)̨̊ õ Óy §Ùyl !Ü˛Ë˛y Ï̂Ó Ó˚yáy •Î˚⁄

3. ˛õyÌ≈Ü˛ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y ı
(i) !ÓÜ˛y¢ Ï̂Îyàƒ ï˛° ~ÓÇ x!ÓÜ˛y¢ Ï̂Îyàƒ ï˛°–
(ii) §Ù Ï̂«˛eÊ˛° !Ó!¢T˛ ~ÓÇ §ÙyÜ,̨ !ï˛ !Ó!¢T˛ x!Ë˛ Ï̂«˛˛õ–
(iii) x!Ë˛°¡∫ ~ÓÇ !ï˛Î≈Ü˛ x!Ë˛ Ï̂«˛˛õ–
(iv) §Ùy«˛ Ï̂Ó˚áy Óy x«˛ Ï̂Ó˚áy ~ÓÇ ̂ ò¢yhs˝Ó˚ ̂ Ó˚áy Óy oy!âÙy Ï̂Ó˚áy–
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4. !l Ï̂¡¨ Ó!î≈ï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ 125 !ê˛ ¢ Ï̂∑Ó˚ Ù Ï̂ôƒ òyG ı
(i) Ùyl!ã˛e x!Ë˛ Ï̂«˛ Į̈̂ õÓ˚ ˆ◊!î!ÓË˛y Ï̂àÓ˚ çlƒ ˆÎ !lî≈yÎ˚Ü˛à%̂ Ï°y ÓƒÓ•,ï˛ •Î˚ ˆ§à%̂ Ï°y xy Ï̂°yã˛ly

Ü˛ Ï̂Ó˚y ~ÓÇ ≤Ã!ï˛!ê˛ x!Ë˛ Ï̂«˛˛õ ̂ ◊!îÓ˚ ≤Ãôyl ̃ Ó!¢T˛ƒyÓ°# !ÓÓ,ï˛ Ü˛ Ï̂Ó˚y–
(ii) ˆÜ˛yl‰ Ùyl!ã˛e x!Ë˛̂ Ï«˛̨õ!ê˛ ̂ lÔ§M˛y°l ï˛Ìy !òÜ˛ !lî≈̂ ÏÎ̊Ó̊ ̂ «˛̂ Ïe á%Ó•z í z̨̨ õ Ï̂Îyà#⁄ ~•z x!Ë˛̂ Ï«˛̂ Į̈ õÓ̊

˜Ó!¢T˛ƒyÓ°# ~ÓÇ §#ÙyÓÂôï˛yà%̂ Ï°y Óƒyáy Ü˛ Ï̂Ó˚y–
(iii) ~Ü˛ ≤ÃÙyî x«˛ Ï̂Ó˚áy !Ó!¢T˛  ¢yAÜ˛Ó x!Ë˛ Ï̂«˛ Į̈̂ õÓ˚ ≤Ãôyl ̃ Ó!¢T˛ƒà%̂ Ï°y xy Ï̂°yã˛ly Ü˛ Ï̂Ó˚y ~ÓÇ

~•z x!Ë˛ Ï̂«˛ Į̈̂ õÓ˚ Ù)áƒ §#ÙyÓÂôï˛yà%̂ Ï°y Óƒyáy Ü˛ Ï̂Ó˚y–

Ü˛yç (ACTIVITY) ı
300  í z̨_Ó˚ ˆÌ Ï̂Ü˛ 700  í z̨_Ó˚ ~ÓÇ 400 ˛õ)Ó≈ ˆÌ Ï̂Ü˛ 300 ˛õ!Ÿã˛Ù ~Ó˚ Ù Ï̂ôƒ !fiÌï˛ xM˛ Ï̂°Ó˚ ˆÓ˚áyçy° ~Ü˛
≤ÃÙyî x«˛ Ï̂Ó˚áy !Ó!¢T˛ ¢yAÜ˛Ó x!Ë˛ Ï̂«˛˛õ ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚yñ ˆÎáy Ï̂l ˆflÒ° 1: 200,000,000 ~ÓÇ ÓƒÓôyl
100–
!Ó Ï̂ŸªÓ˚ ˆÓ˚áyçy° §Ù Ï̂«˛eÊ˛° !Ó!¢T˛ ˆÓ°l x!Ë˛ Ï̂«˛ Į̈̂ õ ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚y ˆÎáy Ï̂l ˆflÒ° 1: 150,000,000

~ÓÇ ÓƒÓôyl 150 –
1: 400,000,000 ˆflÒ Ï̂° ~Ü˛!ê˛ Ùy Ï̂Ü≈̨ ê˛Ó˚ x!Ë˛ Ï̂«˛ Į̈̂ õÓ˚ ˆÓ˚áyçy° xAÜ˛l Ü˛ Ï̂Ó˚y ˆÎáy Ï̂l x«˛yÇ¢ ~ÓÇ
oy!âÙyÇ Ï̂¢Ó˚ Ù Ï̂ôƒÜ˛yÓ˚ ÓƒÓôyl 200–
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xôƒyÎ̊ ü 5

Ë)̨ üÈ̃ Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛e
(Topographical Maps)

ˆï˛yÙÓ˚y çy Ï̂ly ̂ Îñ Ùyl!ã˛e • Ï̂°y Ë%̨ Ï̂ày° !Ó£ÏÎ˚Ü˛ ̨õy Ï̂ë˛Ó˚ xï˛ƒhs˝ à%Ó%̊c˛õ)î≈ í z̨̨ õyòyl– ̂ ï˛yÙÓ˚y xyÓ˚G çy Ï̂ly

ˆÎñ ˆflÒ° G ï˛yÓ˚ Ü˛yÎ≈Ü˛y!Ó˚ï˛yÓ˚ !Ë˛!_ Ï̂ï˛ Ùyl!ã˛ˆeÓ˚ ˆ◊!î!ÓË˛yà Ü˛Ó˚y •Î˚– ≤ÃÌÙ xôƒy Ï̂Î˚ í ẑ̨ ÏÕ‘!áï˛

Ë)̨ ÈüÈ˜Ó!ã˛e§)ã˛Ü˛ Ùyl!ã˛e ̨õyë˛ Ë)̨ ÈüÈ!Óò Ï̂òÓ˚ çlƒ xï˛ƒhs˝ à%Ó%̊c˛õ)î≈– ~•z Ùyl!ã˛ Ï̂eÓ˚ G˛õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚ xlƒ §Ó

Ùyl!ã˛e Ï̂Ü˛ xAÜ˛l Ü˛Ó˚y •Î˚–

Ë)̨ ÈüÈ˜Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛e Ï̂Ü˛ Ó,•Í ̂ flÒ Ï̂° §Ó≈çl#l í ẑ̨ Ïj Ï̂¢ƒ xAÜ˛l Ü˛Ó˚y •Î˚– ~•z §Ü˛° Ùyl!ã˛e §Ù)̂ Ï•

xï˛ƒyÓ¢ƒÜ˛ ≤ÃyÜ,̨ !ï˛Ü˛ G §yÇfl,Ò!ï˛Ü˛ ̃ Ó!¢T˛ƒ §Ù)•ñ ̂ ÎÙl Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛ñ fl∫yË˛y!ÓÜ˛ í z̨!qòñ ç°yË)̨ !Ùñ Ü,̨ !£ÏçË)̨ !Ùñ

çlÓ§!ï˛ ~ÓÇ ̨õ!Ó˚Ó•l G ̂ Îyày Ï̂Îyà ÓƒÓfiÌy ≤ÃË,!ï˛ ≤Ãò!¢≈ï˛ •Î˚– ~§Ü˛° Ùyl!ã˛e ≤Ã!ï˛!ê˛ ̂ ò Ï̂¢Ó˚ çyï˛#Î˚

Ùyl!ã˛e §Çàë˛l åNational Mapping Organisationä myÓ̊y ̨≤Ã›ï˛ ~ÓÇ ≤ÃÜ˛y¢ Ü˛Ó̊y •Î̊– í z̨òy•Ó̊îfl∫Ó̊)̨õñ

Ë˛yÓ˚̂ Ïï˛Ó˚ ç!Ó˚̨ õ !ÓË˛yà åSurvey of Indiaä Ë˛yÓ˚̂ Ïï˛Ó˚ §Ù@˝Ã xÇ Ï̂¢Ó˚ çlƒ Ë)̨ ÈüÈ Ï̃Ó!ã˛e§)ã˛Ü˛ Ùyl!ã˛e

≤Ã›ï˛ Ü˛ Ï̂Ó˚– Ë)̨ ÈüÈ˜Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛e  !Ó!Ë˛ß¨ ˆflÒ Ï̂° ˆ◊î#ÓÂô Ùyl!ã˛eÓ)̊̂ Į̈ õ xAÜ˛l Ü˛Ó˚y •Î˚– ~çlƒ

§Ü˛° Ùyl!ã˛e ̂ ◊l#ÓÂôË˛y Ï̂Ó ~Ü˛•z Ùyl!ã˛e ~Ü˛•z !Ó®%ñ ̂ flÒ°ñ x!Ë˛ Ï̂«˛˛õñ ≤Ãã˛!°ï˛ ≤Ãï˛#Ü˛ !ã˛•´ñ §Ç Ï̂Ü˛ï˛

G Óî≈ ≤ÃË,̨ !ï˛Ó˚ Ùyôƒ Ï̂Ù !ã˛!•´ï˛ Ü˛Ó˚y •Î˚–

Ë)̨ ÈüÈ̃ Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛e Ë˛yÓ˚̂ Ïï˛ ò%̂ Ïê˛y Ü ̨ Ù Óy §y!Ó˚̂ Ïï˛ ̃ ï˛Ó˚# Ü˛Ó˚y •Î˚ñ ̂ §à%̂ Ï°y • Ï̂°yñ Ë˛yÓ˚ï˛ G ̨õyŸª≈Óï˛#≈

ˆò¢§Ù)̂ Ï•Ó˚ Ü ̨ Ù ~ÓÇ xyhs≈̋çy!ï˛Ü˛ Ùyl!ã˛ Ï̂eÓ˚ Ü ̨ Ù åIndia and Adjacent countries Series and

The International Map Series of the Worldä

Ë˛yÓ˚ï˛ G ˛õyŸªÓï˛#≈ ˆò¢§Ù)̂ Ï•Ó˚ Ü ̨ Ù åIndia and Adjacent Countries SeriesäıÈ1937 §y Ï̂°

!òÕ‘# ç!Ó˚̨ õ § Ï̂¡ø° Ï̂lÓ˚ ˛õ)Ó≈ ˛õÎhs≈̋ Ë˛yÓ˚ï˛ G ˛õyŸªÓï˛#≈ ˆò¢§Ù)̂ Ï•Ó˚ Ë)̨ ÈüÈ˜Ó!ã˛eƒ Ùyl!ã˛e Ë˛yÓ˚ï˛#Î˚ ç!Ó˚̨ õ

!ÓË˛yà Ü˛ï,≈̨ Ü˛ ̃ ï˛Ó˚# Ü˛Ó˚y • Ï̂ï˛y– ~Ó˚̨ õÓ˚ ̨ õyŸªÓï˛#≈ ̂ ò¢§Ù)̂ Ï•Ó˚ Ùyl!ã˛e ̃ ï˛Ó˚#Ó˚ Ü˛yç Órô Ü˛ Ï̂Ó˚ ̂ òGÎ˚y •Î˚

~ÓÇ Ë˛yÓ˚ï˛#Î˚ ç!Ó˚̨ õ !ÓË˛yà ~Ó˚̨ õÓ˚ ˆÌ Ï̂Ü˛ xyhs≈̋çy!ï˛Ü˛ Ùyl!ã˛ Ï̂eÓ˚ Ü ̨ Ï̂ÙÓ˚ !Ó Ï̂¢£Ïc xl%ÎyÎ˚# ¢%ô%Ùye

Ë˛yÓ˚̂ Ïï˛Ó˚ çlƒ Ë)̨ ÈüÈ˜Ó!ã˛e§)ã˛Ü˛ Ùyl!ã˛e ≤Ã›ï˛ ~ÓÇ˛ ≤ÃÜ˛y Ï̂¢ §#ÙyÓÂô Ìy Ï̂Ü˛– ï˛y § Ï̂_¥G Ë)̨ Ï̃Ó!ã˛eƒ§)ã˛Ü˛

Ùyl!ã˛ Ï̂eÓ˚ çlƒ Ë˛yÓ˚ï˛#Î˚ ç!Ó˚̨ õ !ÓË˛yà Ùyl!ã˛ Ï̂eÓ˚ lï%̨ l Ü ̨ Ù xl%§y Ï̂Ó˚ Ë˛yÓ˚ï˛ G ˛õyŸªÓï˛#≈ ˆò¢§Ù)̂ Ï•Ó˚

§ÇáƒyÎ˚l ̨õÂô!ï˛ G !Ólƒy§ ̨õ!Ó˚Ü˛“ly ÓçyÎ˚ ̂ Ó˚̂ Ïá Ï̂SÈ–
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ÓƒÓ•y!Ó˚Ü˛ Ë)˛ˆÏày° åË˛yàÈüÈIä

Ë˛yÓ̊ Ï̂ï˛Ó̊ Ë)̨ ÈüÈ̃ Ó!ã˛eƒ §)ã˛Ü˛ Ùyl!ã˛e 1:10,00,000; 1:2,50,000; 1:25,000; 1:50,000 ~ÓÇ 1:25,000

ˆflÒ Ï̂° ≤Ã›ï˛ Ü˛Ó˚y •Î˚ñ ÎyÓ˚ x«˛yÇ¢ G oy!âÙyÇ¢àï˛ Ùyl Ü ̨ Ùyß∫̂ ÏÎ˚ 40 x 40; 10x10; 30 ≈x 30 ≈; 15 ≈ x

15 ≈ ~ÓÇ 5 ≈ x 7 ≈ 30 ≈̨ ≈ Ìy Ï̂Ü˛– ~ Ï̂òÓ˚ ≤Ã Ï̂ï˛ƒÜ˛!ê˛ Ùyl!ã˛ Ï̂eÓ˚ §ÇáƒyÎ˚l ˛õÂô!ï˛ !ã˛e lÇ 5.1 ÈüÈ~ ˆòáy Ï̂ly

• Ï̂Î˚̂ ÏSÈ å˛õ,¤˛y ÈüÈ 51ä–

!Ó Ï̂ŸªÓ˚ xyhs≈̋çy!ï˛Ü˛ Ùyl!ã˛ Ï̂eÓ˚ Ü ̨ Ù åInternational Map Series of the Wouldä ı !Ó Ï̂ŸªÓ˚

Ë)̨ ÈüÈ̃ Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛ Ï̂eÓ̊ xhs˝àï≈̨  xyhsç≈y!ï˛Ü˛ Ùyl!ã˛ Ï̂eÓ̊ Ü ̨ Ù xl%§y Ï̂Ó̊ §Ù@˝Ã !Ó Ï̂ŸªÓ̊ çlƒ 1:10,00,000

~ÓÇ 1,250,000 ̂ flÒ° xl%§Ó˚î Ü˛ Ï̂Ó˚ xAÜ˛l Ü˛Ó˚y •Î˚–

Ë)˛ÈüÈ˜Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛ˆÏe ˛õyë˛ åReading of Topographical Mapsä ıÈ ê˛ˆÏ˛õyÙyl!ã˛e Óy

Ë)̨ ÈüÈ˜Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛e xl%¢#°l x!ï˛ §•ç– ~çlƒ ̨õyë˛Ü˛ Ï̂òÓ˚̂ ÏÜ˛ Ùyl!ã˛ Ï̂e ò¢≈y!Î˚ï˛ !l Ï̂ò≈!¢Ü˛yñ ≤Ãï˛#Ü˛

!ã˛•´ ~ÓÇ Ó˚ÇÈüÈ~Ó˚ ÓƒÓ•yÓ˚ çyly xyÓ¢ƒÜ˛– ê˛ Į̈̂ õy Ùyl!ã˛ Ï̂e ÓƒÓ•,ï˛ ≤Ãã˛!°ï˛ ≤Ãï˛#Ü˛ !ã˛•´§Ù)• !ã˛e ÈüÈ 5.2ÈüÈ̂ ï˛

å52˛õ,¤˛yÎ˚ä !Ó¢òË˛y Ï̂Ó Óî≈ly Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ–

¢∑ Ï̂Ü˛y£Ï ı

§ Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy åContoursäıÈ §Ù í z̨Fã˛ï˛y!Ó!¢T˛ xÌy≈Í §Ù%o˛õ,¤˛ ˆÌ Ï̂Ü˛ ~Ü˛•z í z̨Fã˛ï˛y!Ó!¢T˛

fiÌylà%̂ Ï°y Ï̂Ü˛ ˆÎ Ü˛y“!lÜ˛ ˆÓ˚áy myÓ˚y Î%=˛ Ü˛Ó˚y •Î˚ ï˛y Ï̂Ü˛ §Ùï˛y Ï̂Ó˚áy Óy § Ï̂Ùyß¨!ï˛ ˆÓ˚áy åLevel

Line) Ó°y •Î˚–

§ Ï̂Ùyß¨!ï˛ Ï̂Ó˚áyÓ˚ ÓƒÓôyl åContour Intervalä ı Ü ̨ Ùyl%§y Ï̂Ó˚ ò%̂ Ïê˛y § Ï̂Ùyß¨!ï˛ ˆÓ˚áyÓ˚ ÓƒÓôyl–

~ê˛y í z̨°¡∫ ÓƒÓôyl ly Ï̂ÙG ˛õ!Ó˚!ã˛ï˛ Îy §yôyÓ˚lï˛ V.I. !• Ï̂§ Ï̂Ó ÓƒÓ•,ï˛ •Î˚– ~!ê˛ ≤Ãò_ Ùyl!ã˛ Ï̂e

x˛õ!Ó˚Óï≈̨ l#Î˚ Ìy Ï̂Ü˛–

≤ÃfiÌ Ï̂FSÈò åCross Sectionäı ̂ Î §Ó˚° Ï̂Ó˚áy myÓ˚y Ë)̨ !ÙË˛y Ï̂àÓ˚ ̨ õyŸª≈̂ Ïò¢ Ï̂Ü˛ í z̨°¡∫Ë˛y Ï̂Ó ̂ SÈò Ü˛Ó˚y

•Î˚– •z•y !ÓË˛yà Óy ̨õ!Ó˚̂ Ï°á ly Ï̂ÙG ̨õ!Ó˚!ã˛ï˛–

º%̂ Ï°á åHachuresäı Ùyl!ã˛ Ï̂e §Óy≈!ôÜ˛ ì˛y° ÓÓ̊yÓÓ̊ Ó•Ùyl § Ï̂Ùyß̈!ï˛ Ï̂Ó̊áyÓ̊ G˛õÓ̊ x!AÜ˛ï˛ ̂ SÈy Ï̂ê˛y

§Ó˚° Ï̂Ó˚áy– ~Ó˚Ùyôƒ Ï̂Ù Ë)̨ !ÙÓ˚ ì˛y Ï̂°Ó˚ ̃ Ó!ã˛eƒ §¡õ Ï̂Ü≈̨  ôyÓ˚ly Ü˛Ó˚y ÎyÎ˚–

Ë)̨ ÈüÈ˜Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛e åTopographic Mapä Ó,•_Ó˚ ̂ flÒ Ï̂°Ó˚ Ùyôƒ Ï̂Ù Ë)̨ ÈüÈ˛õ,̂ Ï¤˛Ó˚ ≤ÃyÜ,̨ !ï˛Ü˛ Óy

Ùyl%£Ïƒ§,T˛ ˆÜ˛y Ï̂ly ˆSÈy Ï̂ê˛y xM˛ Ï̂°Ó˚ Ë)̨ !ÙÓ)̨̊ õ !Óhfl,Ïï˛Ó)̊̂ Į̈ õ xAÜ˛l G Óî≈ly Ü˛Ó˚y •Î˚– ~•z Ùyl!ã˛ Ï̂e

§ Ï̂Ùyß¨!ï˛ ̂ Ó˚áyÓ˚ Ùyôƒ Ï̂Ù Ë)̨ !ÙÓ)̨̊ õ ̂ òáy Ï̂ly •Î˚–

Ë)̨ !ÙÓ̊)̨õ Óî≈lyÓ̊ ̨õÂô!ï˛ (METHODS OF RELIEF REPRESENTATION)

˛õ,!ÌÓ#˛õ,̂ Ï¤˛Ó˚ í z̨Fã˛ï˛y §Ó≈e ~Ü˛Ó˚Ü˛Ù lÎ˚ ~ÓÇ ˛õÓ≈ï˛ ˆÌ Ï̂Ü˛ ˛õy•yí ¸̨ñ Ùy°Ë)̨ !Ù G §Ùï˛°Ë)̨ !Ù Ï̂ï˛ ~!ê˛ !Ë˛ß¨

!Ë˛ß¨ •Î˚– Ë)̨ ÈüĘ̀ õ,̂ Ï¤˛Ó˚ í z̨ayl ~ÓÇ xÓlÙl ≤ÃyÜ,̨ !ï˛Ü˛ àë˛l xÌÓy Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛ Óy Ë)̨ !ÙÓ)̨̊ õ àë˛l ly Ï̂Ù ̨ ˛õ!Ó˚!ã˛ï˛–

Ùyl!ã˛ Ï̂e ò¢y≈!Î˚ï˛ ~§Ü˛° ̃ Ó!¢T˛ƒ §Ù)• Ï̂Ü˛ Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛àï˛ Ùyl!ã˛e Ó°y •Î˚–

ÓSÈ Ï̂Ó˚Ó˚ ˛õÓ˚ ÓSÈÓ˚ ˛õ,!ÌÓ#˛õ,̂ Ï¤˛Ó˚ ˜Ó!ã˛eƒÙÎ˚ Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛ Ï̂Ü˛ Ùyl!ã˛ Ï̂e ˆòáy Ï̂lyÓ˚ çlƒ x§Çáƒ Ó˚#!ï˛ Óy
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Ë)˛üÈ˜Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛e

!ã˛e 5.1: Ë˛yÓ˚̂ Ïï˛Ó˚ ç!Ó˚̨ õ !ÓË˛yà Ü˛ï,≈̨ Ü˛ ≤ÃÜ˛y!¢ï˛ Ë)̨ ÈüÈ˜Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛e
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ÓƒÓ•y!Ó˚Ü˛ Ë)˛ˆÏày° åË˛yàÈüÈIä

˛õÂô!ï˛ xl%§Ó˚l Ü˛Ó˚y • Ï̂Î˚!SÈ°– Ùyl!ã˛ Ï̂e ÓƒÓ•,ï˛ º Ï̂°á åhachureäñ ̨õy•yí ¸̨ SÈyÎ˚yÓ,ï˛ åhill shadingäñ

hflÏÓ̊ xyË˛y ålayertirtsäñ ̂ ÓM˛ÙyÜ≈̨  åbanchmarksä ~ÓÇ fiÌy!lÜ˛ í z̨Fã˛ï˛y G § Ï̂Ùyß̈!ï˛ Ï̂Ó̊áyG ~•z ̨õÂô!ï˛Ó̊

xhs≈̋àï˛– Î!òG § Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy ~ÓÇ fiÌy!lÜ˛ í z̨Fã˛ï˛y myÓ˚y ≤Ãôylï˛ §Ü˛° Ë)̨ ÈüÈ˜Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛ Ï̂e ̂ Ü˛y Ï̂ly

xM˛ Ï̂°Ó˚ Ë)̨ !ÙÓ)̨̊ õ Óî≈ly Ü˛Ó˚y •Î˚–

!ã˛e 5.2 ı ≤Ãã˛!°ï˛ !ã˛•´ G ≤Ãï˛#Ü˛ §Ù)•

§í˛¸Ü˛˛õÌ §Ù)•ı ˛õyÜ˛yı à%Ó˚%c xl%§yˆÏÓ˚ó ò)Ó˚c §)ã˛Ü˛ Ùy•z°ˆÏfiê˛yl

§í˛¸Ü˛˛õÌ §Ù)• ı Ü˛yÑã˛yı à%Ó˚%c xl%§yˆÏÓ˚ñ ˆ§ï%˛Ó˚ G˛õÓ˚ ˆàyÓ˚%Ó˚ ày!í˛¸ ã˛°yã˛ˆÏ°Ó˚ ˛õÌñ ˛õyˆÏÎ˚

ã˛°yÓ˚ ˛õÌ G !à!Ó˚˛õÌ ˆ§ï%˛Ó˚ G˛õÓ˚ ˛õyˆÏÎ˚ ã˛°yÓ˚ ˛õÌ

!lï˛ƒÓ• «%˛o lò# ı x!l!ò≈T˛ lò#áyï˛ñ Ü,˛!eÙ áy°

ÓyÑô§Ù)• ı ˛õyÜ˛y Óy ≤ÃhflÏÓ˚ !l!Ù≈ï˛ ÓyÑôñ Ùy!ê˛ !òˆÏÎ˚ ˜ï˛!Ó˚ ÓyÑô–

¢%‹Ò lò#Ó«˛Î%=˛ lò#áyï˛ñ m#˛õ G ≤ÃhflÏÓ˚ÙÎ˚ lò#áyï˛ñ ˆçyÎ˚yÓ˚ ÈüÈ Ë˛yê˛y ˆáˆÏ° ~Ùl lò#–

ç°yË)˛!Ù ı l°Ól

Ü)˛˛õ ı ÓyÑôyˆÏly Óy ˛õyÜ˛y Ü)˛˛õñ Ü˛yÑã˛y Ü)˛˛õñ ≤ÃflÀÓlñ ç°y¢Î˚ ı fiÌyÎ˚# Óy !lï˛ƒÓ•ó ¢%‹Ò Óy x!lï˛ƒÓ•–

ÓyÑô ı §í˛¸Ü˛˛õÌ Óy ˆÓ˚°˛õÌ

ˆÓ˚°˛õÌ ı Ó í˛ˆÏàçñ í˛Ó°°y•zlñ ˆfiê˛¢l§• !§AàÑ° °y•zl !lÙ#≈Î˚Ùyl ˆÓ˚°˛õÌ

xlƒylƒ ̂ àçÎ%=˛ ̂ Ó˚°˛õÌ ı !Ùê˛yÓ˚ˆÏàç í˛Ó°°y•zlñ ò)Ó˚c§)ã˛Ü˛ ≤ÃhflÏÓ˚ !ã˛•´§• !§Aà° °y•zlñ !lÙ#Î˚Ùyl !§Aà° °y•zl–

ˆàÔî ˆÓ˚°˛õÌ Óy ê˛∆yÙ °y•zl ı ˆê˛!°@˝ÃyÊ˛ °y•zlñ §%í˛¸ˆÏAàÓ˚ ÙˆÏôƒ !òˆÏÎ ˆÓ˚°˛õÌ–

§ˆÏÙyß¨!ï˛ˆÏÓ˚áyñ Ë,˛à%ì˛y°ˆÏÓyôÜ˛ Óy ˛õ%O«˛Î˚ˆÏÓyôÜ˛ §ˆÏÙyß¨!ï˛ ˆÓ˚áy–

Óy!°Ó˚ ã˛í˛¸y ı å1ä xàË˛#Ó˚ !lÙ!Iï˛ ê˛í˛¸y å2ä fiÌyÎ˚# Óy!°Ó˚ ˛õy•yí˛¸ Óy!°Î˚yí˛¸# åfiÌylyhs˝Ó˚ä

¢•Ó˚ Óy @˝ÃyÙ ı ≤Ãyã˛#Ó˚ˆÏÓ!T˛ï˛ó ˛õ!Ó˚ï˛ƒ=˛ çlÓ§!ï˛ñ ò%à≈

Ü%˛!ê˛Ó˚ ı fiÌyÎ˚#ñ xfiÌyÎ˚#ñ hflÏΩ˛ñ ˛õ%Ó˚yÜ˛yˆÏ°Ó˚ Ü˛#!ï≈˛

Ù!®Ó˚ñ SÈ!eñ à#çy≈ñ Ù§!çòñ •zòày•‰ñ §Ùy!ôñ Ü˛ÓÓ˚áyly

°y•zê˛ •yí˛z§ñ xyˆÏ°yÜ˛ï˛Ó˚l#ñ ˆly.Ó˚ Ü˛Ó˚y Ë˛y§Ùyl Ó›ñ xyˆÏ°y!Ü˛ï˛ñ xlyˆÏ°y!Ü˛ï˛ ˆlyAàÑÓ˚ ÓyÑôyÓ˚ í˛z˛õÜ˛Ó˚î

á!lñ oy«˛y Óy!àã˛yñ ây§ Óy ï,˛îË)˛!Ù Ü˛yê˛yÑçyï˛#Î˚ àySÈ

ï˛y°çyï˛#Î˚ í˛z!qò ı ï˛y°àySÈ xlƒylƒ Ü˛°yàySÈñ §Ó˚°Óà#≈Î˚ àySÈñ ÓyÑ¢ñ xlƒylƒ àySÈ˛õy°y–

§#Ùylyı xyhs≈˝çy!ï˛Ü˛

§#Ùyly ı Ó˚yçƒ ı !ã˛!•´ï˛ §#Ùylyñ x!ã˛!•´ï˛ §#Ùyly–

§#Ùyly ı hflÏΩ˛ ı ç!Ó˚˛õÜ,˛ï˛ñ x!l!ò≈T˛ xÓfiÌylñ @˝ÃyˆÏÙÓ˚ !e§ÇˆÏÎyà fiÌ°

í˛zFã˛ï˛y§• ç!Ó˚˛õ ̂ fiê˛¢l ̂ Ü˛yˆÏly !l!ò≈T˛ fiÌyˆÏlÓ˚ fiÌy!lÜ˛  í˛zFã˛ï˛y åflõê˛ ̨ •y•zê˛äñ ̂ Ü˛yˆÏly !l!ò≈T˛ fiÌyˆÏlÓ˚ xyl%Ùy!lÜ˛ í˛zFã˛ï˛y–

ˆÓM˛ÙyÜ≈˛ ı !l!ò≈T˛ í˛zFã˛ï˛y§• ̂ ÓM˛ÙyÜ≈˛ å!çGˆÏí˛!ê˛Ü˛äñ xyl%Ùy!lÜ˛ í˛zFã˛ï˛y§• ̂ ÓM˛ÙyÜ≈˛ åê˛y!¢≈Î˚yÓ˚#äñ G áy°

ÓyÇˆÏ°yó ºÙîÜ˛yÓ˚#ˆÏòÓ˚ ådakä çlƒ í˛yÜ˛ÓyÇˆÏ°yñ •zlˆÏflõÜ˛¢l ÓyÇˆÏ°y !Ó◊yÙ à,• xÌÓy ˆÓ˚fiê˛ •yí˛z§ñ

§y!Ü≈˛ê˛ •yí˛z§ñ Ü˛ƒy¡õ Ü˛Ó˚yÓ˚ çyÎ˚ày Óy Ü˛ƒy!¡õÇ @˝Ãyí˛zu˛

xÓ˚lƒı §%Ó˚!«˛ï˛ xÓ˚lƒñ §ÇÓ˚!«˛ï˛ xÓ˚lƒ

ˆ˛õyfiê˛ x!Ê˛§ñ ˛õ%!°¢ ˆfiê˛¢l

§#Ùyly ı ˆç°yñ Ù•Ü%˛Ùyñ ï˛•¢#°ñ ÓlË)˛!Ù
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Ë)˛üÈ˜Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛e

§ Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy (CONTOURS)

§Ù%o˛õ,¤˛ ̂ Ì Ï̂Ü˛ §Ùí z̨Fã˛ï˛y!Ó!¢T˛ xM˛°§Ù)• Ï̂Ü˛ ̂ Î Ü˛y“!lÜ˛ ̂ Ó̊áy myÓ̊y Î%=˛ Ü˛Ó̊y •Î̊ ï˛y • Ï̂°y § Ï̂Ùyß̈!ï˛ Ï̂Ó̊áy–

ˆÎ Ùyl!ã˛ Ï̂e § Ï̂Ùyß¨!ï˛ ˆÓ˚áy myÓ˚y ˆÜ˛y Ï̂ly xM˛ Ï̂°Ó˚ Ë)̨ !ÙÓ)̨̊ õ ˆòáy Ï̂ly •Î˚ ï˛y Ï̂Ü˛ § Ï̂Ùyß¨!ï˛ ˆÓ˚áy Ùyl!ã˛e

åCoutour mapä Ó Ï̂°– § Ï̂Ùyß¨!ï˛ ̂ Ó˚áy myÓ˚y ̂ Ü˛y Ï̂ly xM˛ Ï̂°Ó˚ Ë)̨ !ÙÓ)̨̊ Į̈̂ õÓ˚ àë˛l ≤Ãò¢≈̂ ÏlÓ˚ ̨õÂô!ï˛ xï˛ƒhs˝

Ü˛yÎ≈Ü˛Ó˚ G Ó•%Ù%á# Ü˛Ù≈«˛Ùï˛y§¡õß¨– Ùyl!ã˛ Ï̂e § Ï̂Ùyß¨!ï˛ ˆÓ˚áy myÓ˚y Ë)̨ Ï̃Ó!ã˛eƒ§)ã˛Ü˛ xM˛°§Ù)̂ Ï•Ó˚ §%-

y!ï˛§)«¯̨  !Ó£ÏÎ˚ §¡õ Ï̂Ü≈̨  çyly ÎyÎ˚–

˛õ)̂ ÏÓ≈ Ë)̨ Ï̃Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛ Ï̂e § Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy xAÜ˛ Ï̂lÓ˚ çlƒ Ë)̨ !Ù ç!Ó˚̨ õ G §Ùï˛°Ü˛Ó˚l ç!Ó˚̨ õ ̨õÂô!ï˛

ÓƒÓ•yÓ˚ Ü˛Ó˚y • Ï̂ï˛y– !Ü˛vñ Óï≈̨ Ùy Ï̂l xy Ï̂°yÜ˛ !ã˛e ~ÓÇ ˛õÓ˚Óï˛#≈ §Ù Ï̂Î˚ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e xy!Ó‹Òy Ï̂Ó˚Ó˚

˛õÓ˚ ç!Ó˚̂ Į̈ õÓ˚ ˆ«˛ Ï̂e ≤Ãã˛!°ï˛ ≤Ãï˛#Ü˛ !ã˛•´ ˛õÂô!ï˛ñ §Ùï˛°Ü˛Ó˚î ~ÓÇ Ùyl!ãeyÎ˚̂ ÏlÓ˚ fiÌyl òá° Ü˛ Ï̂Ó˚

!l Ï̂Î˚̂ ÏSÈ– Ê˛°fl∫Ó)̨̊ õñ Ë)̨ Ï̃Ó!ã˛eƒ §)ã˛Ü˛ Ùyl!ã˛ Ï̂e ~§Ü˛° xy Ï̂°yÜ˛!ã˛e Ó•%° ÓƒÓ•,ï˛ •Î˚–

§ Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy §Ù)• !Ó!Ë˛ß¨ í z̨°¡∫ ÓƒÓôyl åVIäˆÎÙl §Ù%o˛õ,¤˛ ˆÌ Ï̂Ü˛ 20,50,100 !Ùê˛y Ï̂Ó˚Ó˚ ˆÓ!¢

ÓƒÓôy Ï̂l xAÜ˛l Ü˛Ó˚y •Î˚– ~!ê˛ § Ï̂Ùyß¨!ï˛ ÓƒÓôyl ly Ï̂Ù ̨ õ!Ó˚!ã˛ï˛– ≤Ãò_ §Ü˛° Ùyl!ã˛ Ï̂e ~ê˛y ̂ òáy ÎyÎ˚–

§yôyÓ̊îï˛  ~ê˛y !Ùê˛y Ï̂Ó̊ ≤ÃÜ˛y!¢ï˛ •Î̊–  ~Ü˛fiÌyl ̂ Ì Ï̂Ü˛ x˛õÓ̊ fiÌy Ï̂lÓ̊ ì˛y Ï̂°Ó̊ ≤ÃÜ,̨ !ï˛Ó̊ G˛õÓ̊ § Ï̂Ùyß̈!ï˛ Ï̂Ó̊áyÓ̊

xl%Ë)̨ !ÙÜ˛ ò)Ó˚c !lË≈̨ Ó˚ Ü˛ Ï̂Ó˚ x˛õÓ˚!ò Ï̂Ü˛ ̨õÓ˚ ̨õÓ˚ ò%̂ Ïê˛y § Ï̂Ùyß¨!ï˛ Ï̂Ó˚áyÓ˚ í z̨°¡∫ ÓƒÓôyl x˛õ!Ó˚Ó!ï≈̨ ï˛ Ìy Ï̂Ü˛–

xl%Ë)̨ !ÙÜ˛ ò)Ó˚c Ï̂Ü˛ xl%Ë)!ÙÜ˛ §Ùï˛y åHorizontal equivalentä Óy H E G Ó°y •Î˚ñ ì˛y° Îï˛ Ù,ò%

• Ï̂Ó ~•z §Ùï˛y ï˛ï˛ ˆÓ¢# •Î˚ ~ÓÇ l!ï˛ì˛y Ï̂°Ó˚ Ó,!ÂôÓ˚ § Ï̂Aà § Ï̂Aà ~•z §Ùï˛y Ü˛Ù Ï̂ï˛ Ìy Ï̂Ü˛–

§ Ï̂Ùyß¨!ï˛ Ï̂Ó˚áyÓ˚ ̂ ÙÔ!°Ü˛ ̃ Ó!¢T˛ƒ§Ù)• ı
° §Ù í z̨Fã˛ï˛y!Ó!¢T˛ fiÌyl Ï̂Ü˛ ≤Ãò¢≈l Ü˛Ó˚y Ï̂lyÓ˚ çlƒ § Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy xÇÜ˛l Ü˛Ó˚y •Î˚–

° § Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy G ï˛y Ï̂òÓ˚ xyÜ,̨ !ï˛ myÓ˚y Ë)̨ !ÙÓ˚ í z̨Fã˛ï˛yñ ì˛y° G ≤Ã§Ó˚ ̂ òáy Ï̂ly •Î˚–

° âlË˛y Ï̂Ó §!ß¨!ÓT˛ § Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy myÓ˚y áyí ¸̨y ì˛y° ~ÓÇ ≤Ã¢hflÏ § Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy myÓ˚y Ù,ò% ì˛y° ˆòáy Ï̂ly

•Î˚–

° Îál ò%•z Óy ï˛ Ï̂ï˛y!ôÜ˛ § Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy ~ Ï̂Ü˛ x˛õ Ï̂Ó˚Ó˚ §y Ï̂Ì Î%=˛ •Î˚ ï˛ál í z̨°¡∫ ì˛y Ï̂°Ó˚ ˜Ó!¢T˛ƒ˛õ)î≈

Ë)̨ !ÙÓ)̨̊ õñ ˆÎÙl Ë,̨ à% Óy ç°≤Ã˛õyï˛ §,!T˛ •Î˚–

° !Ë˛ß¨ í z̨Fã˛ï˛yÓ˚ § Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy §yôyÓ˚lï˛ó ~ Ï̂Ü˛ x˛õÓ˚̂ ÏÜ˛ x!ï˛Ü ̨ Ù Ü˛ Ï̂Ó˚ ly–

§ Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy xAÜ˛l G ï˛y Ï̂òÓ˚ ≤ÃfiÌ Ï̂FSÈò ı

xyÙÓ˚y çy!l ̂ Îñ §Ü˛° Ë)̨ ÈüÈ˜Ó!ã˛eƒ§)ã˛Ü˛ Ë)̨ !ÙÓ)̊̂ Į̈ õÓ˚ ì˛y° !Ë˛ß¨ !Ë˛ß¨ •Î˚– í z̨òy•Ó˚îfl∫Ó)̨̊ õñ Ù,ò%ì˛y°Î%=˛

xM˛ Ï̂° §Ùï˛°Ë)̨ !Ù ~ÓÇ áyí ¸̨y ì˛y°Î%=˛ xM˛ Ï̂° Ë,̨ à% G !à!Ó˚áyï˛ §,!T˛ •Î˚– xl%Ó)̨̊ õË˛y Ï̂Ó ì˛y Ï̂°Ó˚ ÙyeyÓ˚

åáyí ¸̨y ̂ Ì Ï̂Ü˛ Ù,ò%ä í z̨̨ õÓ˚ !lË ≈̨Ó˚ Ü˛ Ï̂Ó˚ í z̨̨ õï˛ƒÜ˛y G ̨õÓ≈ï˛ Ï̂◊!î í z̨Fã˛ï˛yG !Ë˛ß¨ !Ë˛ß¨ •Î˚– ~Ü˛yÓ˚̂ Ïî•z

§ Ï̂Ùyß¨!ï˛ ̂ Ó˚áyÓ˚ Ù Ï̂ôƒÜ˛yÓ˚ ò)Ó˚c á%Ó•z ï˛yÍ˛õÎ≈̨ õ)î≈ ̂ Î Ï̂•ï%̨  ~!ê˛ ì˛y° Ï̂Ü˛ ̂ òáyÎ˚–
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Ù,ò% ì˛y° áyí ¸̨y ì˛y°

ì˛y Ï̂°Ó˚ ≤ÃÜ˛yÓ˚̂ ÏË˛ò ı
Ë)̨ !ÙÓ˚ ì˛y° Ù)°ï˛ Ù,ò%ñ áyí ¸̨yñ xÓï˛°ñ í z̨_° ~ÓÇ x!lÎ˚!Ùï˛ Óy ï˛Ó˚Aày!Î˚ï˛ • Ï̂ï˛ ˛õy Ï̂Ó˚– !Ó!Ë˛ß¨ ôÓ˚̂ ÏlÓ˚

ì˛y°Î%=˛ § Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy ~Ü˛ !Ó!¢T˛ ÓƒÓôy Ï̂lÓ˚ ̨õÂô!ï˛ ≤Ãò¢≈l Ü˛ Ï̂Ó˚–

Ù,ò%ì˛y° (Gentle  Slope)

Îál ̂ Ü˛y Ï̂ly Ë)̨ !Ùì˛y Ï̂°Ó˚ l!ï˛ Óy ̂ Ü˛yîñ á%Ó
Ü˛Ù •Î̊ñ ï˛ál ̂ §•z ì˛y° Ù,ò% • Ï̂Ó– §yôyÓ̊îï˛ó
x!ôÜ˛ ò)Ó̊ Ï̂cÓ̊ § Ï̂Ùyß̈!ï˛̂ ÏÓ̊áyÎ%=˛ fiÌy Ï̂l ~Ó̊)̨õ
ì˛y° ̂ òáy ÎyÎ˚–

áyí˛¸y ì˛y° (Steep  Slope)

Îál ̂ Ü˛y Ï̂ly Ë)̨ !Ùì˛y Ï̂°Ó̊ l!ï˛ Óy ̂ Ü˛yîñ x!ôÜ˛
•Î˚ ~ÓÇ § Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy§Ù)• âl §!ß¨!ÓT˛
Ìy Ï̂Ü˛ ï˛ál áyí ¸̨y ì˛y Ï̂°Ó˚ §,!T˛ •Î˚–



55

Ë)˛üÈ˜Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛e

xÓï˛° ì˛y° (Concave Slope)

Ë)̨ !ÙÓ̊)̂ Į̈ õÓ̊ l# Ï̂ã˛Ó̊ xÇ Ï̂¢ Ù,ò% ì˛y° ~ÓÇ G˛õ Ï̂Ó̊Ó̊

xÇ Ï̂¢ áyí ¸̨y ì˛y° ̂ òáy ̂ à Ï̂° ï˛y Ï̂Ü˛ xÓï˛°

ì˛y° ÓˆÏ°– ~•z çyï˛#Î˚ ì˛yˆÏ°Ó˚ ˆ«˛ˆÏe

§yôyÓ̊îï˛ l# Ï̂ã˛Ó̊ xÇ Ï̂¢ñ § Ï̂Ùyß̈!ï˛ Ï̂Ó̊áy à%̂ Ï°y

ò)ˆÏÓ˚ !ÓlƒhflÏ ÌyˆÏÜ˛ ~ÓÇ G˛õˆÏÓ˚Ó˚ xÇˆÏ¢

âlË˛y Ï̂Ó §!ß¨!ÓT˛ Ìy Ï̂Ü˛–

í˛z_° ì˛y° (Convex Slope)

xÓï˛° ì˛y Ï̂°Ó˚ !Ó˛õÓ˚#ï˛ xÌy≈Íñ í z̨_° ì˛y Ï̂°

Ë)̨ !ÙÓ)̊̂ Į̈ õÓ˚ l# Ï̂ã˛Ó˚ xÇ¢ áyí ¸̨y ì˛y°Î%=˛ ~ÓÇ

G˛õˆÏÓ˚Ó˚ xÇ¢ Ù,ò% ì˛y°Î%=˛ •Î˚– Ê˛°fl∫Ó˚)˛õñ

G˛õ Ï̂Ó̊Ó̊ xÇ Ï̂¢ § Ï̂Ùyß̈!ï˛ ̂ Ó̊áy§Ù)• ò)̂ ÏÓ̊ !ÓlƒhflÏ

Ìy Ï̂Ü˛ ~ÓÇ l# Ï̂ã˛Ó˚ xÇ Ï̂¢ âl §!ß¨!ÓT˛ Ìy Ï̂Ü˛–

xÓï˛° ì˛y° í z̨_° ì˛y°
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Ë)̨ !ÙÓ)̊̂ Į̈ õÓ˚ ≤ÃÜ˛yÓ˚̂ ÏË˛ò (Types of Landform)

¢AÜ%˛ xyÜ,˛!ï˛Ó˚ ˛õy•yí˛¸ (Conical Hill)ı

˛õyŸª≈Óï≈̨ # Ë)̨ !ÙË˛yà ̂ Ì Ï̂Ü˛ ≤ÃyÎ̊ x!Ó!FSÈß̈Ë˛y Ï̂Ó

!ÓlƒhflÏ Ìy Ï̂Ü˛– ~Ü˛!ê˛ ¢AÜ%̨  xyÜ,̨ !ï˛Ó˚ ̨õy•yí ¸̨

x!Ó!FSÈß¨ ì˛y° G §ÇÜ˛#î≈ ¢#£Ï≈!Ó!¢T˛ ≤ÃyÎ˚

Ó,_yÜ˛yÓ̊ § Ï̂Ùyß̈!ï˛ ̂ Ó̊áy G !lÎ̊!Ùï˛ § Ï̂Ùyß̈!ï˛

ÓƒÓôyl Î%=˛ í z̨Fã˛Ë)̨ !Ù–

Ùy°Ë)˛!Ù (Plateau) :

§Ù%o˛õ,¤˛ Óy §Ç°@¿ §Ùï˛°Ë)̨ !Ù ˆÌ Ï̂Ü˛ !Ü˛S%Èê˛y í z̨ã%Ñ̨

§Ùï˛°˛õ,¤˛!Ó!¢T˛ G áyí ¸̨y ì˛y°Î%=˛ ã˛ƒy≤Wzy !ÓhflÏ#l≈

í˛zFã˛Ë˛)!Ù Ùy°Ë)˛!Ù lyˆÏÙ ˛õ!Ó˚!ã˛ï˛– §yôyÓ˚îï˛ı

≤Ãyhs˝Ë˛y Ï̂à § Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy§Ù)• âl §!ß¨!ÓT˛ Ìy Ï̂Ü˛

~ÓÇ ò%Û˛õy Ï̂¢Ó̊ ̂ Ó̊áy§Ù)̂ Ï•Ó̊ ÙôƒÓï˛#≈ ÓƒÓôyl ̂ Ó!¢–

¢AÜ%̨  xyÜ,̨ !ï˛Ó˚ ̨õy•yí ¸̨ Ùy°Ë)̨ !Ù
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í z̨̨ õï˛ƒÜ˛y (VALLEY)

˛õy¢y˛õy!¢ xÓ!fiÌï˛ ò%!ê˛ í z̨Fã˛Ë)̨ !Ù Óy ̃ ¢°!¢Ó˚yÓ˚ ÙôƒÓï˛#≈ !l¡¨ Ë)̨ ÈüÈ≤ÃyÜ,̨ !ï˛Ü˛ ̃ Ó!¢T˛ƒ˛õ)î≈ Ë)̨ !ÙË˛yà Îy lò# Óy
!•ÙÓy• myÓ˚y ̨õyŸª≈«˛ Ï̂Î˚Ó˚ ̨Ê˛ Ï̂° §,!T˛ •Î˚ ï˛y Ï̂Ü˛ í z̨̨ õï˛ƒÜ˛y Ó Ï̂°–

‘V’-xyÜ,˛!ï˛Ó˚ í˛z˛õï˛ƒÜ˛y (‘V’-shaped Valley)

ˆòáˆÏï˛ xˆÏlÜ˛ê˛y •zÇˆÏÓ˚!ç ÚVÛ x«˛ˆÏÓ˚Ó˚ Ùï˛–

˛õyÓ≈ï˛ƒyM˛ Ï̂° ÚVÛ xyÜ,̨ !ï˛Ó̊ í z̨̨ õï˛ƒÜ˛y ̂ òáy ÎyÎ̊– ÚVÛ

xyÜ,̨ !ï˛Ó̊ í z̨̨ õï˛ƒÜ˛yÓ̊ xË˛ƒhs˝̂ ÏÓ̊ § Ï̂Ùyß̈!ï˛ Ï̂Ó̊áy§Ù)̂ Ï•Ó̊

ò%Û˛õyˆÏ¢Ó˚ ÓƒÓôyl Ü˛Ù ÌyˆÏÜ˛ ~ÓÇ ˆÓ˚áyÓ˚ ÙylG

§Ó≈!l¡¨ ÌyˆÏÜ˛– Óy•zˆÏÓ˚Ó˚ !òˆÏÜ˛ §ÙÓƒÓôyˆÏl

§ Ï̂Ùyß¨!ï˛ Ï̂Ó˚áyÓ˚ Ùyl Ü ̨ Ù¢ Óyí ¸̨̂ Ïï˛ Ìy Ï̂Ü˛–

ÚUÛ xyÜ,̨ !ï˛Ó˚ í z̨̨ õï˛ƒÜ˛y (‘U’ – shaped Valley)

x!ôÜ˛ í z̨Fã˛ï˛yÎ̊ !•ÙÓy• myÓ̊y Óƒy˛õÜ˛ ̨õyŸª≈«˛ Ï̂Î̊Ó̊ Ê˛ Ï̂°

ÚUÛ xyÜ,̨ !ï˛Ó˚ í z̨̨ õï˛ƒÜ˛y §,!T˛ •Î˚– !Óhfl,Ïï˛ §Ùï˛°

!l¡¨Ë˛yà G áyí ¸̨y ì˛y°Î%=˛ Ë)̨ !ÙË˛yà ÚUÛ x«˛ Ï̂Ó˚Ó˚

xl%Ó˚)˛õ– ÚUÛ xyÜ,˛!ï˛Ó˚ í˛z˛õï˛ƒÜ˛yÓ˚ !l¡¨Ë˛yˆÏà

§ Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy§Ù)̂ Ï•Ó˚ ò%̨ õy Ï̂¢Ó˚ ÓƒÓôyl ̂ Ó!¢ Ìy Ï̂Ü˛–

Óy•ẑ ÏÓ̊Ó̊ !ò Ï̂Ü˛ §ÙÓƒÓôy Ï̂l § Ï̂Ùyß̈!ï˛ ̂ Ó̊áy§Ù)̂ Ï•Ó̊  Ùyl

Ü ̨ Ù¢ Óyí ¸̨̂ Ïï˛ Ìy Ï̂Ü˛–

ÚVÛ xyÜ,̨ !ï˛Ó˚ í z̨̨ õï˛ƒÜ˛y ÚUÛ xyÜ,̨ !ï˛Ó˚ í z̨̨ õï˛ƒÜ˛y
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!à!Ó˚áyï˛ (Gorge)

í z̨Fã˛Ë)̨ !Ù Ï̂ï˛ Îál lò#Ó˚ ̨õyŸª≈«˛Î˚ x Į̈̂ õ«˛y í z̨Õ‘¡∫ «˛Î˚

xÌÓy lò#Ó˚ ï˛° Ï̂ò Ï̂¢ «˛Î˚ x!ôÜ˛ •Î˚ ï˛ál ̂ §áy Ï̂l

!à!Ó̊áyï˛ §,!T˛ •Î̊ñ !à!Ó̊áyï˛ §yôyÓ̊îï˛ áyí˛̧y ì˛y°Î%=˛

àË˛#Ó˚ G §ÇÜ˛#î≈ lò# í z̨̨ õï˛ƒÜ˛y– Ùyl!ã˛ Ï̂e ≤Ãò!¢≈ï˛

!à!Ó˚áy Ï̂ï˛Ó˚ xË˛ƒhs˝Ó˚Ë˛y Ï̂à § Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy§Ù)• âl

§!ß¨!ÓT˛ Ìy Ï̂Ü˛ ~ÓÇ ò%Û˛õy Ï̂¢Ó˚ ̂ Ó˚áyÓ˚ Ù Ï̂ôƒ ÓƒÓôyl

Ü˛Ù Ìy Ï̂Ü˛–

flõyÓ˚ Óy x!Ë˛!«˛ÆyÇ¢ (Spur)

˛õÓï≈̨  Óy í z̨Fã˛Ë)̨ !ÙÓ˚ ̂ Î xÇ¢ Ü ̨ Ù¢ ì˛y°% • Ï̂Î˚ !l¡¨Ë)̨ !Ù
Óy í˛z˛õï˛ƒÜ˛yˆÏï˛ ˆlˆÏÙ xyˆÏ§ñ ï˛yˆÏÜ˛ flõyÓ˚ Óy
x!Ë˛!«˛ÆyÇ¢ Ó Ï̂°– § Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy§Ù)• !Ó˛õÓ)̊ï˛ ÚVÛ
xyÜ,˛!ï˛ˆÏï˛ ˆòáyÎ˚– !Ó˛õÓ˚#ï˛ ÚVÛ ~Ó˚ ¢#£Ï≈!Ó®%ˆÏï˛
§ Ï̂Ùyß̈!ï˛ Ï̂Ó̊áyÓ̊ Ùyl ̂ Ó!¢ Ìy Ï̂Ü˛ ~ÓÇ !l¡̈Ë)̨ !ÙÓ̊ !ò Ï̂Ü˛
Ü ̨ Ù¢ı Ü˛Ù Ï̂ï˛ Ìy Ï̂Ü˛–

!à!Ó̊áyï˛ flõyÓ̊
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Ë,˛à% (CLIFF)

~!ê˛ á%Ó áyí ¸̨y ì˛y°!Ó!¢T˛ Óy ≤ÃyÎ˚ í z̨°¡∫ ì˛y°Î%=˛
Ë)˛!ÙÓ˚)˛õ– Ùyl!ã˛ˆÏe ≤Ãò!¢≈ï˛ §ˆÏÙyß¨!ï˛ˆÏÓ˚áy§Ù)•
~ÙlË˛y Ï̂Ó ~Ü˛!ê˛ x˛õÓ˚!ê˛Ó˚ G˛õÓ˚ âl §!ß¨!ÓT˛Ë˛y Ï̂Ó
!ÓlƒhflÏ •Î˚ Îy Ï̂ï˛ xÓ Ï̂¢ Ï̂£Ï ~Ü˛!ê˛Ó˚ §y Ï̂Ì xy Ï̂Ó˚Ü˛!ê˛
Î%=˛ • Ï̂Î˚ ÎyÎ˚–

ç°≤Ã˛õyï˛ G Ó˚ƒy!˛õí˛§ Óy lò#≤Ã˛õyï˛ (Waterfall

and Rapids)

lò#Ó˚ à!ï˛˛õ Ï̂Ì •ë˛yÍ Ü˛Ù Ï̂Ó!¢ áyí ¸̨y G í z̨°¡∫ ì˛y°Î%=˛
Ë)̨ !ÙÓ˚ G˛õÓ˚ ̂ Ì Ï̂Ü˛ lò# ≤ÃÓ° Ï̂Ì Ï̂Ü˛ l# Ï̂ã˛˛õ!ï˛ï˛ • Ï̂Î˚
ˆÎ Ë)̨ !ÙÓ̊)̨ õ àë˛l Ü˛ Ï̂Ó̊ ï˛y Ï̂Ü˛ ç°≤Ã˛õyï˛ Ó Ï̂°– Ü˛á Ï̂ly
Ü˛áˆÏly ç°≤Ã˛õyï˛ Ü˛y§ˆÏÜ˛í˛ Óy áÓ˚ˆÏflÀyï˛y Ó˚)ˆÏ˛õ
≤ÃÓy!•ï˛ •Î˚– ã˛°yÓ˚ ̨ õ Ï̂Ì ç°≤Ã˛õyï˛ ï˛yÓ˚ x@˝ÃË˛y Ï̂à
Óy ˛õŸã˛yòË˛y Ï̂à Ó˚ƒy!˛õí˛ àë˛l Ü˛ Ï̂Ó˚– § Ï̂Ùyß¨!ï˛ Ï̂Ó˚áy
§Ù)• ï˛ál•z ç°≤Ą̃õyï˛̂ ÏÜ˛ ≤Ãò¢≈l Ü˛̂ ÏÓ̊ Îál § Ï̂Ùyß̈!ï˛
ˆÓ˚áy ˆÜ˛yl lò#Ó˚ à!ï˛ ˛õÌˆÏÜ˛ ˆSÈò Ü˛ˆÏÓ˚ ~ÓÇ
xyˆÏ˛õ!«˛Ü˛Ë˛yˆÏÓ Ùyl!ã˛ˆÏe §ˆÏÙyß¨!ï˛ ˆÓ˚áy§Ù)•
§%flõT˛Ó)̊̂ Į̈ õ Ó˚ƒy!˛õí˛ Ï̂Ü˛ ≤Ãò¢l≈ Ü˛ Ï̂Ó˚–

Ë,̨à% ç°≤Ã˛õyï˛
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≤ÃfiÌ Ï̂FSÈò xÇÜ˛ Ï̂lÓ˚ ˛õÎy≈Î˚à%̂ Ï°y
§ Ï̂Ùyß¨!ï˛ ̂ Ó˚áy ̂ Ì Ï̂Ü˛ !Ó!Ë˛Èß¨ Ë)̨ !ÙÓ)̊̂ Į̈ õÓ˚ §ly=˛Ü˛Ó˚̂ ÏîÓ˚ çlƒ ≤ÃfiÌ Ï̂FSÈò xÇÜ˛ Ï̂lÓ˚ !l¡¨!°!áï˛ ̨ õÎy≈Î˚à%!°
xl%§Ó˚î Ü˛Ó˚y •Î˚ ı

1) Ùyl!ã˛e Ùôƒ!fiÌï˛ § Ï̂Ùyß¨!ï˛ ̂ Ó˚áy ÓÓ˚yÓÓ˚ ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy åABä xÇÜ˛l Ü˛Ó˚–
2) ~Ü˛Ê˛y!° §yòy Ü˛yàç xÌÓy @˝ÃyÊ˛ ̂ ˛õ˛õyÓ˚ lyG ~ÓÇ AB ̂ Ó˚áy ÓÓ˚yÓÓ˚ ~!ê˛ Ó˚y Ï̂áy–
3) AB ÈüÈˆÓ˚áy Ï̂Ü˛ ˆÎ § Ï̂Ùyß¨!ï˛ ˆÓ˚áyà%̂ Ï°y flõ¢≈ Ü˛Ó˚̂ ÏSÈñ ï˛y Ï̂òÓ˚ ≤Ã Ï̂ï˛ƒÜ˛!ê˛Ó˚ xÓfiÌyl ~ÓÇ Ùyl

!ã˛!•´ï˛ Ü˛ Ï̂Ó˚y–
4) ~Ü˛!ê˛ í z̨̨ õÎ%=˛ í z̨Õ‘¡∫ ̂ flÒ° ̂ Ó Ï̂SÈ lyG ̂ ÎÙl ½ ̂ §!Ù =100 !Ùê˛yÓ˚ñ ~•z ̂ flÒ Ï̂°Ó˚ §y•y Ï̂Îƒ AB

ˆÓ̊áyÓ̊ §Ùyl ̃ Ïòâ≈ƒ !Ó!¢T˛ ̨õÓ̊‹õÓ̊ §Ùyhs˝Ó̊y° Ü˛ï˛à%̂ Ï°y ̂ Ó̊áy xÇÜ˛l Ü˛Ó̊ñ ~•z ôÓ̊ Ï̂lÓ̊ ̂ Ó̊áyà%̂ Ï°yÓ̊
§Çáƒy § Ï̂Ùyß¨!ï˛ ̂ Ó˚áyà%̂ Ï°yÓ˚ §Ùyl §ÇáƒÜ˛ Óy ï˛y Ï̂òÓ˚ ̂ Ùyê˛ §Ù!T˛Ó˚ ̂ Ì Ï̂Ü˛ ̂ Ó¢# §ÇáƒÜ˛ •GÎ˚y
í z̨!ã˛ï˛–

5) ≤ÃfiÌ Ï̂FSÈ Ï̂òÓ˚ í z̨°¡∫ ÓÓ˚yÓÓ˚ § Ï̂Ùyß¨!ï˛ ̂ Ó˚áyà%̂ Ï°yÓ˚ Ùy Ï̂lÓ˚ § Ï̂Aà §Aà!ï˛ ̂ Ó˚̂ Ïá §Çáƒy Ó§yG– ~•z
§Çáƒy Ó§y Ï̂ly ¢%Ó̊% •Î̊ ê˛ Į̈̂ õyÙyl!ã˛ Ï̂eÓ̊ §Ó≈!l¡̈ ÙylÎ%=˛ § Ï̂Ùyß̈!ï˛ ̂ Ó̊áyÓ̊ Ùyl ̂ ÏÌ Ï̂Ü˛ § Ï̂ÓÁy≈Fã˛ Ùyl
˛õÎ≈hs˝–

6) ~ál !ã˛!•´ï˛ Ü˛yà Ï̂çÓ˚ Ê˛y!°Ó˚ ≤Ãyhs˝!ê˛ xl%Ë)̨ !ÙÜ˛ Ï̂Ó˚áy ÓÓ˚yÓÓ˚ ï˛Ìy ≤ÃfiÌ Ï̂FSÈò åxl%Ë)!ÙÜ˛
ˆÓ˚áyà%̂ Ï°yÓ˚ §Ó Ï̂ã˛ Ï̂Î˚ l# Ï̂ã˛Ó˚ ̂ Ó˚áy!ê˛ñ ABä ÓÓ˚yÓÓ˚ ~ÙlË˛y Ï̂Ó Ó§yG ̂ Îñ áyï˛y Ùôƒ!fiÌï˛ AB

ˆÓ˚áyÓ˚ §y Ï̂Ì ê˛ Į̈̂ õyÙyl!ã˛ Ï̂eÓ˚ AB ̂ Ó˚áyÓ˚ Îy Ï̂ï˛ §Çà!ï˛ Ìy Ï̂Ü˛ ~ÓÇ § Ï̂Ùyß¨!ï˛ ̂ Ó˚áyÓ˚ Ùylà%̂ Ï°y
≤Ã!ï˛!ê˛ !ã˛!•´ï˛ !Ó®% ÓÓ˚yÓÓ˚ Ó§y Ï̂ï˛ • Ï̂Ó–

7ä ≤ÃfiÌ Ï̂FSÈò ̂ Ó̊áy Ï̂Ü˛ !Ë˛!_ Ü˛ Ï̂Ó̊ ï˛Ìy AB ̂ Ó̊áy ̂ Ì Ï̂Ü˛ § Ï̂Ùyß̈!ï˛ ̂ Ó̊áyà%̂ Ï°y Ï̂Ü˛ ̂ SÈò Ü˛ Ï̂Ó̊ §Ù Ï̂Ü˛y Ï̂l
Óy °¡∫Ë˛y Ï̂Ó § Ï̂Ùyß¨!ï˛ ̂ Ó˚áyÓ˚ Ùyl xl%§y Ï̂Ó˚ !Ó®% !ã˛!•´ï˛ Ü˛Ó˚̂ Ïï˛ • Ï̂Ó–

8) ≤ÃfiÌ Ï̂FSÈò Ï̂Ü˛ !Ë˛!_ Ü˛ Ï̂Ó˚ Gë˛y !Ó!Ë˛ß¨ ̂ Ó˚áy ÓÓ˚yÓÓ˚ !ã˛!•´ï˛ !Ó®%à%̂ Ï°y Ï̂Ü˛ Ù§,îË˛y Ï̂Ó Î%=˛ Ü˛Ó˚–

Ë)̨ ÈüÈ§ÇfiÌy!lÜ˛ Ùyl!ã˛e ̂ Ì Ï̂Ü˛ §yÇfl,Ò!ï˛Ü˛ ̃ Ó!¢ Ï̂T˛ƒÓ̊ §ly=˛Ü˛Ó̊î (IDENTIFICATION

OF CULTURAL FEATURES FROM TOPOGRAPHICAL SHEETS)

Ë)̨ ÈüÈ§ÇfiÌy!lÜ˛ Ùyl!ã˛ Ï̂e Ó§!ï˛ ÈüÈ òy°ylñ Ó˚yhflÏy ̂ Ó˚°˛õÌ ~Ó˚ Ùï˛ à%Ó%̊c˛õ)î≈ §yÇfl,Ò!ï˛Ü˛ ̃ ÏÓ!¢T˛ƒ§Ù)• ≤Ãã˛!°ï˛
≤Ãï˛#Ü˛ñ !ã˛•´ §Ç Ï̂Ü˛ï˛ ~ÓÇ Ó Ï̂î≈Ó˚ §y•y Ï̂Îƒ ˆòáy Ï̂ly •Î˚– !Ó!Ë˛ß¨ ˜Ó!¢ Ï̂T˛ƒÓ˚ xÓfiÌyl ~ÓÇ Ó^˝ê˛ Ï̂lÓ˚ ôÓ˚î
Ùyl!ã˛ Ï̂e ≤Ãò!¢≈ï˛ xM˛° Ï̂Ü˛ Ó%V˛ Ï̂ï˛ §y•yÎƒ Ü˛ Ï̂Ó˚–

çlÓ§!ï˛Ó˚ Ó^˝ê˛l (Distribution Of Settlements)

fiÌylñ xÓfiÌylàï˛ ôÓ˚îñ ̂ ◊î#!Ólƒy§ ~ÓÇ âl Ï̂cÓ˚ Ùyôƒ Ï̂Ù çlÓ§!ï˛Ó˚ Ó ˝̂ê˛l ê˛ Į̈̂ õyÙyl!ã˛ Ï̂e ̨õ!Ó˚°!«˛ï˛
•Î̊– çlÓ§!ï˛Ó̊ Ùyl!ã˛ Ï̂eÓ̊ § Ï̂Aà § Ï̂Ùyß̈!ï˛ ̂ Ó̊áyÓ̊ Ùyl!ã˛ Ï̂eÓ̊ ï%̨ °ly Ü˛Ó̊ Ï̂° !Ó!Ë˛ß̈ ôÓ̊ Ï̂lÓ̊ Ó§!ï˛Ó̊ ≤ÃÜ,̨ !ï˛
G àë˛ Ï̂lÓ˚ Ü˛yÓ˚í ¸̨ §%flõT˛Ë˛y Ï̂Ó ̂ ÓyV˛y ÎyÎ˚–
ê˛ˆĮ̈ õy Ùyl!ã˛ Ï̂e ã˛yÓ˚ ôÓ˚̂ ÏlÓ˚ @˝ÃyÙ#î Ó§!ï˛ §ly=˛Ü,̨ ï˛ •Î˚ ÈüÈ

Ü˛ä ˆàyT˛#ÓÂô Óy !˛õu˛yÜ,̨ !ï˛ Ó§!ï˛ åCompact or nucleated sett lementä

áä !Ó!FSÈß¨ ~ÓÇ !Ó!«˛Æ Ó§!ï˛ åScattered dettlementä

àä ˜Ó˚!áÜ˛ Ó§!ï˛ åLinear satt lementä
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Ë)˛üÈ˜Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛e

âä Ó,_yÜ˛yÓ˚ Ó§!ï˛ åCircular seltlementä

~Ü˛•zË˛y Ï̂Ó  ̂ ˛õÔÓ˚Ó§!ï˛à%̂ Ï°y Ï̂Ü˛ fl∫ÈüÈfl∫ ̃ Ó!¢T˛ƒ xl%§y Ï̂Ó˚ !ÓË˛=˛ Ü˛Ó˚y •Î˚ ÈüÈ

Ü˛ä ˛õ Ï̂ÌÓ˚ §!rô«˛ Ï̂î §,T˛ ¢•Ó˚ åCross-road townä

áä ˆÙÔ!°Ü˛ fiÌyl åNodal pointä

àä ÓyçyÓ˚ ˆÜ˛!wÜ˛ åMarket Centreä

âä ˜¢° ¢•Ó˚ åHill stationä

.ä í z̨̨ õÜ)̨ °#Î˚ xÓ§Ó˚Ü˛y°#l ˆÜ˛w åCoastal resorat centreä

ã˛ä Ó®Ó̊

SÈä ¢• Ï̂Ó˚Ó˚ í z̨̨ õÜ˛ Ï̂t˛ xÓ!fiÌï˛ @˝ÃyÙà%̂ Ï°y Ï̂ï˛ ~ÓÇ §ƒy Ï̂ê˛°y•zê˛ ¢• Ï̂Ó˚ xÓ!fiÌï˛ í z̨Í˛õyòl ̂ Ü˛w

åManufacturing centre with suburban village or setelite townsä

çä Ó˚yçôyl# ¢•Ó˚ åCapital townä

V˛ä ôÙ#≈Î˚ ̂ Ü˛w‡¢•Ó˚ åreligious centreä

!Ó!Ë˛ß¨ fiÌy Ï̂l Ó§!ï˛ à Ï̂í ¸̨ í z̨ë˛yÓ˚ !lôy≈Ó˚îÜ˛yÓ˚# Ü˛yÓ˚îà%̂ Ï°y • Ï̂°y ı

Ü˛ä ç Ï̂°Ó˚ í z̨Í§ åSource  of Waterä

áä áy Ï̂òƒÓ˚ §•ç°Ë˛ƒï˛y åProvision of foodä

àä Ë)̨ !ÙÓ˚ ≤ÃÜ ,̨!ï˛ åNature of reliefä

âä ç#!ÓÜ˛yÓ˚ ≤ÃÜ,̨ !ï˛ G ˜Ó!¢T˛ƒ åNature and character of occuptionä

.ä ≤Ã!ï˛Ó˚«˛y ådefenceä

~ê˛y ̨õÓ˚#!«˛ï˛ ̂ Îñ § Ï̂Ùyß¨!ï˛ ̂ Ó˚áy G ç°!là≈̂ ÏÙÓ˚ Ùyl!ã˛ Ï̂eÓ˚ § Ï̂Aà Ó§!ï˛ à Ï̂í ¸̨ Gë˛yÓ˚ fiÌy Ï̂lÓ˚ â!l¤˛
§¡õÜ≈̨  Ó˚̂ ÏÎ˚̂ ÏSÈ– çlÓ§!ï˛Ó˚ âlc G áyòƒ §Ó˚ÓÓ˚y• ~ Ï̂Ü˛ x˛õ Ï̂Ó˚Ó˚ § Ï̂Aà §Ó˚y§!Ó˚ §¡õ!Ü≈̨ ï˛– Ùy Ï̂V˛ Ùy Ï̂V˛
@˝ÃyÙ#l Ó§!ï˛ §y!Ó˚ÓÂôË˛y Ï̂Ó à!ë˛ï˛ •Î˚– ~à%̂ Ï°y lò# í z̨̨ õï˛ƒÜ˛yñ Ó˚yhflÏyñ ÓyÑôñ í z̨̨ õÜ)̨ ° Ï̂Ó˚áy ÓÓ˚yÓÓ˚ !Óhfl,Ïï˛
•Î˚ñ ~à%̂ Ï°y Ï̂Ü˛ Ó°y •Î˚ ̃ Ó˚!áÜ˛Ó§!ï˛–

ˆ˛õÔÓ˚Ó§!ï˛ ˆ«˛ Ï̂e ˛õ Ï̂ÌÓ˚ §!rô«˛ Ï̂l §,T˛ ¢•Ó˚ åcrossroad townä ~Ó˚ ôÓ˚î ˛õyáy xyÜ,̨ !ï˛Ó˚ •Î˚–
~ôÓ˚̂ ÏîÓ˚ çlÓ§!ï˛ Ï̂ï˛ Óyí ¸̨#à%̂ Ï°y Ó˚yhflÏyÓ˚ ̨õy Ï̂¢ !ÓlƒhflÏ Ìy Ï̂Ü˛ ~ÓÇ ¢• Ï̂Ó˚Ó˚ xhs˝ıfiÌ Ï̂° ~ÓÇ ≤Ãôyl ÓyçyÓ˚
ˆÜ˛!wÜ˛ fiÌy Ï̂l ̨õÌ  §!rô«˛l åcrossingä ̂ òáy ÎyÎ̊– ̂ ÙÔ!°Ü˛ fiÌyl åNodal townä ~Ó̊ ̂ «˛ Ï̂e Ó̊yhflÏyà%̂ Ï°y
Ó§!ï˛Ó˚ ã˛yÓ˚!ò Ï̂Ü˛ SÈ!í ¸̨̂ ÏÎ˚ Ìy Ï̂Ü˛–

˛õ!Ó̊Ó•l ~ÓÇ ̂ Îyày Ï̂Îyà ÓƒÓfiÌyÓ̊ ôÓ̊î ıÈ (Transport And Communication Pattern)

ˆÜ˛yl xM˛ Ï̂°Ó̊ Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛ñ çl§Çáƒyñ xyÎ̊ï˛l ~ÓÇ §¡õ Ï̂òÓ̊ !ÓÜ˛y Ï̂¢Ó̊ ôÓ̊î §Ó̊y§!Ó̊ ̨õ!Ó̊Ó•l G ̂ Îyày Ï̂Îyà
ÓƒÓfiÌyÓ˚ í z̨̨ õÓ˚ ≤ÃË˛yÓ !ÓhflÏyÓ˚ Ü˛ Ï̂Ó˚– ~à%̂ Ï°y ≤Ãã˛!°ï˛ ≤Ãï˛#Ü˛ !ã˛•´ G §Ç Ï̂Ü˛ï˛ myÓ˚y Ó!î≈ï˛ •Î˚– ̨õ!Ó˚Ó•l G
ˆÎyày Ï̂Îyà ÓƒÓfiÌyÓ˚ Ùyôƒ Ï̂Ù ê˛ Į̈̂ õyÙyl!ã˛ Ï̂e ≤Ãò!¢≈ï˛ xM˛° §¡∫̂ Ïrô ≤Ã Ï̂Î˚yçl#Î˚ ï˛Ìƒ ≤Ãòyl Ü˛ Ï̂Ó˚–
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Ë)̨ ÈüÈ̃ Ó!ã˛e§)ã˛Ü˛ Ùyl!ã˛ Ï̂eÓ̊ Óƒyáƒy (INTERPRETATION OF TOPOGRAPHICAL

MAPS)

Ùyl!ã˛e §¡∫rô#Î˚  Ë˛y£ÏyK˛yl ~ÓÇ !òÜ‰̨  §¡∫rô#Î˚ K˛yl ê˛ Į̈̂ õy!¢ê˛ ̨õyë˛ Ü˛Ó˚̂ Ïï˛ ~ÓÇ Óƒyáƒy Ü˛Ó˚̂ Ïï˛ ≤Ã Ï̂Î˚yçl#Î˚–

ˆï˛yÙy Ï̂òÓ˚̂ ÏÜ˛ ≤ÃÌ Ï̂Ù•z Ùyl!ã˛ Ï̂eÓ˚ í z̨_Ó˚§#Ùy  åNorthlineä ~ÓÇ ̂ flÒ° Ï̂Ü˛ ̂ òá Ï̂ï˛ • Ï̂Ó ~ÓÇ Ùyl!ã˛e Ï̂Ü˛

!l Ï̂ç !l Ï̂ç ̨õÎ≈̂ ÏÓ«˛l Ü˛Ó˚̂ Ïï˛ • Ï̂Ó– Ùyl!ã˛ Ï̂e ≤Ãò_ ≤Ãï˛#Ü˛ !ã˛•´à%̂ Ï°yñ ̂ Îà%̂ Ï°y !Ó!Ë˛ß¨ ̃ Ó!¢T˛ƒ Óî≈ly Ü˛ Ï̂Ó˚

ˆ§à%̂ Ï°y §¡∫̂ Ïrô ˆï˛yÙyÓ˚ §ÙƒÜ˛ K˛yl ÌyÜ˛ Ï̂ï˛ • Ï̂Ó– §Ó ê˛ Į̈̂ õyÙyl!ã˛ Ï̂e ÓƒÓ•,ï˛ ≤Ãã˛!°ï˛ ≤Ãï˛#Ü˛ !ã˛•´ ~ÓÇ

§ÇˆÏÜ˛ï˛ §Ù)ˆÏ•Ó˚ ~Ü˛!ê˛ §yÓ˚!î å!ã˛e 5.2ä ˆÏòGÎ˚y ÌyˆÏÜ˛– ≤Ãã˛!°ï˛ ≤Ãï˛#Ü˛ !ã˛•´ G §ÇˆÏÜ˛ï˛ §Ù)•

xyhs˝çy!ï≈̨ Ü˛Ë˛y Ï̂Ó fl∫#Ü,̨ ï˛– ï˛y•z ̨õ,!ÌÓ#Ó˚ ̂ Î Ï̂Ü˛yl ̂ ò Ï̂¢Ó˚ ̂ Î ̂ Ü˛yl fiÌy Ï̂lÓ˚ Ë˛y£Ïy çyly SÈyí ¸̨y•z ̂ Î ̂ Ü˛í z̨ ̂ Î

ˆÜ˛yl Ùyl!ã˛e ̨õyë˛ Ü˛Ó˚̂ Ïï˛ ̨ õyÓ˚̂ ÏÓ–

~Ü˛!ê˛ ê˛ Į̈̂ õy!¢ê˛ !l¡¨!°!áï˛ !Ó£ÏÎ˚à%̂ Ï°yÓ˚ í z̨̨ õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚ Óƒáƒy Ü˛Ó˚y •Î˚ ÈüÈ

Ü˛ä ≤Ãyhs˝̂ Ïò¢#Î̊ ï˛Ìƒ‡≤Ãyhs˝̂ Ïò¢#Î̊ §ÇÓyò åMarginal informationä

áä Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛ ~ÓÇ ç°!là≈Ù ÓƒÓfiÌy åRelief and drainageä

àä Ë)̨ !ÙÓ˚ ÓƒÓ•yÓ˚ åLand useä

âä ˛õ!Ó˚Ó•l G ̂ Îyày Ï̂Îyà ÓƒÓfiÌyÓ˚ ÙyôƒÙ åMeann of transport and communicationä

.ä Ùyl%£Ïƒ Ó§!ï˛ åHuman settlementä

≤Ãyhs˝̂ Ïò¢#Î̊ ï˛Ìƒ (Marginal Information): ~Ó̊ Ù Ï̂ôƒ Ó̊ Ï̂Î̊ Ï̂SÈ Ë)̨ ÈüÈ̃ Ó!ã˛e§)ã˛Ü˛ Ùyl!ã˛ Ï̂eÓ̊ !¢ê‰̨ l¡∫Ó̊

~ÓÇ xÓfiÌylñ x«˛ Ï̂Ó˚áy G oy!âÙy Ï̂Ó˚áy ˜ï˛Ó˚# çy!°Ü˛yÓ˚ ågirdä myÓ˚y ˜ï˛Ó˚# xÓfiÌy Ï̂lÓ˚ ˛õ!Ó˚̂ Ï≤Ã!«˛ Ï̂ï˛

ê˛ Į̈̂ õy!¢ Ï̂ê˛Ó˚ !Óhfl,Ï!ï˛ !í˛@˝Ã#ñ !Ù!lê˛ ~ÓÇ ̂ flÒ Ï̂° ̂ ÓyV˛y ÎyÎ˚ ~ÓÇ ̇  !¢ Ï̂ê˛ ̂ Ü˛yl‰ ̂ Ü˛yl‰ ̂ ç°y xhs˝Ë%̨ =≈̨  Ó˚̂ ÏÎ˚̂ ÏSÈñ

ï˛yÓ˚ ôyÓ˚îy ̂ òÎ˚–

xM˛°!ê˛Ó˚ Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛ (Relief of the Area): ˆÜ˛yl xM˛ Ï̂°Ó˚ §yôyÓ˚l Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛ çyl Ï̂ï˛ ˆà Ï̂°

§ÙË)̨ !Ùñ Ùy°Ë)̨ !Ùñ ˛õy•yí ¸̨ñ ˛õÓ≈ï˛ ˛õy¢y˛õy!¢ ¢,Aàñ ˜¢°!¢Ó˚yñ flõyÓ˚ ~ÓÇ ì˛y Ï̂°Ó˚ !òÜ‰̨  §ly=˛ Ü˛Ó˚̂ Ïï˛ •Î˚ñ

~•z Ë)̨ !ÙÓ)̨̊ õà%̂ Ï°y Ó%V˛ Ï̂ï˛ ̂ à Ï̂° !l¡¨!°!áï˛ !Ó£ÏÎ˚à%̂ Ï°y Ó%V˛ Ï̂ï˛ • Ï̂Ó–

² ˛õy•yí ¸̨ åHillä ÈüÈ í z̨_°ñ xÓï˛°ñ áyí ¸̨y xÌÓy Ù,ò% ì˛y° ~ÓÇ xyÜ,̨ !ï˛–

² Ùy°Ë)̨ !Ù åPlateauä ÈüÈ ≤Ã¢hflÏñ §ÇÜ˛#î≈ñ §Ùï˛°ñ ï˛Ó˚Aày!Î˚ï˛ xÌÓy !Ó!FSÈß¨–

² §Ùï˛° åPlainä ÈüÈ ~Ó˚ ≤ÃÜ˛yÓ˚à%̂ Ï°y ˆÎÙl ÈüÈ ˛õ!°à!ë˛ï˛ñ !•ÙÓy!•ï˛ñ ã%̨ ly˛õyÌÓ˚Î%=˛ñ í z̨̨ õÜ)̨ °#Î˚ñ

Ü˛ò≈Ùy=˛ •zï˛ƒy!ò–

² ˛õÓ≈ï˛ åMountainä ÈüÈ §yôyÓ˚î í z̨Fã˛ï˛yñ ¢,Aàñ !à!Ó˚̨ õÌ§Ù)• •zï˛ƒy!ò–

xM˛°!ê˛Ó˚ ç°!là≈Ù ÓƒÓfiÌy (Drainage of the Area): à%Ó˚%c˛õ)î≈ lò#à%ˆÏ°y ~ÓÇ ï˛yˆÏòÓ˚

í z̨̨ õlò#à%̂ Ï°y  ~ÓÇ í z̨̨ õï˛ƒÜ˛yÓ˚ ôÓ˚î ~ÓÇ !ÓhflÏyÓ˚ àë˛l Ü˛ Ï̂Ó˚ lylyôÓ˚̂ ÏlÓ˚ çl!là≈Ù ÓƒÓfiÌy ˆÎÙl ÈüÈ

Ó,«˛Ó)̨̊ õ#ñ ̂ Ü˛wÙ%á#ñ xAà%Ó˚#Î˚ñ çyÊ˛Ó˚#Ó)̨̊ õ#ñ xhs˝ Ï̂ò¢#Î˚ •zï˛ƒy!ò–

Ë)̨ !ÙÓ˚ ÓƒÓ•yÓ˚  (Land Use): Ë)̨ !ÙÓ˚ ÓƒÓ•yÓ˚ lyly ôÓ˚̂ ÏlÓ˚ •Î˚ ̂ ÎÙl ÈüÈ

² fl∫yË˛y!ÓÜ˛ í z̨!qò ~ÓÇ xÓ˚îƒ åˆÜ˛yl xM˛ Ï̂°Ó˚ ̂ Î xÇ¢ xÓ˚îƒyÓ,ï˛ñ ï˛y âl xÓ˚îƒÎ%=˛ Óy •y°Ü˛y
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xÓ˚îƒÎ%=˛ G • Ï̂ï˛ ˛õy Ï̂Ó˚ ~ÓÇ !Ó!Ë˛ß¨ ˆ◊î#Ó˚ xÓ˚îƒ ˆòáy ÎyÎ˚ ˆÎÙl §ÇÓ˚!«˛ï˛ñ §%Ó˚!«˛ï˛ñ

ˆ◊î#ÓÂô‡x Ï̂◊î#ÓÂôä

² Ü,̨ !£Ïç!Ùñ Ê˛°Óyàylñ ̨õ!ï˛ï˛ç!Ùñ !¢“ Ï̂Ü˛w •zï˛yƒ!ò–

² !Ó!Ë˛ß¨ ôÓ˚̂ ÏlÓ˚ §%%!Óôy ~ÓÇ ˛õ!Ó˚̂ Ï£ÏÓy §Ù)• ˆÎÙl ÈüÈ !Óòƒy°Î˚ñ Ü˛ Ï̂°çñ •y§˛õyï˛y°ñ í z̨òƒylñ

!ÓÙyl Ó®Ó˚ñ ̃ Óò%ƒ!ï˛Ü˛ í z̨̨ õ Ï̂Ü˛w§Ù)• •zï˛ƒy!ò–

˛õ!Ó˚Ó•î G ˆÎyày Ï̂Îyà ÓƒÓfiÌy (Transport and Communication) : ˛õ!Ó˚Ó• Ï̂lÓ˚ ÙyôƒÙ

xÌy≈Í çyï˛#Î˚ ~ÓÇ Ó˚y Ï̂çƒÓ˚ Ó˚yç˛õÌ§Ù)•ñ ˆç°yÓ˚yhflÏyñ àÓ%̊Ó˚ àyí ¸̨#Ó˚ Ó˚yhflÏyñ í ẑ̨ Ïê˛Ó˚ myÓ˚y ˛õ!Ó˚Óy!•ï˛ Ó˚yhflÏy

Ê%̨ ê˛˛õyï˛ñ ̂ Ó˚°˛õÌñ ç°˛õÌñ ≤Ãôyl ≤Ãôyl ̂ Îyày Ï̂ÎyàÜ˛yÓ˚# ï˛yÓ˚ ÓƒÓfiÌyñ í˛yÜ˛âÓ˚§Ù)• •zï˛ƒy!ò–

Ó§!ï˛ (Settlement): Ó§!ï˛ Ï̂Ü˛ Ó%V˛ Ï̂ï˛ • Ï̂° !l¡¨!°!áï˛ !Ó£ÏÎ˚à%!° xôƒÎ˚î Ü˛Ó˚̂ Ïï˛ • Ï̂ÓıÈ

² @˝ÃyÙ#l Ó§!ï˛ åRural Settlementä ÈüÈ @˝ÃyÙ#l Ó§!ï˛Ó˚ ≤ÃÜ,̨ !ï˛ G ôÓ˚î ̂ ÎÙlÈüÈˆày¤˛#ÓÂôñ !Ó!«˛Æ

ˆày¤˛#ÓÂôñ !Ó!FSÈß¨ñ ̃ Ó˚!áÜ˛ •zï˛ƒy!ò–

² ˆ˛õÔÓ˚Ó§!ï˛§Ù)• åUrban settlementä ÈüÈ ˆ˛õÔÓ˚Ó§!ï˛Ó˚ ≤ÃÜ,̨ !ï˛ ~ÓÇ ï˛y Ï̂òÓ˚ Ü˛yÎ≈Ó°#§Ù)•

ˆÎÙl Ó˚yçôyl#ñlàÓ˚ñ ≤Ã¢y§!lÜ˛ ¢•Ó˚ñ ôÙ#≈Î˚ ¢•Ó˚ñ Ó®Ó˚ ¢•Ó˚ñ ̃ ¢°¢•Ó˚§Ù)• •zï˛ƒy!ò–

ç#!ÓÜ˛y ‡ ˆ˛õ¢y (Occupation): Ë)̨ !ÙÓ˚ ÓƒÓ•yÓ˚ ~ÓÇ Ó§!ï˛Ó˚ ôÓ˚̂ ÏîÓ˚ §y•y Ï̂Îƒ ˆÜ˛yl xM˛ Ï̂°Ó˚

ˆ°y Ï̂Ü˛ Ï̂òÓ˚ §yôyÓ˚î ç#!ÓÜ˛y §ly=˛ Ü˛Ó˚y ÎyÎ˚– í z̨òy•Ó˚î fl∫Ó)̨̊ õ Ó°y ÎyÎ˚ @˝ÃyÙ#î ~°yÜ˛yÓ˚ x!ôÜ˛yÇ¢ ̂ °y Ï̂Ü˛Ó˚

≤Ãôyl ç#!ÓÜ˛y •° Ü,̨ !£ÏÜ˛yÎ≈ í z̨̨ õçy!ï˛ xô%ƒ!£Ïï˛ xM˛ Ï̂° Ü˛yë˛ ˆã˛Ó˚y•z ~ÓÇ xy!òÙ Ü,̨ !£Ï ÓƒÓfiÌyÓ˚ ≤Ãyôylƒ

˛õ!Ó˚°!«˛ï˛ •Î˚– í z̨̨ õÜ)̨ °#Î˚ xM˛ Ï̂° ÙÍ§ ã˛y Ï̂£ÏÓ˚ ≤Ãã˛°l ̂ òáy ÎyÎ˚– ~Ü˛•zË˛y Ï̂Ó ¢• Ï̂Ó˚ là Ï̂Ó˚ ̂ °y Ï̂Ü˛Ó˚ ≤Ãôyl

ç#!ÓÜ˛y ̨õ!Ó˚̂ Ï£ÏÓy ̂ «˛e ~ÓÇ ÓƒÓ§y!Î˚Ü˛ Ï̂«˛ Ï̂e • Ï̂Î˚ Ìy Ï̂Ü˛–

Ùyl!ã˛e ÓƒáƒyÓ̊ ≤Ã!Ü ̨ Î̊y ‡ Ü˛yÎ≈≤Ãîy°# (MAP INTERPRETATION PROCEDURE)

Ùyl!ã˛e ÓƒáƒyÓ˚ xôƒÎ˚̂ Ïl ̂ Î Ü˛yÓ˚îà%̂ Ï°y ç!í ¸̨ï˛ ̂ §à%̂ Ï°y Ùyl!ã˛ Ï̂e ≤Ãò_ !Ó!Ë˛ß¨ ̃ ÏÓ!¢ Ï̂T˛ƒÓ˚ Ù Ï̂ôƒ Ü˛yÎ≈Ü˛yÓ˚î

§¡õÜ≈̨  Óƒáƒy Ü˛ Ï̂Ó˚– í z̨òy•Ó˚î fl∫Ó)̨̊ õ Ó°y ÎyÎ˚ ̂ Ü˛yl xM˛ Ï̂°Ó˚ Ë)̨ !ÙÓ)̨̊ õ ~ÓÇ ç°!là≈Ù ÓƒÓfiÌy §¡∫̂ Ïrô ôyÓ˚ly

ÌyÜ˛ Ï̂° ̇  xM˛ˆ°Ó˚ fl∫yË˛y!ÓÜ˛ í z̨!qò G Ü,̨ !£Ïç!ÙÓ˚ Ó ˝̂ê˛l Ë˛y Ï̂°yË˛y Ï̂Ó ̂ ÓyV˛y ÎyÎ˚– !ë˛Ü˛ ̂ §•z Ë˛y Ï̂Ó ̨õ!Ó˚Ó•l

G ̂ Îyày Ï̂Îyà ÓƒÓfiÌyÓ˚ ̨õÎy≈Î˚ ~ÓÇ Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛Ó˚ ôÓ˚̂ ÏîÓ˚ §y Ï̂Ì ̂ Ü˛yl fiÌy Ï̂lÓ˚ çlÓ§!ï˛Ó˚ Ó ˝̂ê˛l §¡õ!Ü≈̨ ï˛–

Ùyl!ã˛e Óƒáƒy Ü˛Ó˚̂ Ïï˛ !l¡¨!°!áï˛ ̨õÎy≈Î˚à%̂ Ï°y §y•yÎƒ Ü˛ Ï̂Ó˚ Èü

² Ë)˛ÈüÈ˜Ó!ã˛e§)ã˛Ü˛ Ùyl!ã˛e ï˛Ìy ê˛ˆÏ˛õy!¢ê˛ ̂ ÌˆÏÜ˛ §)ã˛Ü˛ l¡∫Ó˚ á%ÑˆÏç ̂ ÓÓ˚ Ü˛Ó˚ ÎyˆÏï˛ Ë˛yÓ˚ˆÏï˛Ó˚ ÙˆÏôƒ

Ùyl!ã˛ Ï̂e ≤Ãò_ xM˛ Ï̂°Ó˚ xÓfiÌyl Ó%V˛ Ï̂ï˛ ̨õyÓ˚y ÎyÎ˚– ~ ̂ Ì Ï̂Ü˛ ̇  xM˛ Ï̂°Ó˚ ≤Ãôyl Ë)̨ ÈüÈ≤ÃyÜ,̨ !ï˛Ü˛
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!ÓË˛yà G í z̨̨ õ!ÓË˛yàà%̂ Ï°yÓ˚ ̃ Ó!¢T˛ƒ §¡∫̂ Ïrô ôyÓ˚ly Ü˛Ó˚y ÎyÎ˚– Ùyl!ã˛ Ï̂eÓ˚ ̂ flÒ° ~ÓÇ § Ï̂Ùyß¨!ï˛
ˆÓ˚áyÓ˚ ÓƒÓôylà%̂ Ï°y °«˛ƒ Ü˛Ó˚ñ Îy ly!Ü˛ ˙ xM˛ Ï̂°Ó˚ !Óhfl,Ï!ï˛  ~ÓÇ Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛ §¡∫̂ Ïrô ôyÓ˚îy
ˆò Ï̂Ó–

² ˆê ∆̨!§Ç Ü˛yà Ï̂ç !l¡¨!°!áï˛ ˜Ó!¢T˛ƒ à%̂ Ï°yÓ˚ SÈy˛õ ï%̨ Ï̂° lyG åTrace out the following

features on tracing sheetsä
Ü˛ä ≤Ãôyl ≤Ãôyl Ë)̨ !ÙÓ)̨̊ õ ÈüÈ § Ï̂Ùyß¨!ï˛ ˆÓ˚áyÓ˚ §y•y Ï̂Îƒ ≤Ãò!¢≈ï˛ Ë)̨ !ÙÓ)̨̊ õ ~ÓÇ xlƒylƒ
˜°!áÜ˛ ̃ Ó!¢T˛ƒ§Ù)• ågraphical featureä
áä lòñ lò# ~ÓÇ ç°Ë˛y Ï̂àÓ˚ ̃ Ó!¢T˛ƒ§Ù)• ÈüÈ ≤Ãôyl lò# ~ÓÇ ï˛yÓ˚ à%Ó%̊c˛õ)î≈ í z̨̨ õlò# à%̂ Ï°y–
àä Ë)̨ !ÙÓ˚ ÓƒÓ•yÓ˚ ÈüÈ ̂ ÎÙl ÓlË)̨ !Ùñ Ü,̨ !£Ïç!Ùñ ̨õ!ï˛ï˛ç!Ùñ xË˛Î˚yÓ˚îƒñ í z̨òƒylñ !Óòƒy°Î˚ ≤ÃË,̨ !ï˛–
âä Ó§!ï˛ ~ÓÇ ̨õ!Ó˚Ó• Ï̂lÓ˚ ôÓ˚îÈüÈ

²  ê˛ Į̈̂ õyÙyl!ã˛ Ï̂e §Ó Ï̂ã˛ Ï̂Î˚ à%Ó%̊c˛õ)î≈ !Ó£ÏÎ˚à%̂ Ï°y Ù Ï̂ly Ï̂Îyà !ò Ï̂Î˚ ̂ ò Ï̂á ≤Ã Ï̂ï˛ƒÜ˛!ê˛ ̃ Ó!¢ Ï̂T˛ƒÓ˚ ôÓ˚î
˛õ,ÌÜ˛ ̨õ,ÌÜ˛Ë˛y Ï̂Ó Óî≈ly Ü˛Ó˚y–

² ~•z Ùyl!ã Į̈eà%̂ Ï°y å§ Ï̂Ùyß¨!ï˛ ˆÓ˚áyÎ%=˛ Ùyl!ã˛e ~ÓÇ Ë)̨ !Ù ÓƒÓ•yÓ˚ Ùyl!ã˛ Ï̂eä ÈüÈ ~Ü˛!ê˛Ó˚ í z̨̨ õÓ˚
xyÓ˚ ~Ü˛!ê˛ ˆÓ˚̂ Ïá ˆê ∆̨!§Ç Ü˛ Ï̂Ó˚y ~ÓÇ ~ Ï̂òÓ˚ Ù Ï̂ôƒ Î!ò ˆÜ˛yl §¡õÜ≈̨  ˆÌ Ï̂Ü˛ Ìy Ï̂Ü˛ ï˛y• Ï̂° !° Ï̂á
Ó̊y Ï̂áy– í z̨òy•Ó̊î fl∫Ó̊)̨ õ Ó°y ÎyÎ̊ñ Î!ò ~Ü˛!ê˛ § Ï̂Ùyß̈!ï˛ Ï̂Ó̊áyÎ%=˛ Ùyl!ã˛eñ ÈüÈ Ë)̨ !Ù ÓƒÓ•yÓ̊ Ùyl!ã˛ Ï̂eÓ̊
í z̨̨ õÓ˚ Ó˚yáy •Î˚ ï˛y• Ï̂° ì˛y Ï̂°Ó˚ Ùyey ~ÓÇ Ë)̨ !Ù ÓƒÓ•y Ï̂Ó˚Ó˚ ôÓ˚̂ ÏîÓ˚ Ù Ï̂ôƒ §¡õÜ≈̨  á%Ñ̂ Ïç ˛õyGÎ˚y
ÎyÎ̊–

ˆÜ˛y Ï̂ly xM˛ Ï̂°Ó˚ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e åAerial photogra-

phyä ~ÓÇ í z̨̨ õ@˝Ã• !ã˛ Ï̂eÓ˚ § Ï̂Aà ~Ü˛•zÓ˚Ü˛Ù ˆflÒ° !Ó!¢T˛ ˙ ~Ü˛•z
xM˛ Ï̂°Ó̊ Ë)̨ ÈüÈ̃ Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛ Ï̂eÓ̊ ï%̨ °ly Ü˛Ó̊ Ï̂° x Ï̂lÜ˛ §y¡±!ï˛Ü˛
ï˛Ìƒ ̨õyGÎ˚y ÎyÎ˚–

xl%¢#°l#

1. !l¡¨!°!áï˛ ≤ÃŸ¿à%!°Ó˚ 30!ê˛ ¢ Ï̂∑Ó˚ Ù Ï̂ôƒ í z̨_Ó˚ òyG Èü
Ü˛ä Ë)̨ ÈüÈ˜Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛e Ó° Ï̂ï˛ !Ü˛ ̂ ÓyV˛⁄
áä Ë˛yÓ˚̂ Ïï˛Ó˚ Ë)̨ ÈüÈ˜Ó!ã˛eƒ§)ã˛Ü˛ Ùyl!ã˛e ̂ Ü˛yl‰ §ÇfiÌy ̃ ï˛Ó˚# Ü˛ Ï̂Ó˚⁄
àä Ë˛yÓ˚̂ Ïï˛Ó˚ ç!Ó˚̨ õ !ÓË˛yà xyÙy Ï̂òÓ˚ ̂ ò Ï̂¢ ê˛ Į̈̂ õyÙyl!ã˛ Ï̂eÓ˚ çlƒ ̂ Ü˛yl‰ ̂ flÒ°!ê˛ §yôyÓ˚îï˛ ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚

Ìy Ï̂Ü˛⁄
âä § Ï̂Ùyß¨!ï˛ ̂ ÏÓ˚áy !Ü˛⁄
.ä § Ï̂Ùyß¨!ï˛  Ï̂Ó˚áyÓ˚ ÓƒÓôyl Ó° Ï̂ï˛ !Ü˛ ˆÓyV˛⁄
ã˛ä ≤Ãã˛!°ï˛ ≤Ãï˛#Ü !ã˛•´§Ù)• !Ü˛⁄

2. ê˛#Ü˛y !°á ÈüÈ
Ü˛ä § Ï̂Ùyß¨!ï˛ ̂ Ó˚áy
áä ê˛ Į̈̂ õy!¢ Ï̂ê˛Ó˚ Ú≤Ãyhs˝̂ Ïò¢#Î˚ §ÇÓyò Óy ï˛ÌƒÛ
àä Ë˛yÓ˚ï˛#Î˚ ç!Ó˚̨ õ !ÓË˛yà
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3. ÚÙyl!ã˛e ÓƒáƒyÛ åMap inter pretationä ü ~•z Ü˛Ìy!ê˛ Ó%!V˛ Ï̂Î̊ Ó° ~ÓÇ ~Ó̊ çlƒ xl%Ü˛Ó̊î#Î̊ ≤Ã!Ü ̨ Î̊yà%̂ Ï°y
!Ü˛ !Ü˛⁄

4. Î!ò ï%̨ !Ù ̂ Ü˛yl ê˛ Į̈̂ õy!¢ê˛ ̂ Ì Ï̂Ü˛ §yÇfl,Ò!ï˛Ü˛ ̃ Ó!¢T˛ƒà%̂ Ï°y Óƒáƒy Ü˛Ó˚ñ ï˛y• Ï̂° !Ü˛Ë˛y Ï̂Ó ï˛Ìƒ á%Ñç Ï̂Ó ~ÓÇ
!Ü˛Ë˛y Ï̂Ó ~•z ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚̂ ÏÓñ ÈüÈ í z̨̨ õÎ%=˛ í z̨òy•Ó˚̂ ÏîÓ˚ §y•y Ï̂Îƒ ï˛y Óî≈ly Ü˛ Ï̂Ó˚y

5. !l¡¨!°!áï˛ ̃ Ó!¢T˛ƒà%̂ Ï°yÓ˚ ≤Ãï˛#Ü˛ !ã˛•´ §Ù)• xÇÜ˛l Ü˛Ó˚ ÈüÈ
Ü˛ä xyhs˝çy!ï˛Ü≈̨  §#Ùy Ï̂Ó˚áy
áä ˆÓM˛ ÙyÜ≈̨
àä @˝ÃyÙ§Ù)•
âä ˛õyÜ˛yÓ̊yhflÏy
.ä ˆ§ï%̨ §• Ê%̨ ê˛˛õyï˛
ã˛ä ôÙ#Î̊≈fiÌyl
SÈä ˆÓ˚°˛õÌ

xl%¢#°l# ÈüÈ Ü˛
§ Ï̂Ùyß¨!ï˛ ̂ Ó˚áyÓ˚ ôÓ˚î ̂ ò Ï̂á !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyGÈüÈ

1) § Ï̂Ùyß¨!ï˛ ̂ Ó˚áy myÓ˚y à!ë˛ï˛ ̂ ÏË˛Ôà!°Ü˛ Ë)̨ !ÙÓ)̊̂ Į̈ õÓ˚ lyÙ !°á–
2) Ùyl!ã˛ Ï̂e § Ï̂Ùyß¨!ï˛ ̂ Ó˚áyÓ˚ ÓƒÓôyl á%Ñ̂ Ïç ̂ ÓÓ˚ Ü˛Ó˚–
3) E ~ÓÇ F ~Ó˚ Ù Ï̂ôƒ Ùyl!ã Į̈e ò)Ó˚c ˆÓÓ˚ Ü˛Ó˚ ~ÓÇ ~ Ï̂Ü˛ Ë)̨ !Ù ò)Ó˚̂ Ïc ˛õ!Ó˚Ó!ï≈̨ ï˛ Ü˛ Ï̂Ó˚y–
4) A ~ÓÇ BóC ~ÓÇ D ~ÓÇ E G F ~Ó˚ ÙôƒfiÌ ì˛y Ï̂°Ó˚ ôÓ˚̂ ÏîÓ˚ lyÙ !°á–
5) E, D ~ÓÇ F !Ó®%à%̂ Ï°y G !Ó®% ˆÌ Ï̂Ü˛ ˆÜ˛yl !ò Ï̂Ü˛ xÓ!fiÌï˛ á%Ñ̂ Ïç ˆÓÓ˚ Ü˛ Ï̂Ó˚y–
ˆflÒ° 1 ˆ§!Ù = 2 !Ü˛!Ù

ˆflÒ° 1ˆ§!Ù 2 !Ü˛!Ù Ï̂Ü˛ ̂ òáy Ï̂FSÈ–
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45’8 2 o40’
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8 2 o

45’

2 5 o

8 2 o40’

2 5 o
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10’ 10’

15’15’

2 5 o

í˛z_Ó˚≤ÃˆÏò¢
!Ùç≈y˛õ%Ó˚ ~ÓÇ ÓyÓ˚yî§# ˆç°y 63K/12 ~Ó˚ xÇ¢!Ó Ï̂¢£Ï

R. F. 1: 50,000

ê˛ Į̈̂ õy!¢ê˛ l¡∫Ó˚ 63K/12 ÈüÈ~Ó˚ xÇ¢!Ó Ï̂¢£Ï

xl%¢#°l# ÈüÈ á
ê˛ Į̈̂ õy!¢ê˛ l¡∫Ó˚ 63K/12 ̂ Ì Ï̂Ü˛ ̂ lGÎ˚y !ã˛e!ê˛ xôƒÎ˚l Ü˛ Ï̂Ó˚ !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ÈüÈ
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1. 1:50,000 ̂ Ü˛ ̂ flÒ Ï̂° !ÓÓ,ï˛ Ü˛Ó˚–

2. xM˛°!ê˛Ó˚ ≤Ãôyl ≤Ãôyl Ó§!ï˛à%̂ Ï°yÓ˚ lyÙ !°á–

3. àAày lò# ̂ Ü˛yl !ò Ï̂Ü˛ ≤ÃÓy!•ï˛ • Ï̂Î˚̂ ÏSÈ í ẑ̨ ÏÕ‘á Ü˛Ó˚–

4. àAày lò#Ó˚ ̂ Ü˛yl‰ ï˛# Ï̂Ó˚ Ë˛y Ï̂ê˛Ô!° xÓ!fiÌï˛⁄

5. àAàyÓ˚ í˛yl ï˛#Ó˚ ÓÓ˚yÓÓ˚ @˝ÃyÙ#î Ó§!ï˛Ó˚ ôÓ˚l í ẑ̨ ÏÕ‘á Ü˛Ó˚–

6. í˛yÜ˛âÓ˚ ̂ Îáy Ï̂l xÓ!fiÌï˛ ̂ §áy Ï̂lÓ˚ @˝ÃyÙà%̂ Ï°yÓ˚ ~ÓÇ Ó§!ï˛à%̂ Ï°yÓ˚ lyÙ !°á–

7. •°%ò Ó Ï̂î≈Ó˚ myÓ˚y Ùyl!ã˛ Ï̂e !Ü˛ ̂ ÓyV˛y Ï̂ly • Ï̂Î˚̂ ÏSÈ–

8. Ë˛y Ï̂ê˛Ô!° @˝Ãy Ï̂ÙÓ˚ ̂ °y Ï̂Ü˛Ó˚y lò# x!ï˛Ü ̨ Ù Ü˛Ó˚yÓ˚ çlƒ ̂ Ü˛yl‰ ̨õ!Ó˚Ó•l ÙyôƒÙ ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚⁄

xl%¢#°l# ÈüÈ à
68 ̨õ,¤˛yÓ˚ 63K|

12
 l¡∫Ó˚Î%=˛ ê˛ Į̈̂ õy!¢ê˛ xôƒÎ˚l Ü˛ Ï̂Ó˚

!l¡¨!°!áï˛ ≤ÃŸ¿à%!°Ó˚ í z̨_Ó˚ òyG ÈüÈ

1. Ùyl!ã˛ Ï̂eÓ˚ í z̨Fã˛ï˛Ù !Ó®%!ê˛Ó˚ ÈüÈ í z̨Fã˛ï˛y òyG–

2. ê˛ Į̈̂ õyÙyl!ã˛ Ï̂eÓ˚ ̂ Ü˛yl‰ ã˛ï%̨ Ìy≈Ç Ï̂¢ çÙ!ï˛GÎ˚y lò# ≤ÃÓy!•ï˛ • Ï̂Î˚̂ ÏSÈ⁄

3. Ü˛GÓ˚òyÓ˚# ly°yÓ˚ ̨õ)̂ ÏÓ≈ ̂ Ü˛yl‰ ≤Ãôyl Ó§!ï˛ à%̂ Ï°y ̂ òáy ÎyÎ˚⁄

4. ê˛ Į̈̂ õyÙyl!ã˛ Ï̂e ≤Ãò!¢≈ï˛ xM˛ Ï̂° ̂ Ü˛yl‰ ôÓ˚̂ ÏîÓ˚ Ó§!ï˛ xy Ï̂SÈ⁄

5. !§˛õ% lò#Ó˚ ÙyV˛áy Ï̂l §yòy Óî≈ ̂ Ü˛yl‰ Ë)̨ ÈüÈ≤ÃyÜ,̨ È!ï˛Ü˛ ̃ Ó!¢T˛ƒ Ï̂Ü˛ ≤Ãò!¢≈ï˛ Ü˛Ó˚̂ ÏSÈ ï˛yÓ˚ lyÙ ̂ °á–

6. ê˛ Į̈̂ õy!¢ Ï̂ê˛ ≤Ãò!¢≈ï˛ ò%•zôÓ˚̂ ÏlÓ˚ fl∫yÓy!ÓÜ˛ í z̨!q Ï̂òÓ˚ lyÙ !°á–

7. Ü˛GÓ˚òyÓ˚# ̨≤ÃÓy Ï̂•Ó˚ !òÜ ‰̨ í ẑ̨ ÏÕ‘á Ü˛Ó˚–

8. ê˛ Į̈̂ õy!¢ Ï̂ê˛Ó˚ ̂ Ü˛yl‰ xM˛ Ï̂° !l¡¨ áyç%!Ó˚ ÓyÑô xÓ!fiÌï˛⁄
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í˛z_Ó˚≤ÃˆÏò¢
!Ùç≈y˛õ%Ó˚ ~ÓÇ ÓyÓ˚yî§# ˆç°y 63K/12 ~Ó˚ xÇ¢

R. F. 1: 50,000

ê˛ Į̈̂ õy!¢ê˛ lÇ 63K/12 ÈüÈ~Ó˚ xÇ¢!Ó Ï̂¢£Ï
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ÓyÎ˚Ó#Î˚ xyˆÏ°yÜ˛!ã˛ˆÏeÓ˚ ̨ õ!Ó˚ã˛Î˚

xôƒyÎ̊ ÈüÈ6

ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛̂ ÏeÓ̊ ̨õ!Ó̊ã˛Î̊
Introduction To Aerial

Photographs

xyÙÓ̊y §yôyÓ̊î Ü˛ƒy Ï̂ÙÓ̊yÎ̊ à,!•ï˛ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊ §y Ï̂Ì

˛õ!Ó̊!ã˛ï˛– ~•z xy Ï̂°yÜ˛!ã˛eà%̂ Ï°y xyÙy Ï̂òÓ̊ñ Ó›§Ù)̂ Ï•Ó̊˛ ̂ §•z

ò,¢ƒ ̂ òáyÎ̊ Îy xyÙÓ̊y !l Ï̂çÓ̊ ̂ ã˛y Ï̂á ̂ ò!á– xlƒË˛y Ï̂Ó Ó° Ï̂ï˛

ˆà Ï̂°ñ ̂ Î Ó›Ó˚ xy Ï̂°yÜ˛!ã˛e @˝Ã•î Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ ï˛yÓ˚ ~Ü˛!ê˛

xl%Ë)̨ !ÙÜ˛ !ã˛eyl%̨ õyï˛ ̨õy•z– í z̨òy•Ó˚î !•§y Ï̂Ó Ó°y ÎyÎ˚ ̂ Îñ

~Ü˛!ê˛ çlÓ§!ï˛Ó̊ xy Ï̂°yÜ˛!ã˛e xyÙy Ï̂òÓ̊ ̂ Î !ã˛eyl%̨ õyï˛ !ò Ï̂Î̊

Ìy Ï̂Ü˛ ï˛y Ù)°ï˛ ˙ çlÓ§!ï˛!ê˛Ó˚ !ã˛e Îy xyÙy Ï̂òÓ˚ ˆã˛y Ï̂áÓ˚

§yÙ Ï̂l ≤Ãï˛#Î˚Ùyl •Î˚– å!ãeÈüÈ 6.1ä
Î!ò xyÙÓ˚y xl%Ó%̨̊ õ í z̨̨ õyòy Ï̂lÓ˚ ˛õ%Cyl%̨ õ%C Óy !láÑ%ï˛

ò,¢ƒ (Bird’s

Eye View)

ˆ˛õˆ Ïï˛ ã˛y• zñ

ï˛ál ~Ùl ò,¢ƒ

ˆ˛õˆÏï˛ ˆàˆÏ°

xyÙyÈ̂ ÏòÓ̊ Ë)̨ ˛õ,¤˛

ˆÌˆÏÜ˛ ˆÜ˛yˆÏly

í z̨Fã ˛fiÌy Ï̂l !à Ï̂Î˚ l# Ï̂ã˛Ó˚ !ò Ï̂Ü˛ ï˛yÜ˛y Ï̂° xyÙÓ˚y ~Ü˛!ê˛ !Ë˛ß¨

ò,¢ƒ ˆòá Ï̂ï˛ ˛õy Ï̂Óy– ~•z ôÓ˚̂ ÏlÓ˚ !Ë˛ß¨ !ã˛eyl%̨ õyï˛ Óy ò,¢ƒ Ï̂Ü˛

ÓyÎ˚Ó#Î˚ !ãeyl%̨ õyï˛ (Aerial Perspective) Ó Ï̂°– å!ã˛e ÈüÈ

6.2)

ˆÎ §Ü˛° xy Ï̂°yÜ˛!ã˛e ̂ Ü˛y Ï̂ly xyÜ˛y¢Îyl Óy ̂ •!°Ü˛≤WzyÓ˚

ˆÌ Ï̂Ü˛ ÎÌyÎÌ Ü˛ƒy Ï̂ÙÓ˚y ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ @˝Ã•î Ü˛Ó˚y •Î˚ ï˛y Ï̂Ü˛

ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e (Aerial Photograph) Ó Ï̂°–

!ã˛e 6.1 ı Ù%̂ Ï§Ô!Ó˚Ó˚ ˛õy!Ì≈Ó xy Ï̂°yÜ˛!ã˛e

!ã˛e 6.2 ı í z̨_Ó˚yá Ï̂[˛Ó˚ ˆï˛ Ï̂•Ó˚# ¢• Ï̂Ó˚Ó˚ ˛
õ%Cyl%̨ õ%C ò,¢ƒ
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ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊ ÓƒÓ•yÓ̊ (USES OF AERIAL PHOTOGRAPHS)

ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e Ë)̨ ÈüÈ§ÇfiÌylàï˛ !ã˛eyÇÜ˛l (Topographical Mapping) ~ÓÇ ÓƒyáyÓ˚ Ü˛y Ï̂ç
ÓƒÓ•,ï˛ •Î˚– ~•z ò%̂ Ïê˛yÓ˚ ÓƒÓ•y Ï̂Ó˚Ó˚ Ü˛yÓ˚̂ Ïî Ê˛ Ï̂ê˛y@˝Ãy Ï̂Ù!ê ∆̨ G xy Ï̂°yÜ˛!ã˛e Óy ≤Ã!ï˛Ó)̨̊ õ ÓƒyáyÎ˚ ò%!ê˛ fl∫ï˛sf !Ü˛v
§¡õÜ≈̨ Î%=˛ !ÓK˛y Ï̂lÓ˚ Ü ̨ Ù!ÓÜ˛y¢ â Ï̂ê˛–
Ê˛ Ï̂ê˛y@˝Ãy Ï̂Ù!ê ∆̨ (Photogrammetry) ı  ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e ̂ Ì Ï̂Ü˛ !lË≈̨ Ó˚̂ ÏÎyàƒ ̨õ!Ó˚Ùy Į̈̂ õÓ˚ !ÓK˛yl G
≤ÃÎ%!=˛ Ï̂Ü˛ Ó Ï̂° Ê˛ Ï̂ê˛y@˝Ãy Ï̂Ù!ê ∆̨ (Photogrammetry) ~•z ˛õÂô!ï˛ Ï̂ï˛ ˆÎ l#!ï˛ à,!•ï˛ •Î˚ ï˛y ~ ôÓ˚̂ ÏlÓ˚
xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ˜òâƒ≈ñ ≤ÃfiÌ G í z̨Fã˛ï˛y §¡õ!Ü≈̨ ï˛ Ùy Į̈̂ õÓ˚ ÎÌyÎÌ ˛õ!Ó˚Ùy˛õ @˝Ã•î Ï̂Ü˛ §•ç Ü˛ Ï̂Ó˚– §%ï˛Ó˚yÇñ

¢∑ˆÏÜ˛y¢ (Glossary)

ÓyÎ˚Ó#Î˚ Ü˛ƒy Ï̂ÙÓ˚y (Aerial Camera)ı ~Ü˛!ê˛ ÎÌyÎÌ Ü˛ƒy Ï̂ÙÓ˚y Îy xyÜ˛y¢Îy Ï̂l ÓƒÓ•y Ï̂Ó˚Ó˚ çlƒ
!Ó Ï̂¢£ÏË˛y Ï̂Ó ̨õ!Ó˚Ü˛!“ï˛–
ÓyÎ˚Ó#Î˚ !ã˛e @˝Ã•îÜ˛yÓ˚# !Ê˛Õ√ (Aerial Film)ı ~Ü˛!ê˛ í z̨Fã˛ §Ç Ï̂Óòl¢#°ñ í z̨Fã˛ §•çyï˛ !Ó Ï̂Ÿ’£Ïî
«˛Ùï˛y §¡õß¨ ~ÓÇ Ùy!eÜ˛ !fiÌ!ï˛¢#° xÓ°¡∫l–
ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e !Óòƒy (Aerial Photography)ı ~Ü˛!ê˛ ÓyÎ%̊Óy!•ï˛ ÙyôƒÙ myÓ˚y ÓyÎ˚Ó#Î˚
xy Ï̂°yÜ˛!ã˛e @˝Ã• Ï̂îÓ˚ Ü˛°yñ !ÓK˛yl G ≤ÃÎ%!=˛ Ï̂Ü˛ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e!Óòƒy Ó Ï̂°–
ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e (Aerial Photograph)ı ~Ü˛ ≤ÃÜ˛yÓ˚ xy Ï̂°yÜ˛!ã˛e Îy ˆÜ˛yl ÓyÎ%̊Óy!•ï˛
ÙyôƒÙ myÓ˚y ÎÌyÎÌ Ü˛ƒy Ï̂ÙÓ˚yÓ˚ §y•y Ï̂Îƒ @˝Ã•î Ü˛Ó˚y •Î˚–
!l Ï̂ò≈¢Ü˛ ‡ Ê˛ƒy!í˛í z̨§°‰ !ã˛•´ (Fiducial Mark)ı §)ã˛Ü˛ !ã˛•´ Óy ≤Ãï˛#Ü˛ñ Îy Ü˛ƒy Ï̂ÙÓ˚yÓ˚ ̂ Ü˛w#Î˚ Óy
≤Ãyhs˝#Î˚ ̂ Ü˛yl Ï̂Ü˛ ò,ì ¸̨ §ÇâÓÂôË˛y Ï̂Ó Î%=˛ Ü˛ Ï̂Ó˚– Îál Ê˛ Ï̂ê˛y !Ê˛Õ√!ê˛ í z̨qy!§ï˛ •Î˚ñ ~•z §)ã˛Ü˛ !ã˛•´à%̂ Ï°y
!Ê˛Õ√ ̂ l Ï̂à!ê˛ Ï̂Ë˛ ̂ òáy ÎyÎ˚–
§¡ø%áfiÌ x!ôÜ ̨ Ùl (Forward Overlap)ı í z̨U˛Î˚̂ ÏlÓ˚ !ò Ï̂Ü˛ ò%!ê˛ ôyÓ˚yÓy!•Ü˛ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚
ˆÎÔÌ ̂ «˛e– •z•y §yôyÓ˚îï˛ ¢ï˛yÇ¢ •y Ï̂Ó˚ ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚–
≤Ã!ï˛FSÈ!ÓÓ˚ Óƒyáy (Image Interpretation)ı °!«˛ï˛ Ó›Ó˚ ≤Ã!ï˛Ó)̨̊ õ §ly=˛ Ü˛Ó˚yÓ˚ ≤Ã!Ü ̨ Î˚y ~ÓÇ
ï˛y Ï̂òÓ˚ xy Į̈̂ õ!«˛Ü˛ ï˛yÍ˛õÎ≈ !Ó Ï̂Óã˛ly Ü˛Ó˚y–
ly!òÓ˚‡x Ï̂ôy!Ó®% (Nadir Point)ı Ü˛ƒy Ï̂ÙÓ˚yÓ˚ ̂ ° Ï̂™Ó˚ ̂ Ü˛w ̂ Ì Ï̂Ü˛ Ë)̨ !ÙÓ˚ §Ùï˛ Ï̂° xÇ!Ü˛ï˛ í z̨Õ‘¡∫
˛õyò Ï̂ò¢#Î̊ ̂ «˛e–
≤Ãôyl Óy Ù)áƒ !Ó®% (Principal Point)ı Ü˛ƒy Ï̂ÙÓ˚yÓ˚ ̂ ° Ï̂™Ó˚ ̂ Ü˛w ̂ Ì Ï̂Ü˛ Ê˛ Ï̂ê˛yÓ˚ §Ùï˛ Ï̂° xÇ!Ü˛ï˛
í z̨Õ‘¡∫ ̨õyò Ï̂ò¢#Î˚ ̂ «˛e–
Ù%áƒ ò%Ó˚c (Principal Distance)ı !ã˛eyl%̨ õy!ï˛Ü˛ ̂ Ü˛w ̂ Ì Ï̂Ü˛ Ê˛ Ï̂ê˛yÓ˚ §Ùï˛ Ï̂°Ó˚ í z̨Õ‘¡∫ ò)Ó˚c Ï̂Ü˛
Ù%áƒ ò%Ó˚c Ó Ï̂°–
˛õ!Ó˚̂ Ï≤Ã«˛î ˆÜ˛w (Perspective Centre)ı xy Ï̂°yÜ˛ Ó˚!Ÿ¬à%FSÈ §,!T˛Ó˚ ≤Ãôyl !Ó®% å˛õ!Ó˚̂ Ï≤Ã«˛î
ˆÜ˛wä
Ê˛ Ï̂ê˛yÈüÈ@˝Ãy Ï̂Ù!ê ∆̨ (Photogrammetry)ı ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛e ̂ Ì Ï̂Ü˛ !lË≈̨ Ó̊ Ï̂Îyàƒ ̨õ!Ó̊Ùy Į̈̂ õÓ̊ !ÓK˛yl
G ˛≤ÃÎ%!=˛–

~Ë˛y Ï̂Ó ÓyÎ˚Ó#Î˚ Ùyôƒ Ï̂Ù à,•#ï˛ xy Ï̂°yÜ˛!ã˛eñ !Ó!Ë˛ß¨ í z̨̨ õyòy Ï̂lÓ˚ Ë)̨ ÈüÈ§ÇfiÌylàï˛ !ã˛eyAÜ˛l (Topo-

graphical Mapping) ~ÓÇ ÓƒyáyÓ˚ ̂ «˛ Ï̂e ~Ü˛!ê˛ x˛õ!Ó˚•yÎ≈ ÙyôƒÙ–
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~§Ü˛° xy Ï̂°yÜ˛!ãe Ë )̨ÈüÈ§ÇfiÌylàï˛ Ùyl!ã˛ Ï̂eÓ˚ í z̨qyÓl G §Ç Ï̂Îyç Ï̂lÓ˚ ï˛Ìƒ§)eÓ)̊̂ Į̈ õ Ü˛yç Ü˛ Ï̂Ó˚–

Ë˛yÓ˚̂ Ïï˛ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ Ü ̨ Ù!ÓÜ˛y¢ §Ç Ï̂«˛ Į̈̂ õ Óy: lÇ 6.1 ~ ̂ òGÎ˚y •°ÈüüüÈ

≤Ã!ï˛FSÈ!ÓÓ˚ Óƒyáy (Image Interpretation)ı °!«˛ï˛ ÓhflÏ%Ó˚ ≤Ã!ï˛Ó)̨̊ õ §ly=˛ Ü˛Ó˚yÓ˚ ≤Ã!Ü ̨ Î˚y ~ÓÇ

ï˛y Ï̂òÓ˚ xy Į̈̂ õ!«˛Ü˛ ï˛yÍ˛õÎ≈ !Ó Ï̂Óã˛ly Ü˛Ó˚yÓ˚ ˛õÂô!ï˛ Ï̂Ü˛ ≤Ã!ï˛Ó)̨̊ õ Óƒyáy Ó Ï̂°– ˛˛≤Ã!ï˛Ó%̨̊ õ ÓƒyáyÓ˚ l#!ï˛à%̂ Ï°y

≤Ã Ï̂Î˚yà Ü˛ Ï̂Ó˚ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e ̂ Ì Ï̂Ü˛ à%làï˛ ï˛Ìƒ xç≈l Ü˛Ó˚y •Î˚– ~•z §Ü˛° ï˛ Ï̂ÌƒÓ˚ Ù Ï̂ôƒ í ẑ̨ ÏÕ‘á Ï̂Îyàƒ

•°ÈüÈ Ë)̨ !ÙÓ˚ ÓƒÓ•yÓ˚ Óy Ë)̨ !ÙÓ˚ xyÓÓ˚lñ Ë)̨ !ÙÓ)̨̊ õñ Ù,!_Ü˛yÓ˚ ≤ÃÜ˛yÓ˚̂ ÏË˛ò ≤ÃË,̨ !ï˛– ~Ü˛çl ≤Ã!¢«˛î ≤ÃyÆ

xl%ÓyòÜ˛ ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛eà%̂ Ï°y ÓƒÓ•yÓ̊ Ü˛ Ï̂Ó̊ Ë)̨ !ÙÓ̊ ÓƒÓ•y Ï̂Ó̊Ó̊ ̨õ!Ó̊Óï≈̨ là%̂ Ï°y !Ó Ï̂Ÿ’£Ïî Ü˛Ó̊ Ï̂ï˛ ̨õyÓ̊ Ï̂Ó–

ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ãe !ÓòƒyÓ˚ §%!Óôy (Advantages of Aerial Photography)ı

Ë)̨ !ÙÓ˚ §y Į̈̂ õ Ï̂«˛ ̨õÎ≈̂ ÏÓ«˛ Ï̂lÓ˚ ï%̨ °lyÎ˚ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ ÙÔ!°Ü˛ §%!Óôyà%̂ Ï°y •° ÈüüüÈ

(a) í z̨ß¨ï˛ §%!ÓôyçlÜ˛ xÓfiÌy (Improved Vantage Point)ı ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e xyÙy Ï̂òÓ˚

§yÙ Ï̂l ~Ü˛!ê˛ !Ó¢y° xM˛ Ï̂°Ó˚ !lá%Ñï˛ ò,¢ƒ ï%̨ Ï̂° ô Ï̂Ó˚ñ Îy xyÙy Ï̂òÓ˚ Ë)̨ ÈüÈ˛õ,̂ Ï¤˛Ó˚ !Ó!Ë˛ß¨ Ó›à%̂ Ï°yÓ˚ fiÌyl

§ÇÜ ̨ yhs˝ !Ó£ÏÎ˚ xÓà!ï˛ Ï̂ï˛ §y•yÎƒ Ü˛ Ï̂Ó˚–

(b) §ÙÎ˚ ô Ï̂Ó˚ Ó˚yáyÓ˚ «˛Ùï˛y (Time Freezing Ability)ı ÓyÎ˚Ó#Î˚ xyy Ï̂°yÜ˛!ã˛e Ë)̨ ÈüÈ˛õ,̂ Ï¤˛Ó˚ !Ó!Ë˛ß¨

˜Ó!¢T˛ƒ §Ù)̂ Ï•Ó˚ l!ÌË%̨ =˛Ü˛Ó˚̂ ÏlÓ˚ ˆ«˛ Ï̂e ~Ü˛!ê˛ ò,T˛yhs˝Ù)°Ü˛ ≤ÃÜ˛y¢ Ùye Îyñ ˙!ï˛•y!§Ü˛ l!Ì !•§y Ï̂ÓG

ÓƒÓ•yÓ˚ Ü˛Ó˚y ̂ Î Ï̂ï˛ ̨õy Ï̂Ó˚–

Ë˛yÓ˚̂ Ïï˛Ó˚ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e !ÓòƒyÓ˚ ˆÎ •z!ï˛•y§ ï˛y 1920 §y Ï̂°Ó˚ ˛õ)̂ ÏÓ≈Ó˚ñ Îál xy@˝Ãy ¢• Ï̂Ó˚Ó˚

Ó,•Í ̂ flÒ° ÓyÎ˚Ó#Î˚ !ã˛e @˝Ã•î Ü˛Ó˚y • Ï̂Î˚!SÈ°– ̨õÓ˚Óï≈̨ #Ü˛y Ï̂°ñ Ë˛yÓ˚ï˛#Î˚ ç!Ó˚̨ õ!ÓË˛y Ï̂àÓ˚ ÓyÎ˚Ó#Î˚ ç!Ó˚̨ õ

!ÓË˛yà!ê˛  •zÓ˚yÓï˛# ÚÓÛ m# Į̈̂ õÓ˚ ÓlË)̨ !ÙÓ˚ ÓyÎ˚Ó#Î˚ ç!Ó˚̨ õ Ü˛ Ï̂Ó˚!SÈ°ñ Îy 1923-24 ~ §ÙyÆ •Î˚–

˛õÓ˚Óï≈̨ # §Ù Ï̂Î˚ ~ ôÓ˚̂ ÏlÓ˚ Ü˛ Ï̂Î˚Ü˛!ê˛ ç!Ó˚̨ õ Ü˛Ó˚y •Î˚ ~ÓÇ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ !ã˛eyÇÜ˛ Ï̂lÓ˚ x Ï̂lÜ˛

≤Ãà!ï˛¢#° ˛õÂô!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– Óï≈̨ Ùy Ï̂l §Ù@˝Ã  ˆò Ï̂¢ ÓyÎ˚Ó#Î˚ ç!Ó˚̂ Į̈ õÓ˚ ÓƒÓfiÌy Ó˚̂ ÏÎ˚̂ ÏSÈñ Îy

§Ó˚y§!Ó˚ ï˛_¥yÓôyl Ü˛ Ï̂Ó˚ ÓyÎ˚Ó#Î˚ ç!Ó˚̨ õ ̨õ!Ó˚ã˛y° Ï̂Ü˛Ó˚ òÆÓ˚ (Director of Air Survey)ñ Îy lï%̨ l

!ò!Õ‘Ó˚ Ë˛yÓ˚ï˛#Î˚ ç!Ó˚̨ õ !ÓË˛yà myÓ˚y ˛õ!Ó˚ã˛y!°ï˛– !ï˛l!ê˛ í z̨í ¸̨yl §ÇfiÌy ÎÌy ÈüÈ Ë˛yÓ˚ï˛#Î˚ ÓyÎ%̊̂ Ï§lyñ

ÓyÎ˚Ó#Î˚ ç!Ó˚̨ õ ̂ Ü˛y¡õy!lñ Ü˛°Ü˛yï˛y ~ÓÇ çyï˛#Î˚ ò)Ó˚§Ç Ï̂Óòl §ÇfiÌyñ •yÎ˚oyÓy Ï̂ò Ë˛yÓ˚ï˛#Î˚ ÓyÎ˚Ó#Î˚

xy Ï̂°yÜ˛!ã˛e @˝Ã• Ï̂îÓ˚ xl%̂ ÏÙyòl Ó˚̂ ÏÎ˚̂ ÏSÈ–

!¢«˛yàï˛ ≤Ã Ï̂Î˚yç Ï̂l ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e ̨õyGÎ˚yÓ˚ çlƒ APFPS ̨õy!ê≈̨  lÇ 73, ÓyÎ˚Ó#Î˚ ç!Ó˚̨ õ

˛õ!Ó˚ã˛y° Ï̂Ü˛Ó˚ òÆÓ˚ñ Ë˛yÓ˚ï˛#Î˚ ç!Ó˚̨ õ !ÓË˛yàñ ˛õ!Ÿã˛Ù !ÓË˛yà IV , xyÓ˚ÉˆÜ˛É˛õ)Ó˚Ùñ lï%̨ l !ò!Õ‘̂ Ïï˛

ˆÎyày Ï̂Îyà Ü˛Ó˚̂ Ïï˛ • Ï̂Ó–

Óy: lÇ 6.1 Ë˛yÓ˚̂ Ïï˛Ó˚ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e
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(c) §Ç Ï̂Óòl¢#°ï˛yÓ˚ !Óhfl,Ï!ï˛ (Brodened Sensitivity)ı Ùyl%̂ Ï£ÏÓ˚ ̂ ã˛y Ï̂áÓ˚ §Ç Ï̂Óòl¢#°ï˛y ̂ Ì Ï̂Ü˛

ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e @˝Ã•îÜ˛yÓ˚# !Ê˛ Ï̂Õ√Ó˚ §Ç Ï̂Óòl¢#°ï˛y x Ï̂lÜ˛ ˆÓ!¢– xyÙy Ï̂òÓ˚ ˆã˛yá ¢%ô%Ùye ï˛!í ¸̨Í

ã%̨ ¡∫Ü˛#Î˚ Óî≈y°# !ÓFS%ÈÓ˚̂ ÏîÓ˚ ò,¢ƒÙyl xM˛° Ï̂Ü˛ í z̨̨ õ°!kô Ü˛Ó˚̂ Ïï˛ ˛õy Ï̂Ó˚ñ xÌy≈Í 0.4 ˆÌ Ï̂Ü˛ 0.7 µm ˛õÎ≈hs˝

˛õ«˛yhs˝ Ï̂Ó˚ !Ê˛ Ï̂Õ√Ó˚ §Ç Ï̂Óòl¢#°ï˛y 0.3 ̂ Ì Ï̂Ü˛ 0.9 µm ̨õÎ≈hs˝ •Î˚–

(d) !eÙy!eÜ˛ ò,!T˛ˆÏÜ˛yî (Three Dimensional Perspective)ı §yôyÓ˚îï˛ ÓyÎ˚Ó#Î˚

xy Ï̂°yÜ˛!ã˛eà%̂ Ï°y §Ùò)Ó˚̂ ÏcÓ˚ ÓƒÓôy Ï̂l @˝Ã•î Ü˛Ó˚y •Î˚ Îy xy Ï̂°yÜ˛!ã˛eà%̂ Ï°yÓ˚ Úˆfiê˛!Ó˚G ̂ ≤ÃÎ˚yÓ˚Û (Stereo

Pair) @˝Ã• Ï̂î §•yÎ˚ï˛y Ü˛ Ï̂Ó˚– ~•z ôÓ˚̂ ÏlÓ˚ !ã˛e xyÙy Ï̂òÓ˚ Ë)̨ ÈüÈ˛õ,̂ Ï¤˛Ó˚ !eÙy!eÜ˛ ò,¢ƒ ̂ òá Ï̂ï˛ §y•yÎƒ Ü˛ Ï̂Ó˚–

ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊ ̂ ◊!î!ÓË˛yà (TYPES OF AERIAL PHOTOGRAPHS)ı

ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛eà%̂ Ï°y Ù)°ï˛ ˆ◊!î!ÓË˛yà Ü˛Ó˚y •Î˚ Ü˛ƒy Ï̂ÙÓ˚yÓ˚ x«˛ñ ˆflÒ°ñ xhs˝Ë )̨≈=  ~°yÜ˛yÓ˚

ˆÜ˛Ô!îÜ˛ Óƒy!Æ ~ÓÇ ÓƒÓ•,ï˛ !Ê˛Õ√ •zï˛ƒy!ò !Ó£Ï̂ ÏÎ̊Ó̊ í z̨̨ õÓ̊ !lË≈̨ Ó̊ Ü˛ Ï̂Ó̊– ̂ flÒ° G ̂ le Ï̂àyã˛Ó̊ x Ï̂«˛Ó̊ xÓfiÌy Ï̂lÓ̊

í z̨̨ õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ ◊!î!ÓË˛yà !l Ï̂¡¨ xy Ï̂°yã˛ly Ü˛Ó˚y •°ÈüüüÈ

(a) Ü˛ƒy Ï̂ÙÓ˚yÓ˚ x Ï̂«˛Ó˚ í z̨̨ õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ ◊!î!ÓË˛yà ÈüÈ

Ü˛ƒy Ï̂ÙÓ˚yÓ˚ x Ï̂«˛Ó˚ xÓfiÌy Ï̂lÓ˚ í z̨̨ õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e Ï̂Ü˛ !l¡¨!°!áï˛ !ï˛l!ê˛ Ë˛y Ï̂à

Ë˛yà Ü˛Ó˚y ÎyÎ˚–

(i) í z̨Õ‘¡∫ xy Ï̂°yÜ˛!ã˛e

(ii) !l¡¨ !ï˛Î≈Ü˛ xy Ï̂°yÜ˛!ã˛e

(iii) í z̨Fã˛ !ï˛Î≈Ü˛ xy Ï̂°yÜ˛!ã˛e

(i) í z̨Õ‘¡∫ xy Ï̂°yÜ˛!ã˛e (Vertical Photograph)ı ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e @˝Ã• Ï̂îÓ˚ §ÙÎ˚ Ü˛ƒy Ï̂ÙÓ˚y

ˆ° Ï̂™Ó̊ ̂ Ü˛w ̂ Ì Ï̂Ü˛ ò%!ê˛ fl∫ï˛sf x Ï̂«˛Ó̊ §,!T˛ •Î̊– Îy Ï̂òÓ̊ ~Ü˛!ê˛ Ë)̨ !ÙÓ̊ §Ùï˛ Ï̂° ~ÓÇ x˛õÓ̊!ê˛ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊

§Ùï˛ Ï̂°Ó˚ !ò Ï̂Ü˛ Ìy Ï̂Ü˛– Ü˛ƒy Ï̂ÙÓ˚yÓ˚ ̂ ° Ï̂™Ó˚ ̂ Ü˛w ̂ Ì Ï̂Ü˛ °¡∫Ë˛y Ï̂Ó Ë)̨ !ÙÓ˚ §Ùï˛ Ï̂° °¡∫Ë˛y Ï̂Ó xÇ!Ü˛ï˛ xÇ¢!ê˛

í z̨Õ‘¡∫ x«˛ ly Ï̂Ù ̨õ!Ó˚!ã˛ï˛– x˛õÓ˚!ò Ï̂Ü˛ñ Ü˛ƒy Ï̂ÙÓ˚y ̂ °™ ̂ Ì Ï̂Ü˛ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ §Ùï˛° ̨õÎ≈hs˝ ̂ Î °¡∫̂ ÏÓ˚áy Óy

≤’yÙ‰Ó ̂ Ó˚áy (Plumb Line) xAÜ˛l Ü˛Ó˚y •Î˚ñ ï˛y Ï̂Ü˛ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ x«˛ Óy ̂ le Ï̂àyã˛Ó˚ x«˛ Ó Ï̂°– Îál

~•z xy Ï̂°yÜ˛!ã˛e §Ùï˛° Ë)̨ ÈüÈ§Ùï˛ Ï̂°Ó˚ §Ùyhs˝Ó˚y Ï̂° Ó˚yáy •Î˚ñ ï˛ál ò%!ê˛ x«˛ ~Ü˛!eï˛ •Î˚ ~ÓÇ ˆÎ

xy Ï̂°yÜ˛!ã˛e!ê˛ à,!•ï˛ •Î˚ ï˛y í z̨Õ‘¡∫ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e ly Ï̂Ù ˛õ!Ó˚!ã˛ï˛– !ã˛e ÈüÈ (6.3 ~ÓÇ 6.4)– !Ü˛vñ

§yôyÓ˚îË˛y Ï̂Ó ò%!ê˛ §Ùï˛ Ï̂°Ó˚ !lá%Ñï˛ §Ùyhs˝Ó˚y°ï˛y §¡õyòl Ü˛Ó˚y á%Ó•z ò%Ó)̊• Ü˛yÓ˚îñ xyÜ˛y¢Îyl!ê˛ ̨ õ,!ÌÓ#Ó˚

ÓÜ ̨ ˛õ,̂ Ï¤˛Ó˚ í z̨̨ õÓ˚ !ò Ï̂Î˚ í ẑ̨ Ïí ¸̨ ÎyÎ˚– ï˛y•z xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ x«˛ í z̨Õ‘¡∫ x«˛ ˆÌ Ï̂Ü˛ !Óã%̨ ƒï˛ • Ï̂Î˚ ˛õ Ï̂í ¸̨– ~•z

ôÓ˚̂ ÏlÓ˚ ã%̨ ƒ!ï˛ Î!ò 30 ~Ó˚ Ü˛Ù Óy ˆÓ!¢ ˛õÎ≈hs˝ •Î˚ ï˛ál ≤ÃyÎ˚ í z̨Õ‘¡∫ ÓyÎ˚Ó#Î˚ !ã˛e!ê˛ à,!•ï˛ •Î˚– ˆÜ˛y Ï̂ly

xy Ï̂°yÜ˛!ã˛e Îál x!lFSÈyÜ,̨ ï˛Ë˛y Ï̂Ó ̂ le Ï̂àyã˛Ó˚ x«˛ ̂ Ì Ï̂Ü˛ í z̨Õ‘¡∫ x Ï̂«˛Ó˚ 30 ̂ Ó!¢ ã%̨ ƒ!ï˛§¡õß¨ •Î˚ ï˛y Ï̂Ü˛

ˆ•°y Ï̂ly xy Ï̂°yÜ˛!ã˛e (Tilted Photograph) Ó Ï̂°–
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(ii) !l¡¨ !ï˛Î≈Ü˛ xy Ï̂°yÜ˛!ã˛e (Low Oblique Photograph)ı ˆÎ §Ü˛° ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e
•zFSÈyÜ,̨ ï˛Ë˛y Ï̂Ó 150 ̂ Ì Ï̂Ü˛ 300 ̨õÎ≈hs˝ ã%̨ ƒ!ï˛Ó˚ Ùyôƒ Ï̂Ù Ü˛ƒy Ï̂ÙÓ˚y x«˛ ̂ Ì Ï̂Ü˛ í z̨Õ‘¡∫ x Ï̂«˛ à,!•ï˛ •Î˚ ï˛y Ï̂Ü˛ !l¡¨
!ï˛Î≈Ü˛ xy Ï̂°yÜ˛!ã˛e (Low Oblique Photograph) Ó Ï̂° å!ã˛eÈüÈ6.5 ~ÓÇ 6.6)– ~•z ôÓ̊ Ï̂lÓ̊ xy Ï̂°yÜ˛!ã˛e
≤ÃyÎ˚•z ̨ õ!Ó˚ò¢≈lÜ˛Ó˚î ç!Ó˚̂ Į̈ õ (Reconnissance Survey) ÓƒÓ•,ï˛ •Î˚–

!ã˛e 6.4 ̂ lòyÓ˚°ƒy Ï̂[˛Ó˚ xy Ï̂l≈•y Ï̂ÙÓ˚ í z̨Õ‘¡∫ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e

!ã˛e 6.6 ̂ lòyÓ˚°ƒy Ï̂[˛Ó˚ xy Ï̂l≈•y Ï̂ÙÓ˚ !l¡¨ !ï˛Î≈Ü˛ xy Ï̂°yÜ˛!ã˛e

!ã˛e 6.3 í z̨Õ‘¡∫ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e

xyˆÏ°yÜ˛!ã˛e §Ùï˛°

Ü˛ƒy Ï̂ÙÓ˚y x«˛‡í z̨Õ‘¡∫ x«˛

Ü˛ƒy Ï̂ÙÓ˚y
ˆ°™

xyÓ,ï˛ xM˛°

!ã˛e 6.5 !l¡¨ !ï˛Î≈Ü˛ xy Ï̂°yÜ˛!ã˛e

!Ê˛Õ√

Ü˛ƒyˆÏÙÓ˚y ˆ°™

Ü˛ƒy Ï̂ÙÓ˚y
x«˛

í z̨Õ‘¡∫
x«˛

xyÓ,ï˛ xM˛°
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(iii) í˛zFã˛ !ï˛Î≈Ü˛ xyˆÏ°yÜ˛!ã˛e (High

Oblique Photograph)ı í z̨Fã˛ !ï˛Î≈Ü˛

xy Ï̂°yÜ˛!ã˛eà%̂ Ï°y ï˛ál•z @Ã̋•î Ü˛Ó̊y •Î̊ Îál

Ü˛ƒy Ï̂ÙÓ̊yÓ̊ x«˛!ê˛̂ ÏÜ˛ •zFSÈyÜ,̨ï˛Ë˛y Ï̂Ó í z̨°¡∫ x«˛

ˆÌ Ï̂Ü˛ 600 ̂ Ü˛y Ï̂î ̂ •°y Ï̂ly •Î̊ å!ã˛e ÈüÈ 6.7ä

~ ôÓ̊ Ï̂lÓ̊ xy Ï̂°yÜ˛!ã˛e ̨õ!Ó̊ò¢≈lÜ˛Ó̊î ç!Ó̊˛õ

(Reconnissance Survey) ÓƒÓfiÌyÎ˚

ÓƒÓ•yÓ̊ Ï̂Îyàƒ–

§yÓ˚!î 6.1 í z̨Õ‘¡∫ ~ÓÇ !ï˛Î≈Ü˛ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ Ù Ï̂ôƒÜ˛yÓ˚ ï%̨ °lyÙ)°Ü˛ xy Ï̂°yã˛ly Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ ÈüÈ

!ã˛e 6.7 í z̨Fã˛ !ï˛Î≈Ü˛ xy Ï̂°yÜ˛!ã˛e

§yÓ˚!î 6.1 : í z̨°¡∫ ~ÓÇ !ï˛Î≈Ü˛ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ Ù Ï̂ôƒ ï%̨ °ly

Ï̃Ó!¢T˛ƒyÓ!°

ˆle Ï̂àyã˛Ó̊ x«˛

˜Ó!¢T˛ƒ

xhs˝Ë)≈̨ =˛ xM˛°

xM˛°àï˛ xyÜ,̨ !ï˛

xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊ ̂ flÒ°

Ùyl!ã˛ Ï̂eÓ̊ § Ï̂Aà
ï%̨ °lyÙ)°Ü˛ ̨õyÌ≈Ü˛ƒ

§%!Óôy

í z̨Õ‘¡∫

30 ~Ó˚ Ü˛Ù l!ï˛ xÌy≈Íñ
í z̨Õ‘¡∫ x Ï̂«˛Ó˚ §y Ï̂Ì ≤ÃyÎ˚
!Ù!°ï˛ •Î˚–

!òàhs˝ ̂ òáy ÎyÎ˚ ly

«%̨ o xM˛°

Óà≈Ü˛yÓ̊

~Ü˛Ó)̨̊ õñ Î!ò Ë)̨ á[˛
§Ùï˛° •Î˚–

l)ƒlï˛Ù

Ë)̨ ÈüÈ§ÇfiÌy!lÜ˛ ~ÓÇ
!Ó£ÏÎ̊yl%à Ùyl!ã˛eyÇÜ˛ Ï̂l
ÓƒÓ•yÓ̊ Ï̂Îyàƒ–

!l¡¨ !ï˛Î≈Ü˛

í z̨Õ‘¡∫ x«˛ ̂ Ì Ï̂Ü˛ l!ï˛Ó˚
!Óã%̨ ƒ!ï˛ 300 ~Ó˚ Ü˛Ù–

!òàhs˝ ̂ òáy ÎyÎ˚–

ï%̨ °lyÙ)°Ü˛Ë˛y Ï̂Ó Ó,•Í
xM˛°

ê ∆̨y!˛õçyÜ˛yÓ˚

˛õ%̂ ÏÓ˚yË)̨ !Ù ̂ Ì Ï̂Ü˛ ̨õŸã˛yÍ
Ë)̨ !Ù Ï̂ï˛ •…y§ ̨õyÎ˚–

ï%̨ °lyÙ)°Ü˛Ë˛y Ï̂Ó Ó,•_Ó˚

˛õ!Ó̊ò¢≈lÜ˛Ó̊î ç!Ó̊˛õ

í z̨Fã˛ !ï˛Î≈Ü˛

í z̨Õ‘¡∫ x«˛ ̂ Ì Ï̂Ü˛ l!ï˛Ó˚
!Óã%̨ ƒ!ï˛ 300 ~Ó˚ ̂ Ó!¢–

!òàhs˝ ≤Ãï˛#Î˚Ùyl–

Ó,•_Ù xM˛°

ê ∆̨y!˛õçyÜ˛yÓ˚

˛õ%̂ ÏÓ˚yË)̨ !Ù ̂ Ì Ï̂Ü˛
˛õŸã˛yÍË)̨ !Ù Ï̂ï˛ •…y§ ̨õyÎ˚–

Ó,•_Ù

ÓƒyáƒyÙ)°Ü˛–
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!ã˛eÈüÈ 6.8  1 : 15000 ̂ flÒ Ï̂° xy Ï̂l≈•ƒy Ï̂ÙÓ˚ xy Ï̂°yÜ˛!ã˛e

!ã˛eÈüÈ 6.9  1 : 20,000 ̂ flÒ Ï̂° xy Ï̂l≈•ƒy Ï̂ÙÓ˚ xy Ï̂°yÜ˛!ã˛e

ˆflÒˆ Ï°Ó˚ !Ë˛!_ˆÏï˛ ÓyÎ˚Ó#Î˚
xyˆÏ°yÜ˛!ã˛ˆÏeÓ˚ ˆ◊!î!ÓË˛yà
(Types of Aerial Photo-

graphs Based on Scale):

ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛e Ï̂Ü˛ ̂ flÒ̂ Ï°Ó̊

!Ë˛!_ Ï̂ï˛ !ï˛l!ê˛ Ë˛y Ï̂à Ë˛yà Ü˛Ó˚y ÎyÎ˚–

(i) Ó,•Í ̂ flÒ° xy Ï̂°yÜ˛!ã˛e (Large

Scale Photographs) : Îál

ÓyÎ˚Ó#Î˚ xyˆÏ°yÜ˛!ã˛ˆÏeÓ˚ ˆflÒ° 1:

15,000 Óy ï˛yÓ̊ ̂ Ó!¢ •Î̊ñ ï˛ál ̂ §•z

xy Ï̂°yÜ˛!ã˛e Ï̂Ü˛ Ó,•Í Ï̂flÒ° xy Ï̂°yÜ˛!ã˛e

Ó Ï̂°–  å!ã˛e ÈüÈ 6.8ä

(ii) ÙyV˛y!Ó˚ ̂ flÒ° xy Ï̂°yÜ˛!ã˛e

(Medium Scale Photo-

graph): ˆÎ§Ü˛° ÓyÎ˚Ó#Î˚

xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊ ̂ flÒ° 1: 15,000

~ÓÇ 1: 30,000 ~Ó˚ Ù Ï̂ôƒ •Î˚ñ

ˆ§à%!°ˆÏÜ˛ ÙyV˛y!Ó ˚ ˆflÒ°

xy Ï̂°yÜ˛!ã˛e Ó Ï̂°– å!ã˛e ÈüÈ 6.9ä
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!ã˛eÈüÈ 11 : §Ùyhs˝Ó˚y° x!Ë˛ Ï̂«˛˛õ

!ã˛eÈüÈ 6.10  1 : 40,000 ̂ flÒ Ï̂° xy Ï̂l≈•ƒy Ï̂ÙÓ˚ xy Ï̂°yÜ˛!ã˛e

(iii) «%˛o ˆflÒ° xyˆÏ°yÜ˛!ã˛e

(Small Scale Photo-

graphs): ̂ Î§Ü˛° xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚

ˆflÒ° 1: 30,000 ~Ó˚ ̂ SÈyê˛ •Î˚ ï˛ál

ˆ§à%̂ Ï°y Ï̂Ü˛ «%̨ o ˆflÒ° xy Ï̂°yÜ˛!ã˛e

Ó Ï̂°– å!ã˛e ÈüÈ 6.10ä

ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ çƒy!Ù!ï˛ (GEOMETRY OF AN AERIAL PHOTOGRAPH):

ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊ çƒy!Ù!ï˛ ̂ ÓyV˛yÓ̊ çlƒñ Ë)̨ !ÙÓ̊ !l!Ó̊ Ï̂á xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊ !fiÌ!ï˛Ó̊ ≤Ãyôylƒ Ï̂Ü˛

à%Ó˚c ̂ òGÎ˚y •Î˚– ̂ ÎÙl ÈüÈ ̂ Î ̨õ Ï̂Ì Ó˚!Ÿ¬ Ë)̨ !Ù Ï̂ï˛ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ !l!Ó˚̂ Ïá x!Ë˛!«˛Æ •Î˚ åxy Ï̂°yÜ˛!ã˛e

Óy Ùyl!ã˛eä– !l¡¨!°!áï˛ !ï˛l!ê˛ x!Ë˛ Ï̂«˛ Į̈̂ õÓ˚ í z̨òy•Ó˚î ~•z !Ó£ÏÎ˚!ê˛

ˆÓyV˛yÓ˚ ̂ «˛ Ï̂e §• Ï̂Îy!à • Ï̂Ó–

§Ùyhs˝Ó˚y° x!Ë˛ˆÏ«˛˛õ (Parallel Projection): ~ ôÓ˚ˆÏlÓ˚

x!Ë˛ Ï̂«˛ Į̈̂ õñ x!Ë˛!«˛Æ Ó˚!Ÿ¬à%̂ Ï°y §Ùyhs˝Ó˚y° !Ü˛v Óyôƒï˛yÙ)°Ü˛Ë˛y Ï̂Ó

í z̨Õ‘¡∫ lÎ˚– LL
1 
Ë)̨ !Ù Ï̂ï˛ ABC !eË)̨ ç!ê˛ x!Ë˛!«˛Æ • Ï̂Î˚̂ ÏSÈ abc

!eË)̨ ç !•§y Ï̂Ó– å!ãeÈüÈ6.11ä
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§Ù Ï̂Ü˛yî#Î˚ x!Ë˛ Ï̂«˛˛õ (Orthogonal Projection): •z•y §Ùyhs˝Ó˚y°

x!Ë˛ Ï̂«˛ Į̈̂ õÓ˚ ~Ü˛!ê˛ ≤ÃÜ˛yÓ˚ !Ó Ï̂¢£Ï– Ùyl!ã˛e •° Ë)̨ !ÙË˛y Ï̂àÓ˚ §Ù Ï̂Ü˛yî#Î˚

x!Ë˛ Ï̂«˛˛õ– ~ ôÓ̊ Ï̂lÓ̊ x!Ë˛ Ï̂«˛ Į̈̂ õÓ̊ §%!Óôy •° ̂ Îñ ò)Ó̊cñ ̂ Ü˛yî Óy §Ùï˛°#Î̊

xM˛°à%̂ Ï°y Ó›§Ù)̂ Ï•Ó˚ í z̨Fã˛ï˛yÓ˚ ̨õyÌ≈Ü˛ƒ ̂ Ì Ï̂Ü˛ fl∫ï˛sf– !ã˛e ÈüÈ6.12 ~Ü˛!ê˛

§Ù Ï̂Ü˛yî#Î̊ x!Ë˛ Ï̂«˛ Į̈̂ õÓ̊ í z̨òy•Ó̊î ̂ Îáy Ï̂l x!Ë˛!«˛Æ Ó̊!Ÿ¬à%̂ Ï°y LL
1 ̂

Ó̊áyÓ̊

§Ù Ï̂Ü˛y Ï̂î xÓ!fiÌï˛– !ãeÈüÈ 6.12

ˆÜ˛!wÎ˚ x!Ë˛ Ï̂«˛˛õ (Central Projection): !ã˛e 6.13 ~ÈüÈ ˆÜ˛!wÎ˚

x!Ë˛ Ï̂«˛ Į̈̂ õÓ˚ ~Ü˛!ê˛ í z̨òy•Ó˚î ̂ òáy Ï̂ly •°– Aa, Bb ~ÓÇ Cc x!Ë˛!«˛Æ

Ó˚!Ÿ¬à%̂ Ï°y ~Ü˛•z !Ó®% ‘O’ !ò Ï̂Î˚ ÎyÎ˚ñ Îy Ï̂Ü˛ ̨õ!Ó˚̂ Ï≤Ã«˛î ̂ Ü˛w (Perspec-

tive Centre) Ó Ï̂°– ˆ° Ï̂™Ó˚ Ùyôƒ Ï̂Ù ˆÎ ≤Ã!ï˛Ù)!ï≈̨  x!Ë˛!«˛Æ •Î˚ ï˛y

ˆÜ˛!wÎ˚ x!Ë˛ Ï̂«˛˛õ !•§y Ï̂Ó àîƒ Ü˛Ó˚y •Î˚–

ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛eñ ~Ü˛!ê˛ ̂ Ü˛w#Î̊ x!Ë˛ Ï̂«˛˛õñ Îy ̨õ)̂ ÏÓ≈•z xy Ï̂°yã˛ly

Ü˛Ó̊y • Ï̂Î̊ Ï̂SÈ– ~Ü˛!ê˛ §¡õ)î≈Ó̊)̂ Į̈ õ í z̨Õ‘¡∫ §Ùï˛° Ë)̨á Ï̂u˛Ó̊ ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛e

çƒy!Ù!ï˛Ü˛Ë˛yˆÏÓ ˙ ~°yÜ˛yÓ˚ Ùyl!ã˛ˆÏeÓ˚ xl%Ó˚)˛õ •Î˚– ï˛y §ˆÏ_¥Gñ

xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ l!ï˛Ó˚ Ü˛yÓ˚̂ Ïî ~ÓÇ ̂ Î Ë)̨ ÈüÈË˛y Ï̂àÓ˚ xy Ï̂°yÜ˛!ã˛e @˝Ã•î Ü˛Ó˚y

• Ï̂Î˚̂ ÏSÈ ï˛yÓ˚ í z̨Fã˛ï˛yàï˛ ˛õyÌ≈̂ ÏÜ˛ƒÓ˚ Ü˛yÓ˚̂ Ïîñ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛eà%̂ Ï°y

çƒy!Ù!ï˛Ü˛Ë˛y Ï̂Ó xl%Ó)̨̊ õ Ùyl!ã˛e ̂ Ì Ï̂Ü˛ !Ü˛S%Èê˛y xy°yòy •Î˚–

!ã˛e 6.14 xl%ÎyÎ˚#ñ S •° Ü˛ƒ Ï̂ÙÓ˚y ̂ ° Ï̂™Ó˚ ̂ Ü˛w– Ë)̨ ÈüÈ§Ùï˛° ̂ Ì Ï̂Ü˛

ˆÎ Ó˚!Ÿ¬à%FSÈà%̂ Ï°y !là≈ï˛ •Î˚ ˆ§à%̂ Ï°y ˆ° Ï̂™Ó˚ ˆÜ˛w !Ó®%̂ Ïï˛ !Ù!°ï˛ •Î˚

~ÓÇ Ó›§Ù)̂ Ï•Ó̊ !ã˛e àë˛ Ï̂lÓ̊ ̂ «˛ Ï̂e ̂ §•z !Ó®% ̂ Ì Ï̂Ü˛ ̂ l Ï̂à!ê˛Ë˛ åxy Ï̂°yÜ˛!ã˛eä ï˛ Ï̂° !ÓÜ˛#î≈ •Î̊– ~ï˛òl%§y Ï̂Ó̊ñ

ˆÜ˛!wÎ˚ x!Ë˛ Ï̂«˛ Į̈̂ õ §ÙhflÏ §Ó˚° Ï̂Ó˚áy ~Ü˛!ê˛ xl%Ó)̨̊ õ !Ó®%̂ Ïï˛ !Ù!°ï˛ •Î˚ xÌy≈Íñ ̂ §•z §Ó˚° Ï̂Ó˚áyñ ̂ Î!ê˛ Ó›

~ÓÇ !ã˛ Ï̂eÓ˚ § Ï̂Aà !Ó®%à%̂ Ï°y Ï̂Ü˛ Î%=˛ Ü˛ Ï̂Ó˚ñ ï˛y ~Ü˛•z !Ó®% !ò Ï̂Î˚ ÎyÎ˚ – !ã˛e 6.14 !ê˛ ˆï˛ ~•z §¡õÜ≈̨ !ê˛

≤Ãò!¢≈ï˛ • Ï̂Î˚̂ ÏSÈ–

§Ó˚° Ï̂Ó˚áy AAi, BBi, CCi ~ÓÇ DDi Ë)̨ !ÙË˛y Ï̂àÓ˚ xl%Ó)̨̊ õ !Ó®%à%̂ Ï°y Ï̂ï˛ ~ÓÇ ˆl Ï̂à!ê˛Ë˛ ï˛ Ï̂°

!Ù!°ï˛ •Î˚– í z̨òy•Ó˚îfl∫Ó%̨̊ õ Ó°y ÎyÎ˚ñ Ë)̨ ÈüÈ§Ùï˛ Ï̂° A ~ÓÇ ̂ l Ï̂à!ê˛Ë˛ ï˛ Ï̂° Ai (xÌÓy Úa’ ̂ l Ï̂à!ê˛Ë˛ ï˛ Ï̂°ä

•° ~Ü˛!ê˛ ̂ Ó˚áy Îy xl%Ó)̨̊ õ !Ó®%à%̂ Ï°yÓ˚ §y Ï̂Ì Î%=˛ •Î˚ñ Îy Ü˛ƒy Ï̂ÙÓ˚yÓ˚ ̂ ° Ï̂™Ó˚ ̂ Ü˛w !ò Ï̂Î˚ ÎyÎ˚– Î!ò xyÙÓ˚y

S ˆÌ Ï̂Ü˛ Ü˛ƒy Ï̂ÙÓ˚yÓ˚ x«˛ xl%§Ó˚î Ü˛ Ï̂Ó˚ ˆl Ï̂à!ê˛Ë˛ ï˛ Ï̂° ~Ü˛!ê˛ °¡∫ xÇÜ˛l Ü˛!Ó˚ ï˛álñ ˆÎ !Ó®%̂ Ïï˛ °¡∫!ê˛

ˆl Ï̂à!ê˛Ë˛ ï˛ Ï̂° !Ù!°ï˛ •Î˚ ï˛y Ï̂Ü˛ ≤Ãôyl Óy Ù%áƒ !Ó®% Ó Ï̂° (Principal Point) å!ã˛e 6.14 -~ P !Ó®%ä–

Î!ò xyÙÓ˚y ̂ §•z ̂ Ó˚áy!ê˛ Ï̂Ü˛ Ë)̨ !Ù ̨õÎ≈hs˝ §¡±§y!Ó˚ï˛ Ü˛!Ó˚ñ •z•y °«˛ƒ ̨õ,¤˛ å!ã˛!eï˛ Ë)̨ !Ùä PG ̂ ï˛ !Ù!°ï˛ •Î˚ñ

xÌy≈Í Ë)̨ !Ù Ù%áƒ !Ó®%!ê˛– xl%Ó)̨̊ õË˛y Ï̂Óñ Î!ò xyÙÓ˚y S !ò Ï̂Î˚ ~Ü˛!ê˛ í z̨Õ‘¡∫ ̂ Ó˚áy å°¡∫̂ ÏÓ˚áyñ Îy ÙyôƒyÜ˛£Ï≈l myÓ˚y

!l Ï̂ò≈!¢ï˛ä •z•y xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ l Ï̂à!ê˛ Ï̂ËĮ̈ Ó˚ §y Ï̂Ì !Ù!°ï˛ •Î˚ Îy x Ï̂ôy!Ó®% (Nadir Point) ~ÓÇ Ë)̨ !Ù Ï̂ï˛

Ë)̨ !Ù x Ï̂ôy!Ó®% (Ground Nadir Point) ly Ï̂Ù ̨õ!Ó˚!ã˛ï˛– !ã˛e 6.3, 6.5 ~ÓÇ 6.7 !lÓ˚#«˛î Ü˛Ó˚̂ Ï° ̂ òáy

!ã˛eÈüÈ 6.12 §Ù Ï̂Ü˛yî#Î˚ x!Ë˛ Ï̂«˛˛õ

!ã˛eÈüÈ 6.13 ̂ Ü˛w#Î˚ x!Ë˛ Ï̂«˛˛õ
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ÎyÎ˚ ˆÎ °¡∫̂ ÏÓ˚áy (Plumb Line) ~ÓÇ Ü˛ƒy Ï̂ÙÓ˚yÓ˚ x«˛ í z̨Õ‘¡∫ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ˆ«˛ Ï̂e §ÙfiÌy!lÜ˛ !Ü˛v

!ï˛Î≈Ü˛ Óy l!ï˛Î%=˛ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ «˛ Ï̂e ï˛y §• Ï̂ç ̨õ,ÌÜ˛ Ü˛Ó˚y ÎyÎ˚– §%ï˛Ó˚yÇñ í z̨Õ‘¡∫ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ «˛ Ï̂e

Ù%áƒ!Ó®% G x Ï̂ôy!Ó®% ~ Ï̂Ü˛ x˛õ Ï̂Ó˚Ó˚ §y Ï̂Ì !Ù!°ï˛ •Î˚– !ï˛Î≈Ü˛ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ «˛ Ï̂eñ Ü˛ƒy Ï̂ÙÓ˚yÓ˚ x«˛ ~ÓÇ

°¡∫̂ ÏÓ˚áy !Ù Ï̂° ˆÎ ˆÜ˛yî!ê˛ àë˛l Ü˛ Ï̂Ó˚ ï˛y Ï̂Ü˛ l!ï˛Î%=˛ ˆÜ˛yî Ó Ï̂° (Tilt angle)– !ã˛e 6.14 ~Ü˛!ê˛ í z̨Õ‘¡∫

xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ˛õ Ï̂ç!ê˛Ë˛ G ˆl Ï̂à!ê˛Ë˛ ò%!ê˛ ï˛°•z ≤Ãò!¢≈ï˛ Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ– ˛õ Ï̂ç!ê˛Ë˛ G ˆl Ï̂à!ê˛Ë˛ ï˛ Ï̂°Ó˚

çƒy!Ù!ï˛!ê˛ ~Ü˛Ó)̨̊ õ–

~áy Ï̂l ~!ê˛ Ó%V˛ Ï̂ï˛ • Ï̂Ó ˆÎ SP xÌ≈yÍ Ü˛ƒy Ï̂ÙÓ˚y ˆ°™ G ˆl Ï̂à!ê˛Ë˛ ï˛ Ï̂°Ó˚ Ù Ï̂ôƒ ˆÎ

§Ù Ï̂Ü˛Ô!îÜ˛ ò%Ó˚c Ó˚̂ ÏÎ˚̂ ÏSÈ ï˛y Ï̂Ü˛ ˆÜ˛!wÜ˛ ˜òâ≈ƒ (Focal Length) Ó Ï̂°– x˛õÓ˚ !ò Ï̂Ü˛ñ SP
G

xÌ≈yÍ Ü˛ƒy Ï̂ÙÓ˚yÓ˚ ̂ °™ ~ÓÇ xy Ï̂°yÜ˛!ã˛e à,!•ï˛ Ë)̨ !ÙÓ˚ Ù Ï̂ôƒ ̂ Î §Ù Ï̂Ü˛Ô!îÜ˛ ò%Ó˚c ï˛y Ï̂Ü˛ Êœ̨ y•zÇ

•y•zê˛ (Flying Height) Ó Ï̂°–

!ã˛eÈüÈ 6.14  í z̨Õ‘¡∫ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ çƒy!Ù!ï˛

ˆl Ï̂à!ê˛Ë˛
P åÙ%áƒ!Ó®% ‡ ly!òÓ˚ä

S å˛õ!Ó˚̂ Ï≤Ã«˛î ̂ Ü˛wä

˛õ Ï̂ç!ê˛Ë˛

P
G
 åË)̨ !ÙÓ˚ Ù%áƒ!Ó®% ‡ Ë)̨ !Ù ly!òÓ˚ä

xy Ï̂°yÜ˛!ã˛e à,•#ï˛ Ë)̨ !Ù
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Ùyl!ã˛e ~ÓÇ ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊ Ù Ï̂ôƒÜ˛yÓ̊ ̨õyÌ≈Ü˛ƒ  (DIFFERENCE BETWEEN A

MAP AND AN AERIAL PHOTOGRAPH)

ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛e ̂ Ì Ï̂Ü˛ §Ó̊y§!Ó̊ Ùyl!ã˛e á%Ñ̂ Ïç ̨õyGÎ̊y ÎyÎ̊ ly– Ü˛yÓ̊îñ Ùyl!ã˛e G ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊

Ù Ï̂ôƒ ̂ ≤’!l Ï̂Ù!ê ∆̨ (Planimetry) Óy x!Ë˛̂ Ï«˛̂ Į̈ õÓ̊ ~ÓÇ ̂ ≤Ã«˛y˛õ Ï̂îÓ̊ Ù Ï̂ôƒ ̂ ÙÔ!°Ü˛ ̨õyÌ≈Ü˛ƒ Ó̊ Ï̂Î̊ Ï̂SÈ– ̨õyÌ≈Ü˛ƒà%̂ Ï°y

!l Ï̂ã˛Ó˚ §yÓ˚!î lÇ 6.2 ˆï˛ ̂ òGÎ˚y •°ÈÈ üüüÈ

ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛e

•z•y ~Ü˛!ê˛ ̂ Ü˛!wÎ˚ x!Ë˛ Ï̂«˛˛õ–

ÓyÎ˚Ó#Î˚ xyˆÏ°yÜ˛!ã˛e çƒy!Ù!ï˛Ü˛Ë˛yˆÏÓ Ë)˛°–

çƒy!Ù!ï˛Ü˛ !ÓÜ,̨ !ï˛ xy Ï̂°yÜ˛!ã˛̂ ÏeÓ̊ ÙôƒË˛y Ï̂à Ü˛Ù !Ü˛v

≤Ãyhs˝Ë˛y Ï̂à Ü ̨ Ù¢ Ó,!Âô ̨õyÎ˚–

xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ flÒ°!ê˛ §Ùyl Ìy Ï̂Ü˛ ly–

xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊ ̨õ!Ó̊Óô≈l‡§Ç Ï̂«˛˛õî xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊

!Ó£ÏÎ̊Ó›Ó̊ ˆÜ˛yˆÏly ˛õ!Ó˚Óï≈˛l Ü˛ˆÏÓ˚ ly ~ÓÇ á%Ó

§• Ï̂ç §¡õß¨ Ü˛Ó˚y ÎyÎ˚–

ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e ò)à≈Ù ~ÓÇ ≤Ã!ï˛Ü)̨ ° xM˛ Ï̂°Ó˚

çlƒ §•yÎ˚Ü˛–

§yÓ˚!î 6.2 : Ùyl!ã˛e G ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ Ù Ï̂ôƒÜ˛yÓ˚ ̨õyÌ≈Ü˛ƒ ÈüÈ

Ùyl!ã˛e

•z•y ~Ü˛!ê˛ §Ù Ï̂Ü˛yî#Î˚ x!Ë˛ Ï̂«˛˛õ–

Ùyl!ã˛e •° x!Ë˛!«˛Æ Ë)̨ ÈüÈË˛y Ï̂àÓ˚ çƒy!Ù!ï˛Ü˛Ë˛y Ï̂Ó

!lË)≈̨ ° í z̨̨ õfiÌy˛õl–

Ùyl!ã˛ Ï̂eÓ˚ ̂ flÒ°!ê˛ Ùyl!ã˛e ̨õ!Ó˚§ Ï̂Ó˚Ó˚ §ÙhflÏ xÇ¢

Óƒy!˛õ §Ùyl–

Ùyl!ã˛ Ï̂eÓ̊ õ!Ó̊Óô≈l‡§Ç Ï̂«˛˛õ Ï̂îÓ̊ çlƒ ï˛y lï%̨l Ü˛ Ï̂Ó̊

˛õ%lÓ˚yÎ˚ xÇÜ˛l Ü˛Ó˚̂ Ïï˛ •Î˚–

ò)à≈Ù G˛ ≤Ã!ï˛Ü)̨° xM˛̂ Ï°Ó̊ Ùyl!ã˛̂ ÏeÓ̊ !ã˛eyÇÜ˛l á%Ó•z

Ü˛!ë˛l ~ÓÇ Ùy Ï̂V˛ Ùy Ï̂V˛ •z•y ~ Ï̂Ü˛Óy Ï̂Ó˚•z x§Ω˛Ó–

~Ü˛!ê˛ §Ùï˛° Ë )̨ÈüÈË˛yà ly • Ï̂° í z̨Õ‘¡∫ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ˆ«˛ Ï̂eG ˆflÒ Ï̂°Ó˚ ˆÜ˛y Ï̂ly §yÙO§ƒ

Ìy Ï̂Ü˛ ly– ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ãe Ï̂Ü˛ Ùyl!ã˛e !ÓÜ˛“ Ó)̊̂ Į̈ õ ÓƒÓ•y Ï̂Ó˚Ó˚ ˛õ)̂ ÏÓ≈ ˛õ!Ó˚̂ Ï≤Ã«˛î ò,¢ƒ (Perspective

View) ̂ Ì Ï̂Ü˛ ̂ ≤’!l Ï̂Ù!ê ∆̨Ü˛ ò,¢ƒ Ï̂ï˛ Ó̊%̨ õyhs˝!Ó̊ï˛ Ü˛Ó̊ Ï̂ï˛ •Î̊– ~ ôÓ̊ Ï̂lÓ̊ Ó̊%̨ õyhs˝!Ó̊ï˛ xy Ï̂°yÜ˛!ã˛eà%̂ Ï°y x Ï̂Ì≈yÊ˛ Ï̂ê˛y

(Orthophoto) ly Ï̂Ù ̨õ!Ó˚!ã˛ï˛–
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ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ flÒ° (SCALE OF ARIEL PHOTOGRAPH) :

Ùyl!ã˛ Ï̂eÓ̊ ̂ flÒ° §¡õ Ï̂Ü≈̨  ôyÓ̊ly ̂ ï˛yÙy Ï̂òÓ̊ ̨õ)̂ ÏÓ≈•z • Ï̂Î̊ Ï̂SÈ å!mï˛#Î̊ xôƒy Ï̂Î̊ä– ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊ ̂ flÒ̂ Ï°Ó̊

ôyÓ̊ly Ùyl!ã˛e ̂ flÒ̂ Ï°Ó̊ ôyÓ̊lyÓ̊ xl%Ó̊%̨ õ– ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊ ̂ flÒ° •°ñ Ë)̨ !ÙË˛y Ï̂àÓ̊ ò%!ê˛ fiÌy Ï̂lÓ̊ Ù Ï̂ôƒÜ˛yÓ̊

ò)Ó˚c G xy Ï̂°yÜ˛!ã˛ Ï̂e ˆ§•z ò%!ê˛ !Ó®%Ó˚ Ù Ï̂ôƒÜ˛yÓ˚ ò)Ó˚̂ ÏcÓ˚ xl%̨ õyï˛– •z•y §Ùï%̨ °ƒ ~Ü˛Ü˛ 1 ˆ§!Ù = 1000

!Ü˛!Ù åÓy 12000 •z!M˛ä Óyñ Ë˛@¿yÇ¢§)ã˛Ü˛ ̂ flÒ Ï̂° å1: 100000ä–

!Ü˛ ôÓ˚̂ ÏlÓ˚ Ó› ò,¢ƒÙyl • Ï̂Óñ !•§y Ï̂ÓÓ˚ ÎÌyÌ≈ï˛y ~ÓÇ !l!ò≈T˛ í z̨̨ õyòylà%̂ Ï°y !Ü˛Ë˛y Ï̂Ó ≤Ãï˛#Î˚Ùyl • Ï̂Ó

ï˛y ̂ flÒ Ï̂°Ó̊ Ùyôƒ Ï̂Ù !lô≈y!Ó̊ï˛ •Î̊– Îál ̂ Ü˛y Ï̂ly ~Ü˛!ê˛ ̂ Ë˛Ô Ï̂ày!°Ü˛ !Ó Ï̂Ÿ’£Ïî ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊ Ùyôƒ Ï̂Ù

Ü˛Ó˚y •Î˚ ï˛ál Ùy Ï̂V˛ Ùy Ï̂V˛ Ó›§Ù)̂ Ï•Ó˚ §Çáƒy àîlyñ !l!ò≈T˛ ˛õ!Ó˚Ùyl í z̨̨ õyòyl myÓ˚y xyÓ,ï˛ xM˛° xÌÓy

ï˛y Ï̂òÓ˚ ̃ ò Ï̂â≈ƒÓ˚ !Ë˛!_ Ï̂ï˛ ̂ Ü˛y Ï̂ly !l!ò≈T˛ ̃ Ó!¢T˛ƒ §ly=˛ Ü˛Ó˚y ≤Ã Ï̂Î˚yçl– ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e ÓƒyáyÓ˚ §ÙÎ˚

~§Ü˛° Ùyey !lô≈yÓ̊lñ xy Ï̂°yÜ˛!ã˛̂ ÏeÓ̊ ̃ òâ≈ƒ G ̂ «˛eÊ˛° !•§yÓ Ü˛Ó̊y ≤Ã̂ ÏÎ̊yçl– ~ Ï̂«˛̂ Ïe ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛̂ ÏeÓ̊

ˆflÒ° §¡õ Ï̂Ü≈̨  ôyÓ˚ly ÌyÜ˛y ≤Ã Ï̂Î˚yçl– !Ó!Ë˛ß¨ ï˛ Ï̂ÌƒÓ˚ !Ë˛!_ Ï̂ï˛ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ flÒ° !lôy≈Ó˚l Ü˛Ó˚yÓ˚

!ï˛l!ê˛ ≤Ã!Ü ̨ Î˚y Ó˚̂ ÏÎ˚̂ ÏSÈ–

≤Ã!Ü ̨ Î˚y ÈüÈ 1: xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ò)Ó˚c G Ë)̨ !ÙÓ˚ ò)Ó˚̂ ÏcÓ˚ Ù Ï̂ôƒÜ˛yÓ˚ §¡õÜ≈̨ fiÌy˛õ Ï̂lÓ˚ ÙyôƒÙ
(Method - 1: By Establishing Relationship between Photo Distance and Ground

Distance) : í z̨°¡∫ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ flÒ° !lô≈yÓ˚l á%Ó•z §•ç • Ï̂Î˚ ̨õ Ï̂í ¸̨ñ Î!ò x!ï˛!Ó˚=˛ !Ü˛S%È ï˛Ìƒñ ̂ ÎÙl

ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ò%!ê˛ §ly=˛ Ï̂Îyàƒ !Ó®%Ó˚ Ë)̨ !Ù ò)Ó˚c !lî≈Î˚ Ü˛Ó˚y ÎyÎ˚– ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂e ̨õ!Ó˚Ùy˛õ

Ü˛Ó̊y ò)Ó̊ Ï̂cÓ̊ (D
P
) §y Ï̂Ì ≤Ãò_ Ë)̨ !ÙÓ̊ ò)Ó̊c §Ù)• åD

G
ä çyly ÎyÎ̊ ï˛ Ï̂Ó ~§Ó ̂ «˛ Ï̂e ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊

ˆflÒ°!ê˛ Ï̂Ü˛ ~•z ò%!ê˛ ò)Ó˚̂ ÏcÓ˚ xl%̨ õy Ï̂ï˛ xÌ≈yÍ D
P
/D

G 
ˆï˛ ̨ õ!Ó˚Ùy˛õ Ü˛Ó˚y Îy Ï̂Ó–

≤ÃŸ¿ 6.1 - ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ò%!ê˛ !Ó®%Ó˚ Ù Ï̂ôƒÜ˛yÓ˚ ò)Ó˚c 2 ˆ§!Ù– ˆ§•z ~Ü˛•z !Ó®% ò%!ê˛Ó˚ Ù Ï̂ôƒÜ˛yÓ˚

ò)Ó˚c 1 !Ü˛!Ù– ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ flÒ°!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y (S
P
)

§Ùyôyl

SP = D
P
 : D

G

      
= 2 ˆ§!Ù ı 1 !Ü˛!Ù

   = 2 ˆ§!Ù ı 1†100000 !Ü˛!Ù

   = 1ı100000/2 = 50,000 ˆ§!Ù

   = 1 ~Ü˛Ü˛ 50000 ~Ü˛Ü˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚

§%ï˛Ó˚yÇñ SP = 1ı50,000
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≤Ã!Ü ̨ Î˚y ÈüÈ 2 ı xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ò)Ó˚c G Ùyl!ã˛ Ï̂eÓ˚ ò)Ó˚̂ ÏcÓ˚ Ù Ï̂ôƒÜ˛yÓ˚ §¡õÜ≈̨  fiÌy˛õ Ï̂lÓ˚
Ùyôƒ Ï̂ÙÈ (Method - 2 : By Establishing Relationship Between Photo Distance

and Map Distance) :  xyÙÓ˚y çy!l ̂ Îñ Ë)̨ !ÙË˛y Ï̂àÓ˚ ò%!ê˛ !Ó®%Ó˚ Ù Ï̂ôƒÜ˛yÓ˚ ò)Ó˚c §Ó≈òy çyly Ìy Ï̂Ü˛ ly–

Îy•z ˆ•yÜ˛ñ Î!ò ˙ xM˛ Ï̂°Ó˚ ˆÜ˛y Ï̂ly !lË≈̨ Ó˚̂ ÏÎyàƒ Ùyl!ã˛e ˛õyGÎ˚y ÎyÎ˚ñ ï˛ Ï̂Ó ï˛y xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ˆflÒ°

!lô≈yÓ˚̂ Ïl ÓƒÓ•yÓ˚ Ü˛Ó˚y ÎyÎ˚– xlƒË˛y Ï̂Ó Ó° Ï̂ï˛ ˆà Ï̂°ñ ò%!ê˛ !Ó®%Ó˚ Ù Ï̂ôƒ ˆÎ §ly=˛ Ï̂Îyàƒ ò)Ó˚cñ Îy ÓyÎ˚Ó#Î˚

xy Ï̂°yÜ˛!ã˛e G Ùyl!ã˛e ò%!ê˛Ó˚ Ù Ï̂ôƒ•z Ó˚̂ ÏÎ˚̂ ÏSÈñ ̂ §•z ò%!ê˛ !Ó®% xyÙy Ï̂òÓ˚ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ flÒ° (S
P
)

!lî≈̂ ÏÎ˚ §y•yÎƒ Ü˛ Ï̂Ó˚– ~•z ò%!ê˛ ò)Ó˚̂ ÏcÓ˚ Ù Ï̂ôƒÜ˛yÓ˚ §¡õÜ≈̨  !l¡¨!°!áï˛ í z̨̨ õy Ï̂Î˚ ≤ÃÜ˛y¢ Ü˛Ó˚y ÎyÎ˚ ÈüüüÈ

åxy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ flÒ° ı Ùyl!ã˛e ̂ flÒ°ä ù åxy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ò)Ó˚c ı Ùyl!ã˛ Ï̂eÓ˚ ò)Ó˚cä

xyÙÓ˚y ~•z !§Âôy Ï̂hs˝ í z̨̨ õl#ï˛ • Ï̂ï˛ ˛õy!Ó˚ ˆÎñ

xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ flÒ° (S
P
) = xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ò)Ó˚c D

p
ı Ùyl!ã˛ Ï̂eÓ˚ ò)Ó˚c (D

m
) †

Ùyl!ã˛ Ï̂eÓ˚ ̂ flÒ Ï̂°Ó˚ à%lÜ˛ (msf)

≤ÃŸ¿ 6.2 - Ùyl!ã˛ Ï̂e ò%!ê˛ !Ó®%Ó˚ Ù Ï̂ôƒÜ˛yÓ˚ ò)Ó˚c 2 ˆ§!Ù– •z•yÓ˚ ÓyÎ˚Ó#Î˚ Ùyl!ã˛ Ï̂e xl%Ó%̨̊ õ ò)Ó˚c •° 10

ˆ§!Ù– xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ flÒ°!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y Îál Ùyl!ã˛e ̂ flÒ° 1:50000

S
P
 = D

P
 : D

M 
† Msf

xÌÓyñ     = 10 ˆ§!Ù ı 2 ˆ§!Ù † 50,000

xÌÓyñ     = 10 ˆ§!Ù ı 10000 ˆ§!Ù

xÌÓyñ     = 1 : 100000/10 = 10000 ˆ§!Ù

xÌÓyñ     = 1 ~Ü˛Ü˛ 10000 ~Ü˛Ü˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚

§%ï˛Ó̊yÇñ Sp = 1: 10000

≤Ã!Ü ˛Î˚y ÈüÈ 3 : ò,¢ƒ ˜òâ≈ƒï˛y (f) ~ÓÇ !ÓÙyˆÏlÓ˚
í z̨í ¸̨yl í z̨Fã˛ï˛yÓ˚ (H) Ù Ï̂ôƒÜ˛yÓ˚ §¡õÜ≈̨  fiÌy˛õ Ï̂lÓ˚
ÙyôƒˆÏÙ (Method - 3 : By Establishing

Relationship Between Focal Length (f)

and Flying Height (H) of the Aircraft)

Î!ò xy Ï̂°yÜ˛!ã˛e ~ÓÇ Ë)̨ !Ù xÌÓy Ùyl!ã˛ Ï̂eÓ˚

xy Į̈̂ õ!«˛Ü˛ ò)Ó˚̂ ÏcÓ˚ x!ï˛!Ó˚=˛ ï˛Ìƒ ly Ìy Ï̂Ü˛ñ ï˛álG

xyÙÓ̊y xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊ ̂ flÒ° !lî≈Î̊ Ü˛Ó̊ Ï̂ï˛ ̨õy!Ó̊ñ Î!ò

xyÙy Ï̂òÓ˚ Ü˛y Ï̂SÈ Ü˛ƒy Ï̂ÙÓ˚yÓ˚ ò,¢ƒ ˜òâ≈ƒï˛y (f) ~ÓÇ

!ÓÙyˆÏlÓ˚ í˛ zí˛ ¸yl í˛ zFã˛ï˛y (H) çyly ÌyˆÏÜ˛–

å!ã˛eÈüÈ6.15ä– Î!ò ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛e í z̨Õ‘¡∫ Óy ≤ÃyÎ̊

í z̨Õ‘¡∫ •Î˚ ~ÓÇ ˆÎ Ë)̨ !ÙË˛y Ï̂àÓ˚ xy Ï̂°yÜ˛!ã˛e @˝Ã•î

Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ ï˛y §Ùï˛° •Î˚ ï˛ Ï̂Ó xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚

!lô≈y!Ó̊ï˛ ̂ flÒ°!ê˛ x!ôÜ˛ !lË≈̨ Ó̊ Ï̂Îyàƒ •Î̊– ̂ Ó!¢Ó̊Ë˛yà

!ã˛e 6.15  Ü˛ƒy Ï̂ÙÓ˚yÓ˚  ò,¢ƒ  ˜òâ≈ƒï˛y  (f)  ~ÓÇ  !ÓÙy Ï̂lÓ˚  í z̨í ¸̨yl

í z̨Fã˛ï˛y (H)
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í z̨Õ‘¡∫ Ùyl!ã˛ Ï̂eñ Ü˛ƒy Ï̂ÙÓ˚yÓ˚ ò,¢ƒ ̃ òâ≈ƒï˛y (f) ~ÓÇ !ÓÙy Ï̂lÓ˚ í z̨í ¸̨yl í z̨Fã˛ï˛y (H) à%̂ Ï°y ≤Ãy!hs˝Î˚ ï˛Ìƒ !•§y Ï̂Ó

≤Ãòyl Ü˛Ó˚y •Î˚ åÓ: lÇ ÈüÈ 6.2ä– !ã˛e 6.15 !ê˛ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ˆflÒ° !lôy≈Ó˚̂ ÏlÓ˚ §)e !•§y Ï̂Ó !l¡¨!°!áï˛

í z̨̨ õy Ï̂Î˚ ÓƒÓ•,ï˛ • Ï̂ï˛ ̨ õy Ï̂Ó˚ ÈüÈ

ò,¢ƒ ˜òâ≈ƒï˛y (f) : í z̨í ¸̨yl í z̨Fã˛ï˛y (H) = xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ò)Ó˚c (D
P
) : Ë)̨ !ÙÓ˚ ò)Ó˚c (D

G
)

≤ÃŸ¿ 6.3 - Îál Ü˛ƒy Ï̂ÙÓ˚yÓ˚ ò,¢ƒ ˜òâ≈ƒï˛y 15 ˆ§!Ù ~ÓÇ !ÓÙy Ï̂lÓ˚ í z̨í ¸̨yl í z̨Fã˛ï˛y 7500 !Ùê˛yÓ˚ñ ÓyÎ˚Ó#Î˚

xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ flÒ° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

Sp = f:H

xÌÓyñ    Sp = 15 ˆ§!Ù ı 7500†100 ˆ§!Ù

xÌÓyñ Sp = 1 : 750000/15

§%ï˛Ó̊yÇñ Sp = 1 : 50,000

Ó: lÇ 6.2 í z̨Õ‘¡∫ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ≤Ãy!hs˝Î˚ ï˛Ìƒ

3000m 793 B/5-23

D 793 •° Ë˛yÓ˚ï˛#Î˚ ç!Ó˚̨ õ !ÓË˛y Ï̂àÓ˚ 73APFPS ò Ï̂°Ó˚ ~Ü˛!ê˛ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ !l!ò≈T˛Ü˛Ó˚î §Çáƒy– B •° ˆ§•z í z̨í ¸̨yl
§ÇfiÌy ̂ Î Óï≈̨Ùyl xy Ï̂°yÜ˛!ã˛e!ê˛ @Ã̋•î Ü˛ Ï̂Ó̊ Ï̂SÈ åË˛yÓ̊ Ï̂ï˛ ÓyÎ̊Ó#Î̊ xy Ï̂°yÜ˛!ã˛e @Ã̋•î Ü˛Ó̊yÓ̊ çlƒ !ï˛l!ê˛ í z̨í˛̧yl §ÇfiÌy §Ó̊Ü˛yÓ̊#Ë˛y Ï̂Ó
xl%̂ ÏÙy!òï˛– ̂ §•z §ÇfiÌyà%̂ Ï°y •° ÈüÈ Ë˛yÓ̊ï˛#Î̊ ÓyÎ̊%̂ Ï§lyñ ÓyÎ̊Ó#Î̊ ç!Ó̊˛õ ̂ Ü˛¡õy!lñ Ü˛°Ü˛yï˛y ~ÓÇ çyï˛#Î̊ ò)Ó̊§Ç Ï̂Óòl §ÇfiÌyñ
•yÎ˚oyÓyòñ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂e ÎÌyÜ ̨ Ï̂Ù A,B ~ÓÇ C !•§y Ï̂Ó !ã˛!•´ï˛ñ 5 •° ˛õyÕ‘y (strip) §Çáƒy ~ÓÇ 23 •° 5 lÇ
˛õyÕ‘yÓ˚ xy Ï̂°yÜ˛!ã˛e §Çáƒy–

í z̨í ¸̨yl í z̨Fã˛ï˛yÓ˚ §)ã˛Ü˛ l!ï˛Ó˚ §)ã˛Ü˛ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ̊
!l!ò≈T˛Ü˛Ó˚î D

!l Ï̂ò≈¢Ü˛ !ã˛•´
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xl%¢#°l#
§!ë˛Ü˛ í z̨_Ó˚ ÓySÈy•z Ü˛ Ï̂Ó˚y ı

1. !l Ï̂¡¨Ó˚ ̂ Ü˛yl‰ ôÓ˚̂ ÏlÓ˚ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂e !òàhs˝ ̂ òáy ÎyÎ˚ ÈüÈ
(a) í z̨°¡∫
(b) ˛ ≤ÃyÎ˚ í z̨°¡∫
(c) !l¡¨ !ï˛Î≈Ü˛
(d) í z̨Fã˛ !ï˛Î≈Ü˛

2. ̂ Ü˛yl ôÓ˚̂ ÏlÓ˚ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂e x Ï̂ôy!Ó®% ~ÓÇ ≤Ãôyl !Ó®% !Ù!°ï˛ •Î˚ ÈüÈ
(a) í z̨°¡∫
(b) ≤ÃyÎ˚ í z̨°¡∫
(c) !l¡¨ !ï˛Î≈Ü˛
(d) í z̨Fã˛ !ï˛Î≈Ü˛

3. ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂e ̂ Ü˛yl‰ ôÓ˚̂ ÏlÓ˚ x!Ë˛ Ï̂«˛˛õ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ ÈüÈ
(a) §Ùyhs˝Ó˚y°
(b) ˛ §Ù Ï̂Ü˛yî#Î˚
(c) ˆÜ˛!wÎ̊
(d) í z̨̨ õ Ï̂Ó˚Ó˚ ̂ Ü˛yl!ê˛•z lÎ˚–

§Ç!«˛Æ ≤ÃŸ¿yÓ°# ÈüÈ

1) fiÌ°!Ë˛!_Ü˛ ̨õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ !Ë˛!_ Ï̂ï˛ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ̂ Î ̂ Ü˛y Ï̂ly !ï˛l!ê˛ §%!Óôy ̂ ° Ï̂áy –

2) ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛e !Ü˛Ë˛y Ï̂Ó à,!•ï˛ •Î˚ ⁄

3) Ë˛yÓ˚ï˛#Î˚ ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ~Ü˛!ê˛ §Ç!«˛Æ !ÓÓÓ˚l òyG –

4) !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ 125 ¢ Ï̂∑Ó˚ Ù Ï̂ôƒ í z̨_Ó˚ òyG ÈüÈ
(i) ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ò%!ê˛ ≤Ãôyl ÓƒÓ•yÓ˚ ̂ ° Ï̂áy ~ÓÇ Óƒyáy Ü˛ Ï̂Ó˚y–
(ii) ˆflÒ° !lî≈̂ ÏÎ˚Ó˚ !Ó!Ë˛ß¨ ̨õÂô!ï˛à%̂ Ï°y ̂ ° Ï̂áy –
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xôƒyÎ˚ 7

ò)Ó̊ §Ç Ï̂Óò Ï̂lÓ̊ ̨õ!Ó̊ã˛Î̊  åIntroduction To Remote Sensingä

ˆï˛yÙÓ˚y £Ï¤˛ xôƒyˆÏÎ˚ ÓyÎ˚Ó#Î˚ xyˆÏ°yÜ˛!Óòƒy åAerial photographyä §¡õˆÏÜ≈ ̨ ˛õˆÏí˛¸ˆÏSÈy– Î!ò ̂ ï˛yÙÓ˚y
~Ó˚ !Ó£ÏÎ˚Ó› Îb §•Ü˛yˆÏÓ˚ xôƒÎ˚l Ü˛ˆÏÓ˚y– ï˛ˆÏÓ ˆï˛yÙÓ˚y í˛z˛õ°!kô Ü˛Ó˚ˆÏÓ ˆÎ ~!ê˛ •°ñ ÙylÓ ã˛«%˛Ó˚
!°!˛õÓÂô Ü˛Ó˚ˆÏlÓ˚ «˛Ùï˛y ~ÓÇ ˛õÎ≈ˆÏÓ«˛ˆÏlÓ˚ ≤Ã§y!Ó˚ï˛ ˛Ó˚)˛õ– ˆï˛yÙÓ˚y ~ê˛yG °«˛ Ü˛Ó˚ˆÏÓ xyˆÏ°yÜ˛!ã˛e
@˝Ã•î ≤Ã!Ü ˛Î˚y Ë)˛˛õ,ˆÏ¤˛Ó˚ Ó›Ó˚ ˛õÎ≈ˆÏÓ«˛l ~ÓÇ !°!˛õÓÂô Ü˛Ó˚ˆÏîÓ˚ ˆ«˛ˆÏe ÙylÓ ã˛«%˛Ó˚ ÙˆÏï˛y ~Ü˛•z Ó˚Ü˛Ù
l#!ï˛ ≤ÃˆÏÎ˚yà Ü˛ˆÏÓ˚– Î!òG ÙylÓ ã˛«%˛ ~ÓÇ xyˆÏ°yÜ˛!ã˛e @˝Ã•l ≤Ã!Ü ˛Î˚y ò%ˆÏê˛y•z ˆÜ˛yˆÏly !l!ò≈T˛ Ó› ˛õ,ˆÏ¤˛
≤Ã!ï˛ !Ù!lˆÏê˛ ˆÏÙyê˛ à,•#ï˛ ¢!=˛Ó˚ G˛õÓ˚ §)-Ë˛yˆÏÓ xyˆÏ°yÜ˛ ≤Ã!ï˛!Ü ˛Î˚y Ü˛ˆÏÓ˚– x˛õÓ˚!òˆÏÜ˛ñ Óï≈˛ÙyˆÏl ò)Ó˚
§ÇˆÏÓòl Îsfà%ˆÏ°y  Ó,•_Ó˚ ˛õ!Ó˚§ˆÏÓ˚ !Ó!Ü˛Ó˚îñ ≤Ã!ï˛Ê˛°l ‡ !làÙ≈lñ ˆ¢y£Ïl ~ÓÇ ˆ≤ÃÓ˚ˆÏîÓ˚ ˆÏ«˛ˆÏe
§Ü˛° Ó› ̨õ,ˆÏ¤˛ xÌy≈Í ÎyˆÏòÓ˚ ï˛y˛õÙyey 0 Ü˛ƒy°!Ë˛l å-2730Cä~Ó˚ ̂ Ó!¢ •Î˚ñ ï˛yˆÏòÓ˚ G˛õÓ˚ ≤Ã!ï˛!Ü ˛Î˚y
Ü˛ˆÏÓ˚–

1960 ~Ó˚ ò¢ˆÏÜ˛Ó˚ ≤ÃÌÙyˆÏô≈ ò)Ó˚ §ÇˆÏÓòl ¢∑!ê˛ ≤ÃÌÙ ÓƒÓ•yÓ˚ Ü˛Ó˚y •ˆÏÎ˚!SÈ°– ˛õÓ˚Óï˛#≈ §ÙˆÏÎ˚ñ ò)Ó˚

§ÇˆÏÓòlˆÏÜ˛ §ÇK˛y!Î˚ï˛ Ü˛Ó˚ˆÏï˛ !àˆÏÎ˚ Ó°y •Î˚ ˆÎñ ~!ê˛ ~Ùl ~Ü˛!ê˛ ≤Ã!Ü ˛Î˚yñ Îy Ë)˛˛õ,ˆÏ¤˛Ó˚ Ó› ~ÓÇ

âê˛lyÓ!° §ÇÜ ˛yhs˝ ï˛ˆÏÌƒÓ˚ ̨õ!Ó˚Ùy˛õ §!ë˛Ü˛Ë˛yˆÏÓ ̂ Ü˛yˆÏly !°!˛õÓÂôÜ˛yÓ˚Ü˛ §ÇˆÏÓòÜ˛ åsensorä ÓƒÓ•yˆÏÓ˚Ó˚

ÙyôƒˆÏÙ Ü˛Ó˚y •Î˚ ~ÓÇ ~áyˆÏl Ó› G âê˛ly xôƒÎ˚ˆÏlÓ˚ ˆ«˛ˆÏe ≤ÃyÜ,˛!ï˛Ü˛ ˆÎyàyˆÏÎyà ÌyˆÏÜ˛ ly–

í˛z˛õ!Ó˚!Õ‘!áï˛ §ÇK˛y ˆÌˆÏÜ˛ ò)Ó˚ §ÇˆÏÓòl §¡õˆÏÜ≈˛ Ó°y ÎyÎ˚ ˆÎñ ~!ê˛ ≤ÃyÌ!ÙÜ˛Ë˛yˆÏÓ ˆÜ˛yˆÏly Ó›˛õ,ˆÏ¤˛Ó˚

§yˆÏÌ ç!í˛¸ï˛ñ ~Ü˛!ê˛ !°!˛õÓÂô Îsf ~ÓÇ ï˛Ìƒ Ó•lÜ˛yÓ˚# ¢!=˛ ï˛Ó˚Aà ̂ ÌˆÏÜ˛ ≤ÃyÆ ï˛ˆÏÌƒÓ˚ §!¡ø!°ï˛ Ó˚)˛õ

å!ã˛e 7.1ä–

≤ÃyÜ,̨ !ï˛Ü˛ §Ç Ï̂ÓòÜ˛

ï˛ÌƒÓ•lÜ˛yÓ˚#

¢!=˛ ï˛Ó˚Aà
Ó› ˛˛õ,¤˛

!ã˛e ı 7.1 ò)Ó˚ §Ç Ï̂Óò Ï̂lÓ˚ ôyÓ˚ly§Aàï˛ Ü˛yë˛y Ï̂Ùy–
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¢∑ Ï̂Ü˛y£Ï åGlossaryäıÈ

xÓ Ï̂¢y£ÏlyÇ¢ åAbsorptanceäÈ ıÈüÈ ˆÜ˛y Ï̂ly ˛õòyÌ≈ myÓ˚y ˛≤ÃyÆ ~ÓÇ xÓ Ï̂¢y!£Ïï˛ !Ó!Ü˛Ó˚l ¢!=˛Ó˚ xl%̨ õyï˛–
Óƒyu˛ åBandäıÈüÈ ï˛!í ¸̨Í ã%̨ ¡∫Ü˛#Î˚ ̂ flõÜ˛ê ∆̨yÙ Óy Óîy≈°# !ÓFS%ÈÓ˚î åElectro magnetic Spectrumä !Ó!¢T˛ ï˛Ó˚Aà
˜ò Ï̂â≈ƒÓ˚ Ù Ï̂ôƒÜ˛yÓ˚ ÓƒÓôyl åIntervalä–
Ó˚y!¢ï˛Ìƒàï˛ ≤Ã!ï˛FSÈ!Ó åDigital Imageä ıÈüÈ  §y!Ó˚ ~ÓÇ hflÏ̂ ÏΩ˛ Ü ̨ Ùyl%§y Ï̂Ó˚ §%!ÓlƒhflÏ Ó˚y!¢ï˛Ìƒàï˛ §Çáƒy åDNä
ˆÎáy Ï̂l ï˛#Ó ï˛yñ Ùyl ~ÓÇ xÓfiÌylàï˛ ˜Ó!¢T˛ƒ Óï≈̨ Ùyl Ìy Ï̂Ü˛–
Ó˚y!¢ï˛Ìƒàï˛ §Çáƒy åDigital Numberä ıÈüÈ  ~Ü˛!ê˛ Ó˚y!¢ï˛Ìƒàï˛ ≤Ã!ï˛FSÈ!ÓÓ˚ ̂ Ü˛y Ï̂ly !˛õ Ï̂: Ï̂°Ó˚ åPixelä ï˛#Ó ï˛y
Ùyl–
Ó˚y!¢ï˛Ìƒàï˛ ≤Ã!ï˛FSÈ!Ó àë˛l Óy !í˛!çê˛y° !ã˛e àë˛l åDigital Image Processingä ıÈüÈ ˛õ,¤˛ Ï̂ò¢#Î˚ âê˛lyÓ!°
§¡õ!Ü≈̨ ï˛ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚yÓ˚ ≤Ã!Ü ̨ Î˚y ̂ Îáy Ï̂l Ó˚y!¢ï˛Ìƒàï˛ §ÇáƒyÓ˚ §Çáƒy§)ã˛Ü˛ ò«˛ï˛y §•Ü˛y Ï̂Ó˚ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚–
ï˛!í ¸̨Í ã%̨ ¡∫Ü˛#Î˚ ˆflõÜ˛ê ∆̨yÙ Óy Óîy≈°# !ÓFS%ÈÓ˚î åElectromagnetic Spectrumä ıÈüÈ ï˛!í ¸̨Í ã%̨ ¡∫Ü˛#Î˚ !Ó!Ü˛Ó˚î
• Ï̂°y ~Ü˛!ê˛ ôyÓ˚yÓy!•Ü˛ Ü ̨ Ù ˆÎáy Ï̂l §Ç°@¿ í z̨̨ õyòyl§Ù)• ~ Ï̂Ü˛ x˛õ Ï̂Ó˚Ó˚ ˆÌ Ï̂Ü˛ fl∫ï˛sf •Î˚ ly– ~Ó˚ ≤Ã§Ó˚ «%̨ o
ï˛Ó˚Aà!Ó!¢T˛ í z̨Fã˛ ˛õ!Ó˚§Çáƒyl Ù•yçyà!ï˛Ü˛ !Ó!Ü˛Ó˚î ˆÌ Ï̂Ü˛ ò#â≈ ï˛Ó˚Aà ˜òâƒ≈ !l¡¨ ˛õ!Ó˚§Çáƒyl xl%̨ õyï˛ ï˛Ó˚Aà
˛õÎ≈hs˝ •Î˚–
ï˛!í ¸̨Í ã%̨ ¡∫Ü˛#Î˚ !Ó!Ü˛Ó˚î Óy EMR åElectromagnetic Radiationä  ıÈüÈ  xy Ï̂°yÓ˚ à!ï˛ ˆÌ Ï̂Ü˛ ¢!=˛Ó˚ ˆÜ˛y Ï̂ly
fiÌyl Óy ÙyôƒÙ ˆÌ Ï̂Ü˛ ≤Ã§y!Ó˚ï˛ •GÎ˚y–
Ü,̨ !eÙ Ó˚̂ ÏAàÓ˚ !Ù◊î åFCCä åFalse Colour Compositeä ıÈüÈ Ü,̨ !eÙË˛y Ï̂Ó í z̨q$ï˛ Ó˚!.l ≤Ã!ï˛FSÈ!Óñ ˆÎáy Ï̂l
l#°yË˛ñ §Ó%ç G °y° Ó̊. ̇  ï˛Ó̊Aà ̃ òâƒ≈ xM˛° Ï̂Ü˛ !l!ò≈T˛ Ü˛ Ï̂Ó̊ Îy ≤ÃyÜ,̨ !ï˛Ü˛ Ë˛y Ï̂Ó ̨õ,ÌÜ˛ ≤ÃÜ,̨ !ï˛Ó̊ •Î̊– í z̨òy•Ó̊îfl∫Ó̊)̨ õ
Ó°y ÎyÎ˚ ̂ Îñ ~Ü˛!ê˛ ≤ÃÙyl Ü,̨ !eÙ Ó˚̂ Ï.Ó˚ !Ù◊ Ï̂î l#°yË˛ Ó˚. §Ó%ç !Ó!Ü˛Ó˚î ̂ «˛e Ï̂Ü˛ å0.5 ̂ Ì Ï̂Ü˛ 0.6 Ùy•ẑ ÏÜ ̨ y!Ùê˛yÓ˚
Óy µmäñ §Ó%ç Ó˚. °y° !Ó!Ü˛Ó˚î Ï̂«˛e Ï̂Ü˛ å0.6 ˆÌ Ï̂Ü˛ 0.7µmä ~ÓÇ °y° Ó˚. ≤ÃyÎ˚ xÓ Ï̂°y!•ï˛ !Ó!Ü˛Ó˚î
ˆ«˛e Ï̂Ü˛ å0.7 Ï̂Ì Ï̂Ü˛ 0.8µmä !lôy≈!Ó˚ï˛ Ü˛ Ï̂Ó˚–
ˆ@˝Ã Ï̂flÒ° Óy ô)§Ó˚ ˆflÒ° åGray Scaleä ı ÈüÈ ˆÜ˛y Ï̂ly ≤Ã!ï˛FSÈ!ÓÓ˚ í z̨Iµ°ï˛yÓ˚ !Ó!Ë˛ß¨ï˛yÓ˚ Ü ̨ ÙyAÜ˛l ÎyÓ˚ ≤Ã§Ó˚
Ü˛y Ï̂°y ˆÌ Ï̂Ü˛ §yòyÓ˚ ÙôƒÓï˛#≈ ô)§Ó˚ Ù Ï̂l •Î˚–
≤Ã!ï˛FSÈ!Ó åImageä ıÈü xy Ï̂°yÜ˛!ã˛e ~ÓÇ xy Ï̂°yÜ˛!ã˛e!Ó•#l ÙyôƒÙ ˆÌ Ï̂Ü˛ ≤ÃyÆ xyÇ!¢Ü˛ ≤ÃyÜ ,̨!ï˛Ü˛ ~ÓÇ Ùyl%£Ïƒ
!l!Ù≈ï˛ ˜Ó!¢T˛ƒ G Ü˛yÎ≈yÓ°#ñ ò,̂ Ï¢ƒÓ˚ fiÌyÎ˚# l!ÌË%̨ =˛Ü˛Ó˚î–
ò,¢ƒ åSceneäıÈüÈ ~Ü˛!ê˛ ≤Ã!ï˛FSÈ!Ó Óy xy Ï̂°yÜ˛!ã˛e myÓ˚y Ë)̨ !ÙÓ˚ xyÓ,ï˛ xM˛°–
§Ç Ï̂ÓòÜ˛ åSensorä ıÈüÈ ̂ Ü˛y Ï̂ly ≤Ã!ï˛!Ó!¡∫ï˛ Óy x≤Ã!ï˛!Ó!¡∫ï˛ ÙyôƒÙñ Îy ï˛!í ¸̨Í ã%̨ ¡∫Ü˛#Î˚ !Ó!Ü˛Ó˚î ̂ ¢y£Ïl Ü˛ Ï̂Ó˚ ~ÓÇ
•z•y Ï̂Ü˛ §Ç Ï̂Ü˛ Ï̂ï˛ ˛õ!Ó˚Óï˛#≈ï˛ Ü˛ Ï̂Ó˚ ÎyÓ˚ myÓ˚y xy Ï̂°yÜ˛!ã˛e ~ÓÇ Ó˚y!¢ï˛Ìƒàï˛ ≤Ã!ï˛FSÈ!Ó Ï̂ï˛ l!ÌË%̨ =˛ ~ÓÇ ≤Ãò!¢≈ï˛
Ü˛Ó˚y ̂ Î Ï̂ï˛ ̨õy Ï̂Ó˚–
˛≤Ã!ï˛Ê˛°l åReflectanceäıÈüÈ ̂ Ü˛y Ï̂ly ̨õòyÌ≈ myÓ̊y à,•#ï˛ ¢!=˛ ~ÓÇ ~Ó̊ myÓ̊y ≤Ã!ï˛Ê˛!°ï˛ ¢!=˛Ó̊ Ù Ï̂ôƒÜ˛yÓ̊ xl%̨ õyï˛–
ˆflõÜ˛ê˛∆y° Óy Óîy≈°# !ÓFS%È!Ó˚ï˛ Óƒyu˛ åSpectral Bandäı ÈüÈ  x!Ó!FSÈ˛ß¨ ˆflõÜ˛ê˛∆Ù Óy Óîy≈°# !ÓFS%ÈÓ˚ˆÏî
ï˛Ó˚Aà Ï̃ò Ï̂âƒ≈Ó˚ ≤Ã§Ó˚ñ ˆÎÙl §Ó%ç Óƒy Ï̂u˛Ó˚ ≤Ã§Ó˚ 0.5 ˆÌ Ï̂Ü˛ 0.6 Ùy•ẑ ÏÜ ̨ y!Ùê˛yÓ˚ Óy µm ~ÓÇ ≤ÃyÎ˚ xÓ Ï̂°y!•ï˛
Óƒyu˛ åNIRä ~Ó˚ ≤Ã§Ó˚ 0.7 ˆÌ Ï̂Ü˛ 1.1 µm !lôy≈Ó˚î Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ–
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ò)Ó˚ §Ç Ï̂Óò Ï̂lÓ˚ !Ó!Ë˛ß¨ hflÏÓ˚ åStages in Remote Sensingä ıÈ

!ã˛e 7.2 ~ ò)Ó˚ §Ç Ï̂Óòl myÓ˚y x!ç≈ï˛ ï˛Ìƒ ≤Ãy!ÆÓ˚ çlƒ ÓƒÓ•,ï˛ í z̨̨ õÎ%=˛ ≤Ã!Ü ̨ Î˚yà%̂ Ï°y Ï̂Ü˛ Óî≈ly Ü˛Ó˚y

• Ï̂Î̊ Ï̂SÈ– Ë)̨ ˛õ,̂ Ï¤˛Ó̊ !Ó!Ë˛ß̈ Ó› ~ÓÇ âê˛lyÓ!°Ó̊ ï˛Ìƒ G ̃ Ó!¢T˛ƒyÓ!° §¡õ Ï̂Ü≈̨  xÓàï˛ • Ï̂ï˛ ~•z  ≤ÃyÌ!ÙÜ˛

≤Ã!Ü ̨ Î˚yà%̂ Ï°y §•yÎ˚yï˛y Ü˛ Ï̂Ó˚– ~à%̂ Ï°y • Ï̂°yı

Ü˛ä ¢!=˛Ó˚ í z̨Í§ å§)Î≈ ‡ fl∫ÈüÈ!là≈Ùläó

áä í z̨Í§fiÌ° ˆÌ Ï̂Ü˛ Ë)̨ ˛õ,¤˛ ˛õÎ≈hs˝ ¢!=˛ ˆ≤ÃÓ˚îó

àä Ë)̨ ˛õ,̂ Ï¤˛Ó˚ §y Ï̂Ì ¢!=˛Ó˚ !ÙÌ!‹;Î˚yó

âä ÓyÎ%̊Ùu˛° myÓ˚y ≤Ã!ï˛Ê˛!°ï˛ ‡ !là≈ï˛ ¢!=˛Ó˚ ≤Ã§yÓ˚îó

.ä §Ç Ï̂Óò Ï̂Ü˛Ó˚ Ùyôƒ Ï̂Ù ≤Ã!ï˛Ê˛!°ï˛ ‡ !là≈ï˛ ¢!=˛Ó˚ §ly=˛Ü˛Ó˚îó

ã˛ä xy Ï̂°yÜ˛!ã˛ Ï̂e Óy Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ xyÜ˛y Ï̂Ó˚ ≤ÃyÆ ï˛ Ï̂Ìƒ à,•#ï˛ ¢!=˛Ó˚ ˛õ!Ó˚ã˛°ló

SÈä ï˛Ìƒ ˛õ Ï̂îƒÓ˚ ï˛y!°Ü˛y åData productä ˆÌ Ï̂Ü˛ !Ó£ÏÎ˚yl%à ï˛Ìƒ !l‹Òy¢ló ~ÓÇ

çä Ùyl!ã˛e ‡ §yÓ˚!î Ó)̊̂ Į̈ õ ï˛ Ï̂ÌƒÓ˚ ˛õ!Ó˚Óï≈̨ l–

!ã˛e  7.2 ı ò)Ó˚ §ÇˆÏÓòˆÏl x!ç≈ï˛ ï˛ˆÏÌƒÓ˚ hflÏÓ˚

Ü˛ä ¢!=˛Ó˚ í z̨Í§ åSource of Euergyä ı   ò)Ó˚ §Ç Ï̂Óò Ï̂l ÓƒÓ•,ï˛ §Ó≈y!ôÜ˛ à%Ó%̊c˛õ)î≈ ¢!=˛Ó˚ í z̨Í§

• Ï̂°y §)Î≈– ˆÜ˛y Ï̂ly Ó› ~ÓÇ âê˛ly§ÇÜ ̨ yhs˝ ï˛Ìƒ xy•Ó˚̂ ÏlÓ˚ çlƒ Ü,̨ !eÙ ¢!=˛Ó˚ ÓƒÓ•yÓ˚G Ü˛Ó˚y ÎyÎ˚ñ

ˆÎÙl ˆÊœ̨ ¢àyl Óy Ó˚ƒyí˛yÓ˚ÈüÈ~ ÓƒÓ•,ï˛ ¢!=˛ !ÓÙ‰§ åˆÓï˛yÓ˚ §ly=˛Ü˛Ó˚î G ≤Ã§yÓ˚ä–

áä í z̨Í§fiÌ° ̂ Ì Ï̂Ü˛ Ë)̨ ˛õ,¤˛ ̨õÎ≈hs ¢!=˛ ̂ ≤ÃÓ˚î åTransmission of Enerjy from the Source

to the Surface of the EarthäıÈ  §)Î≈ ˆÌ Ï̂Ü˛ §,T˛˛ ï˛Ó˚Aà ¢!=˛Ó)̊̂ Į̈ õ ≤Ã§y!Ó˚ï˛ • Ï̂Î˚ xy Ï̂°yÓ˚
à!ï˛ Ï̂ï˛ å3,00,000 !Ü˛É!ÙÉ ≤Ã!ï˛ ̂ § Ï̂Ü˛u˛ä í z̨Í§fiÌ° ̂ Ì Ï̂Ü˛ Ë)̨ ÈüÈ˛õ,¤˛fiÌ Ó› ̨õÎ≈hs˝ ̂ ˛õÔÑSÈyÎ˚– ~•z ôÓ˚̂ ÏlÓ˚

§¡õ!Ü≈˛ï˛
ï˛Ìƒ

V˛É ÓƒÓ•yÓ˚Ü˛yÓ˚#

çÉ ï˛_¥ ˛õîƒSÈÉ Óƒyáƒy
G !ÓˆÏŸ’£Ïî

ò,¢ƒÙyl

!í˛!çê˛y°

≤Ã!ï˛Ü,˛!ï˛

!í˛!çê˛y°

ã˛É ï˛Ìƒ ˛õîƒ

Ü˛É ¢!=˛Ó˚ í˛zÍ§

áÉ ï˛!í˛¸Í ã%˛¡∫Ü˛#Î˚
!Ó!Ü˛Ó˚ˆÏîÓ˚ ≤Ã§yÓ˚î

àÉ Ë)˛˛õ,ˆÏ¤˛Ó˚ ˜Ó!¢T˛ƒyÓ!° å!ÙÌ!‹;˛Î˚yä

âÉ ÓyÎ˚%Ù[˛ˆÏ°Ó˚ ÙyôƒˆÏÙ
¢!=˛Ó˚ ≤Ã§yÓ˚î

.É §ÇˆÏÓòÜ˛ ≤Ã!Ü ˛Î˚y
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≤Ã§y!Ó˚ï˛ ¢!=˛ Ï̂Ü˛ ï˛!í ¸̨Í ã%̨ ¡∫Ü˛#Î˚ !Ó!Ü˛Ó˚î åEMRäåElectromagnetic Radiationä Ó Ï̂°– xyÜ,̨ !ï˛
G Ü˛¡õyAÜ˛ xl%ÎyÎ˚# ¢!=˛ ï˛Ó˚̂ ÏAà !Ë˛ß¨ï˛y ̂ òáy ÎyÎ˚– ~•z !Ë˛ß¨ï˛yÓ˚ xAÜ˛l ï˛!í ¸̨Í ã%̨ ¡∫Ü˛#Î˚ ̂ flõÜ˛ê ∆̨yÙ Óy
Óîy≈°# !ÓFS%ÈÓ˚î åElectro magnetic Spectrumä !•§y Ï̂Ó ˛õ!Ó˚!ã˛ï˛ å!ã˛e 7.3ä– ï˛Ó˚̂ ÏAàÓ˚ xyÜ˛È,!ï˛
~ÓÇ Ü˛¡õy Ï̂AÜ˛Ó˚ Ë˛!_ Ï̂ï˛ñ ¢!=˛ ï˛Ó˚Aà Ï̂Ü˛ àyÙyÓ˚!Ÿ¬ñ ~:ÈüÈÓ˚!Ÿ¬ñ x!ï˛ Ï̂Óà%!l Ó˚!Ÿ¬ñ ò,¢ƒÙyl Ó˚!Ÿ¬ñ
xÓ Ï̂°y!•ï˛ Ó˚!Ÿ¬ñ Ùy•ẑ ÏÜ ̨ y Óy «%̨ o ï˛Ó˚Aà ~ÓÇ ̂ Ó˚!í˛G ï˛Ó˚Aà ≤ÃË,̨ !ï˛ Ï̂ï˛ ̂ ◊!îÓÂô Ü˛Ó˚y •Î˚– ≤Ã Ï̂ï˛ƒÜ˛!ê˛
Óîy≈°# !ÓFS%ÈÓ˚̂ ÏîÓ˚ Ó,•Í xM˛° Ï̂Ü˛ ˛õ,ÌÜ˛ ˛õ,ÌÜ˛ Ü˛y Ï̂çÓ˚ çlƒ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– Î!òG ò)Ó˚ §Ç Ï̂Óò Ï̂lÓ˚
ˆ«˛ Ï̂e ò,¢ƒÙylñ xÓ Ï̂°y!•ï˛ ~ÓÇ Ùy•ẑ ÏÜ ̨ y Óy «%̨ o ï˛Ó˚Aà xM˛° x!ôÜ˛ ÓƒÓ•,ï˛ •Î˚–

àä Ë)˛ÈüÈ˛õ,ˆÏ¤˛Ó˚ §yˆÏÌ ¢!=˛Ó˚ !ÙÌ!‹;Î˚y åInteraction of Energy with the Earth’s

Surfaceäı ÈüÈ

˛õ!Ó˚̂ Ï¢ Ï̂£Ï ≤Ã§y!Ó˚ï˛ ¢!=˛ Ë)̨ ÈüÈ˛õ,̂ Ï¤˛Ó˚ Ó› §Ù)̂ Ï•Ó˚ §y Ï̂Ì !ÙÌ!‹;Î˚y Ü˛ Ï̂Ó˚– ~ Ï̂«˛ Ï̂e Ó› myÓ˚y ¢!=˛Ó˚

ˆ¢y£Ïîñ ˆ≤ÃÓ˚îñ ≤Ã!ï˛Ê˛°l Óy !là≈Ùl •Î˚– xyÙÓ˚y çy!l ˆÎñ §Ü˛° Ó› ï˛y Ï̂òÓ˚ àë˛l  åComposi-

tionä Óy!•ƒÜ˛ Ó)̨̊ õ Óy xyÜ˛yÓ˚ ~ÓÇ xlƒylƒ ̃ Ó!¢T˛ƒyl%§y Ï̂Ó˚ !Ë˛ß¨ ≤ÃÜ,̨ !ï˛Ó˚ •Î˚– ~Ùl!Ü˛ Ó› myÓ˚y à,•#ï˛

¢!=˛Ó˚ ≤Ã!ï˛!Ü ̨ Î˚yG §Ù˛õ!Ó˚Ùyî •Î˚ ly– ~SÈyí ¸̨yG ~Ü˛!ê˛ !l!ò≈T˛ Ó› ˆflõÜ˛ê ∆̨y Ï̂ÙÓ˚ !Ó!Ë˛ß¨ xM˛ Ï̂°Ó˚

à,•#ï˛ ¢!=˛Ó˚ G˛õÓ˚ ̨õ,ÌÜ˛ ̨õ,ÌÜ˛Ë˛y Ï̂Ó ≤Ã!ï˛!Ü ̨ Î˚y Ü˛ Ï̂Ó˚ å!ã˛e 7.5ä– í z̨òy•Ó˚îfl∫Ó)̨̊ õ Ó°y ÎyÎ˚ñ ~Ü˛!ê˛ fl∫yò%

ç°Ó˚y!¢Ó˚ ˆ«˛e ˆflõÜ˛ê ∆̨y Ï̂ÙÓ˚ °y° ~ÓÇ xÓ Ï̂°y!•ï˛ xM˛ Ï̂° x!ôÜ˛ ÙyeyÎ˚ ¢!=˛ ˆ¢y£Ïî Ü˛ Ï̂Ó˚ ~ÓÇ

í z̨̨ õ@˝Ã• !ã˛ Ï̂e àyì ¸̨‡Ü˛y Ï̂°y Ó˚̂ Ï. ≤Ãò!¢≈ï˛ •Î˚ñ xyÓyÓ˚ ̂ ây°y ç°Ó˚y!¢Ó˚ ̂ «˛e ̂ flõÜ˛ê ∆̨y Ï̂Ù x!ôÜ˛ ÙyeyÎ˚

l#°yË˛ ~ÓÇ §Ó%ç xM˛° Ï̂Ü˛ ≤Ã!ï˛Ê˛!°ï˛ Ü˛ Ï̂Ó˚ ~ÓÇ •y°Ü˛y Ó Ï̂î≈ ≤Ãò!¢≈ï˛ •Î˚ å!ã˛e 7.4ä–

ï˛Ó˚Aà ˜òâ≈ƒ åFmä

àyÙy Ó˚!Ÿ¬ ~:ÈüÈÓ˚!Ÿ¬ x!ï˛ ˆÓà%!l xÓˆÏ°y!•ï˛ Ùy•zˆÏÜ ˛y Óy
«%˛o ï˛Ó˚Aà

ˆÓ˚!í˛G ï˛Ó˚Aà

ò,¢ƒÙyl ˆflõÜ˛ê˛∆Ù

x!ï˛ ˆÓà%!l ˆÓà%!l l#°yË˛ §Ó%ç •°%ò °y° xÓˆÏ°y!•ï˛

ï˛Ó˚Aà ˜òâ≈ƒ åÙy•zˆÏÜ ˛y !Ùê˛yÓ˚ä

!ã˛e 7.3 ı ï˛!í˛¸Í ã%˛¡∫Ü˛#Î˚ ˆflõÜ˛ê˛∆Ù Óy Óî≈y°# !ÓFS%ÈÓ˚î
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âä ÓyÎ˚%Ù[˛° myÓ˚y ≤Ã!ï˛Ê˛!°ï˛ ‡ !là≈ï˛ ¢!=˛Ó˚ ≤Ã§yÓ˚î åPropagation of Reflected /

Emitted Enerjy through AtmosphereäıÈ  Ë)˛˛õ,¤˛fiÌ Ó› myÓ˚y ¢!=˛ ≤Ã!ï˛Ê˛!°ï˛ •ˆÏÎ˚ñ

ÓyÎ˚%Ùu˛ˆÏ° ˛õ%lı≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚– ˆï˛yÙÓ˚y ~ê˛yG çyˆÏly ˆÎñ ÓyÎ˚%Ùu˛° !Ó!Ë˛ß¨ àƒy§ñ ç°Ü˛îy ~ÓÇ

ô)!°Ü˛îy myÓ˚y à!ë˛ï˛– Ó› myÓ˚y ≤Ã!ï˛Ê˛!°ï˛ ¢!=˛ ~•z ÓyÎ˚%Ùu˛°#Î˚ í˛z˛õyòyˆÏlÓ˚ §ÇflõˆÏ¢≈ xyˆÏ§ ~ÓÇ

¢!=˛Ó˚ ≤ÃÜ,˛ï˛ ̃ Ó!¢T˛ƒyÓ!°Ó˚ ̨õ!Ó˚Óï≈˛l âê˛yÎ˚– x˛õÓ˚!òˆÏÜ˛ Ü˛yÓ≈l í˛y•z x:y•zí˛ åCO2ä •y•zˆÏí»˛yˆÏçlñ

åHä ~ÓÇ ç°Ü˛îy Ùôƒ xÓ Ï̂°y!•ï˛ xM˛ Ï̂° ¢!=˛ ̂ ¢y£Ïl Ü˛ Ï̂Ó˚ ~ÓÇ ô)!°Ü˛îy l#°yË˛ ¢!=˛ Ï̂Ü˛ !ÓFS%È!Ó˚ï˛

Ü˛ˆÏÓ˚–

Î!òGÓy ¢!=˛ ˆ¢y!£Ïï˛ •Î˚ Óy ÓyÎ˚%Ù[˛°#Î˚ í˛z˛õyòyl myÓ˚y !ÓFS%È!Ó˚ï˛ •Î˚ñ ï˛ˆÏÓ ~à%ˆÏ°y í˛z˛õ@˝ÃˆÏ•

!ÓòƒÙyl §ÇˆÏÓòÜ˛ ˛õÎ≈hs˝ ˆ˛õÔÑSÈyˆÏï˛ ˛õyˆÏÓ˚ ly ~ÓÇ ~•z Ó› myÓ˚y Óy!•ï˛ ¢!=˛ xly!ÌË%˛=˛ xÓfiÌyÎ˚

ˆÌˆÏÜ˛ ÎyÎ˚–

¢%‹Ò xlyÓ,ï˛ Ù,!_Ü˛y åô)§Ó˚ ÓyòyÙ#ä
í z̨!qò
ç°

≤Ã
!ï

˛Ê
˛°

l 
å%

ä

ï˛Ó˚Aà ˜òâ≈ƒ åÙy•zˆÏÜ ˛y!Ùê˛yÓ˚ Óy µmä

!ã˛e 7.4 ı Ù,!_Ü˛yñ í˛z!qò ~ÓÇ çˆÏ°Ó˚ Óî≈y°#àï˛ §y«˛Ó˚

!ã˛e 7.5 ı §¡∫Ó˚ •…òñ Ó˚yçfiÌyl ~Ó˚ xy•zÉxyÓ˚É~§É 1C Óƒyu˛  1 §Ó%ç åÓyÑ!òˆÏÜ˛ä
 ~ÓÇ Óƒyu˛ 4 xy•zÉ xyÓ˚É ≤Ã!ï˛FSÈ!Ó
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.ä §Ç Ï̂Óò Ï̂Ü˛Ó˚ Ùyôƒ Ï̂Ù ≤Ã!ï˛Ê˛!°ï˛ ‡ !là≈ï˛ ¢!=˛Ó˚ §ly=˛Ü˛Ó˚î åDetection of Refleced /

Emitted Energy by the Sensonäı  à,•#ï˛ ¢!=˛ l!ÌË%̨ =˛Ü˛yÓ˚# §Ç Ï̂ÓòÜ˛ 700 ˆÌ Ï̂Ü˛ 900 !Ü˛!Ù
í z̨Fã˛ï˛yÎ˚ §)̂ ÏÎ≈Ó˚ §ÙÜ˛y°#l åSun Synchronousä Ü˛«˛˛õ Ï̂Ì ˆÙÓ%̊Ó˚ !lÜ˛ Ï̂ê˛ fiÌy˛õl Ü˛Ó˚y •Î˚– ~•z
ôÓ˚̂ ÏlÓ˚ í z̨̨ õ@˝Ã• ò)Ó˚ §Ç Ï̂Óòl í z̨̨ õ@˝Ã• åRemote Sensing Satellitesä ly Ï̂Ù˛ õ!Ó˚!ã˛ï˛ åí z̨òy•Ó˚îfl∫Ó)̨̊ õ
Ë˛yÓ˚ï˛#Î˚ ò)Ó˚ §Ç Ï̂Óòl Ü ̨ Ï̂ÙÓ˚ í z̨̨ õ@˝Ã•ä– ~•z í z̨̨ õ@˝Ã•à%̂ Ï°y SÈyí ¸̨yGñ xyÓ•yGÎ˚y §¡∫rô#Î˚ ̨õÎ≈̂ ÏÓ«˛l ~ÓÇ
ˆê˛!° Ï̂Îyày Ï̂Îy Ï̂àÓ˚ çlƒG í z̨̨ õ@˝Ã• Ë)̨ ÈüÈ§Ù°Î˚ xÓfiÌy Ï̂l fiÌy˛õl Ü˛Ó˚y •Î˚– å~•z í z̨̨ õ@˝Ã•à%̂ Ï°y ~Ùl
Ë˛y Ï̂Ó fiÌy˛õl Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ ˆÎ ~à%̂ Ï°yÓ˚ xyÓï≈̨ l ˛õ,!ÌÓ#Ó˚ xyÓï≈̨ l Ü˛ Ï̂«˛Ó˚ §M˛y°l !ò Ï̂Ü˛Ó˚ §y Ï̂Ì
§yO§ƒ˛õ)î≈ •Î˚ä ~ÓÇ ̨õ,!ÌÓ#Ó˚ ã˛yÓ˚!ò Ï̂Ü˛ â)î≈yÎ˚Ùylñ Îy å˛õ,!ÌÓ# !lç Ü˛«˛ï˛ Ï̂°Ó˚ §M˛y°l !ò Ï̂Ü˛Ó˚ §y Ï̂Ì
!Ù!°ï˛ •Î̊ä xyl%Ùy!lÜ˛ 36,000 !Ü˛!Ù í z̨Fã˛ï˛yÎ̊ xÓfiÌyl Ü˛ Ï̂Ó̊ åí z̨òy•Ó̊îfl∫Ó̊)̨ õ INSAT Ü ̨ Ï̂ÙÓ̊ í z̨̨ õ@˝Ã•ä
ò)Ó˚ §Ç Ï̂Óòl ~ÓÇ xyÓ•yGÎ˚y §¡∫rô#Î˚ ̨õÎ≈̂ ÏÓ«˛Ü˛ í z̨̨ õ@˝Ã Ï̂•Ó˚ Ù Ï̂ôƒ ï%̨ °lyÙ)°Ü˛ xy Ï̂°yã˛ly ≤Ãò_ Óy Ï̂:
å7.1ä ˆòGÎ˚y • Ï̂Î˚̂ ÏSÈ–  !ã˛e ÈüÈ 7.6 §)̂ ÏÎ≈Ó˚ §ÙÜ˛y°#l Ü˛«˛˛õÌ ~ÓÇ Ë)̨ ÈüÈ§Ù°Î˚ í z̨̨ õ@˝Ã• Ü˛«˛˛õÌ Ï̂Ü˛
≤Ãò!¢≈ï˛ Ü˛ Ï̂Ó˚–

ò)Ó˚ §Ç Ï̂Óòl í z̨̨ õ@˝Ã Ï̂• §Ç Ï̂ÓòÜ˛ Ï̂Ü˛ ~ÙlË˛y Ï̂Ó °yày Ï̂ly •Î˚ ˆÎñ ~Ó˚ Ùyôƒ Ï̂Ù Ë)̨ È˛õ,¤˛fiÌ Ó›

Óy: 7.1 §)̂ ÏÎ≈Ó˚ ÈüÈ §ÙÜ˛y°#l ~ÓÇ Ë)̨ ÈüÈ§Ù°Î˚ í z̨̨ õ@˝Ã Ï̂•Ó˚ Ù Ï̂ôƒ ï%̨ °lyÙ)°Ü˛ xy Ï̂°yã˛ly

Ü˛y!«˛Ü˛ ̃ Ó!¢T˛ƒyÓ°# §)̂ ÏÎ≈Ó˚ §ÙÜ˛y°#l í z̨̨ õ@˝Ã• Ë)̨ ÈüÈ§Ù°Î˚ í z̨̨ õ@˝Ã•

í z̨Fã˛ï˛y 700-900 !Ü˛!Ù xyl%Ùy!lÜ˛ 36000 !Ü˛!Ù

xhs˝Ë%≈̨ =˛ ~°yÜ˛yÓ˚ ̨õ!Ó˚!ô 810 í z̨_Ó˚ ˆÌ Ï̂Ü˛ 810 ò!«˛l 1/3 Óy Ë)̨ Ï̂ày° Ï̂Ü˛Ó̊ ~Ü˛ ï,̨ ï˛#Î̊yÇ¢

Ü˛y!«˛Ü˛ Ü˛y° ≤Ã!ï˛!òl 14 Ü˛y!«˛Ü˛ xyÓï≈̨ l 24 ârê˛y

!ÓË˛yçl §)- å182 !Ùı ˆÌ Ï̂Ü˛ 1 !Ùıä fiÌ)° å1 !Ü˛!Ù † 1 !Ü˛!Ùä

ÓƒÓ•yÓ˚ Ë)̨ ÈüÈ§¡õ Ï̂òÓ˚ ≤Ã Ï̂Î˚yà ˆê˛!° ̂ Îyày Ï̂Îyà ~ÓÇ xyÓ•yGÎ̊y

§¡∫rô#Î˚ ˛õÎ≈̂ ÏÓ«˛l

!ã˛e 7.6 §)̂ ÏÎ≈Ó˚ §ÙÜ˛y°#l Ü˛«˛˛õÌ åÓyÑ!ò Ï̂Ü˛ä ~ÓÇ Ë)̨ ÈüÈ§Ù°Î˚ í z̨̨ õ@˝Ã• åí˛yl!ò Ï̂Ü˛ä

í˛z˛õ@˝ÃˆÏ•Ó˚ Ë)˛ÈüÈ˛õÌ!ã˛•´

˛õ,!ÌÓ#Ó˚ xyÓï≈˛l

í z̨̨ õ@˝Ã Ï̂•Ó˚ !òÜ˛

!lÓ˚«˛ Ï̂Ó˚áy
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myÓ˚y ≤Ã!ï˛Ê˛!°ï˛ ï˛!í ¸̨Í ã%̨ ¡∫Ü˛#Î˚ !Ó!Ü˛Ó˚î åEMRä §Ç@˝Ã Ï̂• §«˛Ù •Î˚– £Ï¤˛ xôƒy Ï̂Î˚ ˆï˛yÙÓ˚y ˆò Ï̂á Ï̂SÈy

Ü˛#Ë˛y Ï̂Ó Ê˛ Ï̂ê˛y@˝Ãy!Ê˛Ü˛ Ü˛ƒy Ï̂ÙÓ˚y !ò Ï̂Î˚ ~Ü˛!ê˛ xlyÓ,ï˛ ≤Ã!ï˛FSÈ!Ó ̨õyGÎ˚y ÎyÎ˚– Î!òG ò)Ó˚ §Ç Ï̂Óòl í z̨̨ õ@˝Ã Ï̂•

ÓƒÓ•,ï˛ §Ç Ï̂ÓòÜ˛ myÓ˚y ï˛Ìƒ §Ç@˝Ã• ~ÓÇ !°!˛õÓÂô Ü˛Ó˚î ≤Ã!Ü ̨ Î˚yÓ˚ ̂ Ü˛Ô¢° Ê˛ Ï̂ê˛y@˝Ãy!Ê˛Ü˛ Ü˛ƒy Ï̂ÙÓ˚y ̂ Ì Ï̂Ü˛

!Ë˛ß¨ ≤ÃÜ,̨ !ï˛Ó˚ •Î˚– Ù•y¢)̂ Ïlƒ fiÌy!˛õï˛ ~•z ≤ÃÜ˛yÓ˚ §Ç Ï̂ÓòÜ˛ ̂ Î ≤Ã!ï˛!Ó¡∫ àë˛l Ü˛ Ï̂Ó˚ñ ̂ §à%̂ Ï°y Ü˛ƒy Ï̂ÙÓ˚yÓ˚

§y•y Ï̂Îƒ ˜ï˛Ó˚# xy Ï̂°yÜ˛!ã˛ Ï̂eÓ˚ ˛õ!Ó˚Ó Ï̂ï≈̨  !í˛!çê˛y° Óy Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ xyÜ˛y Ï̂Ó˚ ï˛Ìƒ ≤Ãòyl Ü˛ Ï̂Ó˚–

ã˛ä xy Ï̂°yÜ˛!ã˛ Ï̂e Óy Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ xyÜ˛y Ï̂Ó˚ ˛≤ÃyÆ ï˛ Ï̂Ìƒ à,•#ï˛ ¢!=˛Ó˚ ˛õ!Ó˚ã˛°l  åConversion

of Energy Received into photographic / Digitat Form of Dataä ı   §Ç Ï̂ÓòÜ˛ myÓ˚y

à,•#ï˛ G ≤Ã!ï˛Ê˛!°ï˛ ¢!=˛ ï˛!í ¸̨Í !Ü ̨ Î˚yÓ˚ Ùyôƒ Ï̂Ù !í˛!çê˛y° Óy Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ ≤Ã!ï˛FSÈ!Ó Ï̂ï˛ ̨õ!Ó˚Ó!ï≈̨ ï˛ •Î˚–

Ó˚y!¢ï˛Ìƒàï˛  §Çáƒy Ï̂Ü˛ §y!Ó˚ G hflÏ̂ ÏΩ˛ Ü ̨ Ùyl%§y Ï̂Ó˚ §!Iï˛ Ü˛Ó˚y •Î˚– ~•z §Çáƒyà%̂ Ï°y myÓ˚y ï˛Ìƒ

í z̨̨ õfiÌy˛õ Ï̂lÓ˚ ˆ«˛ Ï̂e ~Ü˛•z Ó˚Ü˛Ù ˛õÂô!ï˛ ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ ≤Ã!ï˛FSÈ!Ó !lÙy≈î Ü˛Ó˚y •Î˚– ˛õ,!ÌÓ#Ó˚ ã˛yÓ˚!ò Ï̂Ü˛

xyÓï≈̨ lÓ˚ï˛ í z̨̨ õ@˝Ã Ï̂•Ó˚ §Ç Ï̂ÓòÜ˛ myÓ˚y ̃ Óò%ƒ!ï˛Ü˛Ë˛y Ï̂Ó §Çà,•#ï˛ ≤Ã!ï˛FSÈ!ÓÓ˚ ï˛Ìƒ ̨õ,!ÌÓ#Ó˚ !Ó!Ë˛ß¨ xÇ Ï̂¢

xÓ!fiÌï˛ Ë)̨ §Ç@˝Ã•î ̂ Ü˛ Ï̂w åEarth Receiving Stationä ̂ ≤ÃÓ̊î Ü˛Ó̊y •Î̊– ~Ùl ~Ü˛!ê˛ ̂ Ü˛w Ë˛yÓ̊ Ï̂ï˛Ó̊

•yÎ˚oyÓy Ï̂òÓ˚ !lÜ˛ê˛ ¢yòlà Ï̂Ó˚ xÓ!fiÌï˛–

SÈä ï˛Ìƒ˛õˆÏîƒÓ˚ ï˛y!°Ü˛y ˆÌˆÏÜ˛ !Ó£ÏÎ˚yl%à !l‹Òy¢l åExtraction of Information Con-

tents From Data Productsä ı È È ˛õ,!ÌÓ# Ï̂ï˛ xÓ!fiÌï˛ Ë)̨ §Ç@˝Ã•î ˆÜ˛ Ï̂w ≤Ã!ï˛FSÈ!Ó §Ç@˝Ã• Ü˛Ó˚yÓ˚

˛õÓ˚ §Ç@˝Ã•Ü˛y°#l e%!ê˛ §Ç Ï̂¢yôl ≤Ã!Ü ̨ Î˚y Ü˛yÎ≈Ü˛Ó˚ Ü˛Ó˚y •Î˚– e%!ê˛ §Ç Ï̂¢yô Ï̂lÓ˚ ̨õ Ï̂Ó˚ñ §!ë˛Ü˛ ï˛Ìƒ ÓƒÓ•yÓ˚

Ü˛ Ï̂Ó˚ Ó˚y!¢ï˛Ìƒàï˛ ≤Ã!ï˛FSÈ!Ó àë˛l ˆÜ˛Ô¢° ~ÓÇ ~Ü˛•z Ó˚Ü˛Ù ï˛Ìƒ˛õ Ï̂lƒÓ˚ ï˛y!°Ü˛y ˜ï˛Ó˚# Ü˛ Ï̂Ó˚ ò,¢ƒÙyl

!ã˛e ÓƒyáƒyÓ˚ myÓ˚y !Ó!Ë˛ß¨ !Ó£Ï̂ ÏÎ˚Ó˚ ï˛Ìƒ xy•Ó˚î Ü˛Ó˚y •Î˚–

çä Ùyl!ã˛e‡§yÓ˚!î Ó)̊̂ Į̈ õ ï˛ Ï̂ÌƒÓ˚ ˛õ!Ó˚Óï≈̨ l åConversion of Information into Map /

Tabular formsä ı    ˛õ!Ó˚̂ Ï¢ Ï̂£Ï Óƒyáƒy!Î˚ï˛ ï˛Ìƒ Ï̂Ü˛ !Ó£ÏÎ˚yl%à Ùyl!ã˛ Ï̂eÓ˚ åThematic Mapä

!Ó!Ë˛ß¨ Ó)̊̂ Į̈ õ ̂ Ó˚áy!AÜ˛ï˛ ~ÓÇ ̨õ!Ó˚Ó!ï≈̨ ï˛ Ü˛Ó˚y •Î˚– ~SÈyí ¸̨yG §ÇáƒydÜ˛ ̨õ!Ó˚Ùy Į̈̂ õÓ˚ §y•y Ï̂Îƒ §yÓ˚!îÜ,̨ ï˛

ï˛Ìƒ ˜ï˛Ó˚# Ü˛Ó˚y •Î˚–

§Ç Ï̂ÓòÜ˛ åSENSORSä ı

§Ç Ï̂ÓòÜ˛ • Ï̂°y ~Ü˛!ê˛ Îsf åDeviceä Îy ï˛!í ¸̨Íã%̨ ¡∫Ü˛#Î˚ !Ó!Ü˛Ó˚î Ï̂Ü˛ ~Ü˛!eï˛ Ü˛ Ï̂Ó˚ñ §Ç Ï̂Ü˛ Ï̂ï˛ ̨õ!Ó˚Ó!ï≈̨ ï˛
Ü˛ Ï̂Ó˚ ~ÓÇ ï˛_¥yl%§rôy Ï̂lÓ˚ ° Ï̂«˛ Ó› §ÇÜ ̨ yhs˝ ï˛Ìƒ §Ç@˝Ã Ï̂• ÎÌy Ï̂Îyàƒ Ó)̊̂ Į̈ õ í z̨̨ õfiÌy˛õl Ü˛ Ï̂Ó˚– §Çáƒyàï˛
ï˛ Ï̂ÌƒÓ˚ !Ë˛!_ Ï̂ï˛ §Ç Ï̂ÓòÜ˛ Ï̂Ü˛ ò%ÛË˛y Ï̂à Ë˛yà Ü˛Ó˚y ÎyÎ˚ ÎÌyÈüÈ xy Ï̂°yÜ˛!ã˛e Óy Ê˛ Ï̂ê˛y@˝Ãy!Ê˛ §Ç Ï̂ÓòÜ˛ ~ÓÇ
xy Ï̂°yÜ˛!ã˛e !Ó•#l Óy l‰l Ê˛ Ï̂ê˛y@˝Ãy!Ê˛ §Ç Ï̂ÓòÜ˛–
xy Ï̂°yÜ˛!ã˛e §Ç Ï̂ÓòÜ˛ åÜ˛ƒy Ï̂ÙÓ̊yä ̂ Ü˛y Ï̂ly Ó› Ï̂Ü˛ ò,T˛yhs˝Ù)°Ü˛ ≤ÃÜ˛y Ï̂¢Ó̊ ° Ï̂«˛ ≤Ã!ï˛FSÈ!Óà%̂ Ï°y Ï̂Ü˛ !°!˛õÓÂô
Ü˛ Ï̂Ó˚– xlƒ!ò Ï̂Ü˛ñ xy Ï̂°yÜ˛!ã˛e !Ó•#l §Ç Ï̂ÓòÜ˛ Ó›àï˛ ≤Ã!ï˛FSÈ!Óà%̂ Ï°y Ï̂Ü˛ !Óê˛ÈüÈÓy•z !Óê˛ Ó)̊̂ Į̈ õ åBit-

by-bit fromä §Ç@˝Ã• Ü˛ˆÏÓ˚– ~•z §ÇˆÏÓòÜ˛à%ˆÏ°y flÒƒylyÓ˚ åScannersä lyˆÏÙ ̨õ!Ó˚!ã˛ï˛– £Ï¤˛ xôƒyˆÏÎ˚
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ˆï˛yÙÓ˚y •z!ï˛Ù Ï̂ôƒ•z §Ç Ï̂Óò Ï̂Ü˛Ó˚ ≤ÃÜ˛yÓ˚̂ ÏË˛ò ~ÓÇ xy Ï̂°yÜ˛!ã˛e Ü˛ƒy Ï̂ÙÓ˚yÓ˚ çƒy!Ù!ï˛Ü˛ àë˛l §¡õ Ï̂Ü≈̨

˛õ Ï̂í ¸̨̂ ÏSÈy– ~•z xôƒy Ï̂Î˚ xyÙÓ˚y ò)Ó˚ §Ç Ï̂Óòl í z̨̨ õ@˝Ã Ï̂• ÓƒÓ•,ï˛ xy Ï̂°yÜ˛ !ã˛e !Ó•#l §Ç Ï̂ÓòÜ˛ §¡õ Ï̂Ü≈̨

xy Ï̂°yã˛ly Ü˛Ó˚̂ ÏÓy–

Ó•%Óîy≈°# !ÓFS%ÈÓ˚Ü˛ flÒƒylyÓ˚§Ù)• åMultispectral Scanmersä ı  ò)Ó˚ §Ç Ï̂Óòl í z̨̨ õ@˝Ã Ï̂• Ó•%

Óîy°#≈!ÓFS%ÈÓ˚Ü˛ flÒƒylyÓ˚§Ù)• §Ç Ï̂ÓòÜ˛ Ó)̊̂ Į̈ õ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– ~•z §Ç Ï̂ÓòÜ˛à%̂ Ï°y ~ÙlË˛y Ï̂Ó ˜ï˛Ó˚#

Ü˛Ó˚y •Î˚ ˆÎñ ò,!T˛ Ï̂«˛ Ï̂e í z̨̨ õfiÌy!˛õï˛ §Ü˛° Ó›Ó˚ ≤Ã!ï˛FSÈ!Ó ≤ÃyÆ Ü˛Ó˚y ÎyÎ˚– Ù)°ï˛ı ~Ü˛!ê˛ flÒƒylyÓ˚

@˝Ã•lÙ)°Ü˛ ≤Ãîy°# myÓ˚y ̃ ï˛Ó˚#ñ ̂ Îáy Ï̂l ~Ü˛!ê˛ ò˛õ≈î ~ÓÇ xy!Ó‹ÒyÓ˚Ü˛ Îsf Ìy Ï̂Ü˛– ~Ü˛!ê˛ flÒƒy!lÇ §Ç Ï̂ÓòÜ˛

flÒƒyl Ü˛Ó˚y ˆÓ˚áyà%̂ Ï°y Ï̂Ü˛ !°!˛õÓÂô Ü˛ Ï̂Ó˚ Ü ̨ Ù xl%§y Ï̂Ó˚ §y!ç Ï̂Î˚ ò,¢ƒ ˜ï˛Ó˚# Ü˛ Ï̂Ó˚– ~Ó)̨̊ õ Ü˛Ó˚̂ Ïï˛ !à Ï̂Î˚

ˆÙyê˛Ó˚ ã˛y!°ï˛ flÒƒy!lÇ ò˛õ≈î §Ç Ï̂Óò Ï̂Ü˛Ó˚ ˆÜ˛Ô!îÜ˛ ò,¢ƒ Ï̂«˛ Ï̂eÓ˚ !ò Ï̂Ü˛ xy Ï̂®y!°ï˛ • Ï̂ï˛ Ìy Ï̂Ü˛ Îy flÒƒyl

ˆÓ˚áyÓ˚ ̃ òâƒ≈  !lÂôy≈Ó˚î Ü˛ Ï̂Ó˚ñ ~ Ï̂Ü˛ ̂ §yÎ˚yÌ åSwathä Ó Ï̂°– ~§Ü˛° Ü˛yÓ˚̂ Ïl•z flÒƒylyÓ˚ myÓ˚y Ü ̨ Ùyl%ÎyÎ˚#

≤Ã!ï˛FSÈ!Ó ≤ÃyÆ Ü˛Ó˚yÓ˚ ≤Ã!Ü ̨ Î˚y Ï̂Ü˛ !Óê˛ÈüÈÓy•zÈüÈ!Óê˛ åBit-by-Bitä Ó Ï̂°– ≤Ã Ï̂ï˛ƒÜ˛ ò,¢ƒñ ˆÜ˛y¢ myÓ˚y à!ë˛ï˛

Îy ~Ü˛!ê˛ !ã˛ Ï̂eÓ˚ fiÌy!lÜ˛ !ÓË˛yçl åSpatial Resolutionä !lÂôy≈Ó˚î Ü˛ Ï̂Ó˚– ò,¢ƒfiÌ Ï̂° flÒƒy!lÇ ò˛õ Ï̂î≈Ó˚

x Ï̂®y° Ï̂lÓ˚ Ê˛ Ï̂° à,•#ï˛ ¢!=˛ xy!Ó‹ÒyÓ˚Ü˛ Î Ï̂sf ˆ˛õÔÑSÈyÎ˚ñ ˆÎáy Ï̂l •z•y ˜Óò%ƒ!ï˛Ü˛ §Ç Ï̂Ü˛ Ï̂ï˛ Ó)̨̊ õyhs˝!Ó˚ï˛

•Î̊– ~Ü˛!ê˛ ̂ ã˛Ô¡∫Ü˛#Î̊ ̂ ê˛ Į̈̂ õ !°!˛õÓÂô Ü˛Ó̊yÓ̊ çlƒ ~•z §Ç Ï̂Ü˛ï˛à%̂ Ï°y Ï̂Ü˛ ̨õ%îÓ̊yÎ̊ §Çáƒy§)ã˛Ü˛ Ùy Ï̂l ̨õ!Ó̊Ó!ï≈̨ ï˛

Ü˛Ó˚y •Î˚ Îy Ï̂Ü˛ !í˛!çê˛y° §Çáƒy åDigital Numnerä §Ç Ï̂«˛ Į̈̂ õ DN Ùyl Ó°y •Î˚– Ó•% Óîy≈°# !ÓFS%ÈÓ˚Ü˛

flÒƒylyÓ˚ à%̂ Ï°y Ï̂Ü˛ !l¡¨!°!áï˛ Ë˛y Ï̂à ˆ◊î#!ÓË˛yà Ü˛Ó˚y ÎyÎ˚ ÈüÈ

i) í z̨•zflÒÓ %Ù flÒƒylyÓ˚

ii) ̨õ%¢Ó %Ù flÒƒylyÓ˚

i) í z̨•zflÒÓ %Ù flÒƒylyÓ˚ åWhiskbroom Scannersä ı   Èí z̨•z flÒÓ %Ù flÒƒyly Ï̂Ó˚ ~Ü˛!ê˛ â)ly≈Î˚Ùyl ò˛õ≈l

~ÓÇ ~Ü˛!ê˛ xy!Ó‹ÒyÓ˚Ü˛ Îsf °yày Ï̂ly Ìy Ï̂Ü˛– ò˛õ≈î!ê˛ ~ÙlË˛y Ï̂Ó xyÓ!ï≈̨ ï˛ •Î˚ ˆÎñ Îál ~!ê˛ ~Ü˛!ê˛

flÒƒyl •yÓ˚ = 2H102 ˆ§ˆÏÜ˛u˛‡ flÒƒyl ˆÓ˚áy

í˛zFã˛ï˛y
10kmflÒƒyˆÏlÓ˚ !òÜ˛

Ë)̨ !Ù !ÓË˛yçl
ˆÜ˛y¢ =10H10 !Ùê˛yÓ̊

20
km

ˆÜ˛Ô!îÜ˛
ò,!T˛
ˆ«˛e

flÒƒyˆÏlÓ˚ !òÜ˛

≤Ã!ï˛ xy!Ó‹ÒyÓ˚Ü˛ Î Ï̂sfÓ˚ çlƒ ï˛yÍ«˛!îÜ˛
ò,¢ƒˆÏ«˛e (IFOV)=1 mrad

IFOV

1 mrad

Ë)̨ !Ù !ÓË˛yçl
ˆÜ˛y¢ =10H10 !Ùê˛yÓ̊

fiÌy!Î˚cÜ˛y° = flÒƒyl •yÓ̊ ≤Ã!ï˛ Ï̂Ó̊áy
ˆÜ˛y¢ l¡∫Ó˚ ≤Ã!ï˛ Ï̂Ó˚áy

2H10-2 ˆ§/
2000 ̂ Ü˛y¢

= 1H10-5 ˆ§/ ˆÜ˛y¢-1

=

í˛zFã˛ï˛y
10km

!ã˛e 7.7 ı í˛z•zflÒÓ %Ù flÒƒylyÓ˚ !ã˛e 7.8 ı ˛õ%¢Ó %Ù flÒƒylyÓ˚

fiÌy!Î˚cÜ˛y° = ˆÜ˛y¢ Ùyey
à!ï˛̂ ÏÓà

10 ˆ§/
200 ˆÜ˛y£Ï

= 5H10-2 ˆ§/ ˆÜ˛y¢-1

=
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â)î≈l §¡õ)î≈  Ü˛ Ï̂Ó˚ ï˛ál xy!Ó‹ÒyÓ˚Ü˛ Îsf!ê˛ flõƒyÜ˛ê ∆̨y Ï̂ÙÓ˚ ò,¢ƒàï˛ ̂ «˛e ̂ Ì Ï̂Ü˛ Ùôƒ xÓ Ï̂°y!•ï˛ xM˛ Ï̂°Ó˚

!Ó¢y° §ÇáƒÜ˛ §ÇÜ˛#≈î Óîy≈°#àï˛ Óƒy Ï̂u˛Ó˚ !ã˛e @˝Ã•l Ü˛Ó˚̂ Ïï˛ Ü˛Ó˚̂ Ïï˛ ò,¢ƒ Ï̂«˛ Ï̂eÓ˚ 900 - 1200 Ï̂Ü˛yl

˛õÎ≈hs˝ xyÓï≈̨ l Ü˛ Ï̂Ó˚– ˆòyò%°ƒyÙyl §Ç Ï̂Óò Ï̂Ü˛Ó˚̊ ˆÙyê˛ !Óhfl,Ï!ï˛ xÌy≈Í §Ç Ï̂ÓòÜ˛!ê˛ Îï˛ò)Ó˚ ˛õÎ≈hs˝ ˆ˛õ

ˆ˛õÑÔSÈ Ï̂ï˛ ˛õy Ï̂Ó˚ ï˛y Ï̂Ü˛ flÒƒyly Ï̂Ó˚Ó˚ ˆÙyê˛ ò,¢ƒ Ï̂«˛e åTotal Field of view-TFOVä Ó°y •Î˚– §¡õ)î≈

xM˛° Ï̂Ü˛ flÒƒyl Ü˛Ó˚yÓ˚ §ÙÎ˚ §Ç Ï̂Óò Ï̂Ü˛Ó˚ ≤Ãôyl ã˛«%̨  åOptical headä §Ó≈òy ~Ü˛ !l!ò≈T˛ !ò Ï̂Ü˛ fiÌy˛õl

Ü˛Ó˚y Ìy Ï̂Ü˛ Îy Ï̂Ü˛ ï˛yÍ«˛!îÜ˛ ò,¢ƒ Ï̂«˛e åInstantaneous Feild of View - IFOVä Ó Į̈̂ °– !ã˛e 7.7

ÈüÈ ~ í z̨•zflÒÓ %Ù flÒƒyly Ï̂Ó˚Ó˚ flÒƒy!lÇ Ü˛yÎ≈̨ õÂô!ï˛ ˆòáy Ï̂ly • Ï̂Î˚̂ ÏSÈ–

ii) ˛õ%¢Ó %Ù flÒƒylyÓ˚ åPushproom Scannersä ı   ˛õ%¢Ó %Ù flÒƒyly Ï̂Ó˚ ~Ü˛y!ôÜ˛ xy!Ó‹ÒyÓ˚Ü˛ Îsf

Ìy Ï̂Ü˛ ÎyÓ˚ §Çáƒy fiÌy!lÜ˛ !ÓË˛yç Ï̂lÓ˚ xyÜ˛yÓ˚̂ ÏÜ˛ §Ç Ï̂Óò Ï̂Ü˛Ó˚ ˆ§yÎ˚yÌ myÓ˚y Ë˛yà Ü˛Ó˚̂ Ï° Îï˛ §Çáƒy

ˆÓÓ˚ • Ï̂Ó ˆ§•z §ÇáƒyÓ˚ §Ùyl •Î˚ å!ã˛e 7.8ä– í z̨òy•Ó˚îfl∫Ó)̨̊ õ Ê ̨ y Ï̂™Ó˚ ò)Ó˚ §Ç Ï̂Óòl í z̨̨ õ@˝Ã• SPOT

ÈüÈ~Ó˚ í z̨Fã˛!ÓË˛yçl §¡õß¨ ò,¢ƒÙyl Ï̂Ó˚!í˛G!Ùê˛yÓ˚ ÈüÈ1(High Resolution Visible Radiometer -

HRVR-1) ~Ó˚ ̂ §yÎ˚yÌ • Ï̂FSÈ 60 !Ü˛!Ù ~ÓÇ fiÌy!lÜ˛ !ÓË˛yçl • Ï̂°y 20 !Ùê˛yÓ˚– Î!ò xyÙÓ˚y 60 !Ü˛!Ù

Óy 60,000 !Ùê˛yÓ˚̂ ÏÜ˛ å60 † 1000 !Ùê˛yÓ˚ä 20 !Ùê˛yÓ˚ !ò Ï̂Î˚ !ÓË˛=˛ Ü˛!Ó˚ ï˛y• Ï̂° xyÙÓ˚y 3000 §Çáƒy

˛õy Ï̂Óy xÌy≈Í SPOTÈüÈ~ °yày Ï̂ly HRV-1 §Ç Ï̂Óò Ï̂Ü˛ 3000!ê˛ xy!Ó‹ÒyÓ˚Ü˛ Îsf °yày Ï̂ly xy Ï̂SÈ– ̨õ%¢Ó %Ù

flÒƒyly Ï̂Ó˚Ó˚ §Ü˛° xy!Ó‹ÒyÓ˚Ü˛ Îsf ˜Ó˚!áÜ˛Ë˛y Ï̂Ó §!Iï˛ Ìy Ï̂Ü˛ ~ÓÇ ≤Ã Ï̂ï˛ƒÜ˛ xy!Ó‹ÒyÓ˚Ü˛ Îsf ˛õ,!ÌÓ#Ó˚

í z̨̨ õÓ˚ x Ï̂ôy!Ó®% ò,¢ƒ åNadirs viewä 20 !Ùê˛yÓ˚ ÙyeyÎ˚ Ë)̨ !Ù ̂ Ü˛y¢ å!˛õ Ï̂:°ä myÓ˚y ≤Ã!ï˛Ê˛!°ï˛ ¢!=˛

§Ç@˝Ã• Ü˛ Ï̂Ó˚–

í z̨̨ õ@˝Ã Ï̂•Ó˚ !lîy≈Î˚Ü˛ «˛Ùï˛y åResolving Power of the Satelitesä

 ò)Ó˚ §Ç Ï̂Óò Ï̂l í z̨̨ õ@˝Ã•à%̂ Ï°y §)Î≈ÈüÈ§Ùyhs˝Ó˚y° ̂ ÙÓ%̊ Ü˛«˛˛õ Ï̂Ì ̨õ)Ó≈ !lÂôy≈!Ó˚ï˛ §Ù Ï̂Î˚Ó˚ ̨ õÓ˚ ̨ õÓ˚ !ã˛e §Ç@˝Ã•

Ü˛ Ï̂Ó˚ Îy Ï̂Ü˛ §ÙÎ˚!Ë˛!_Ü˛ !ÓË˛yçl xÌÓy ˛õ,!ÌÓ# ˛õ,̂ Ï¤˛Ó˚ ~Ü˛•z xM˛ Ï̂°Ó˚ í z̨̨ õÓ˚ í z̨̨ õ@˝Ã Ï̂•Ó˚ ˛õ%lÓ˚yÓ,!_Ó˚

§ÙÎ˚Ü˛y° Ï̂Ü˛ ̂ ÓyV˛yÎ˚– !ã˛e 7.9È üÈ~ !•Ùy°Î˚ ̨õÓ≈̂ Ïï˛Ó˚ ~Ü˛•z fiÌy Ï̂lÓ˚ ò%̂ Ïê˛y ̨õ,ÌÜ˛ §Ù Ï̂Î˚ ̂ lGÎ˚y ≤Ã!ï˛FSÈ!Ó

ˆòáy Ï̂ly • Ï̂Î˚̂ ÏSÈ ÎyÓ˚ §y•y Ï̂Îƒ ~•z xM˛ Ï̂°Ó˚ í z̨!q Ï̂òÓ˚ !Ó!Ë˛ß¨ ≤Ãçy!ï˛Ó˚ Ù Ï̂ôƒ xy§y ˛õ!Ó˚Óï≈̨ l xôƒÎ˚l

Ü˛Ó˚y §Ω˛Ó– xy Ï̂Ó˚Ü˛!ê˛ í z̨òy•Ó˚î • Ï̂°y !ã˛e 7.10 åa ~ÓÇ bäñ ˆÎáy Ï̂l Ë˛yÓ˚ï˛ Ù•y§yà Ï̂Ó˚ §%ly!Ù

˛õ)Ó≈Óï˛#≈ ~ÓÇ ̨õÓ˚Óï˛#≈ ̨ õ!Ó˚!fiÌ!ï˛Ó˚ !ã˛e ̂ òáy Ï̂ly • Ï̂Î˚̂ ÏSÈ– 2004 §y Ï̂° ≤ÃyÆ ≤Ã!ï˛FSÈ!Ó •ẑ Ï®y Ï̂l!¢Î˚yÓ˚

Óyu˛y xy Ï̂ã˛ åbanda Acehä lyÙÜ˛ fiÌy Ï̂lÓ̊ fl∫yË˛y!ÓÜ˛ Ë)̨ ÈüÈ≤ÃÜ,̨ !ï˛ x˛õÓ̊˛õ Ï̂«˛ §%ly!ÙÓ̊ !ë˛Ü˛ ̨õÓ̊Óï˛#≈Ü˛y°#l

≤ÃyÆ ≤Ã!ï˛FSÈ!Ó!ê˛ Ï̂ï˛ §%ly!Ù myÓ˚y «˛Î˚«˛!ï˛Ó˚ ˛õ!Ó˚Ùyl á%Ó flõT˛Ë˛y Ï̂Ó ˆòáy Îy Ï̂FSÈ–
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!ã˛e 7.9 xy•zÉxyÓ˚É~§ åIRSä í z̨̨ õ@˝Ã• ˆÌ Ï̂Ü˛ ≤ÃyÆ ˆÙ Ùy Ï̂§ åÓyÑ!ò Ï̂Ü˛ä ~ÓÇ l Ï̂Ë˛¡∫Ó˚ Ùy Ï̂§ åí˛yl!ò Ï̂Ü˛ä !•Ùy°Î˚
~ÓÇ í z̨_Ó˚ Ë˛yÓ˚̂ Ïï˛Ó˚ §ÙË )̨!ÙÓ˚ ≤Ã!ï˛FSÈ!Ó!ê˛ Ï̂ï˛ í z̨!q Ï̂òÓ˚ !Ó!Ë˛ß¨ ≤ÃÜ˛y Ï̂Ó˚Ó˚ Ù Ï̂ôƒ ̃ Ó£ÏƒÙƒï˛y ̂ òáy Îy Ï̂FSÈ–
ˆÙ Ùy Ï̂§Ó˚ !ã˛ Ï̂e °y° Ó˚. myÓ˚y §Ó˚°Óà#≈Î˚ ÓlË)̨ !Ùñ l Ï̂Ë˛¡∫Ó˚ Ùy Ï̂§Ó˚ !ã˛ Ï̂e x!ï˛!Ó˚=˛ °y° Ó˚. ̨õî≈̂ ÏÙyã˛#
í z̨!qò ~ÓÇ •y°Ü˛y °y° Ó˚. áyòƒ¢ Ï̂£ÏƒÓ˚ § Ï̂Aà §¡õÜ≈̨ Î%= –
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!ã˛e 7.10 åaä 2004 §y Ï̂°Ó˚ ç%l Ùy Ï̂§ ≤ÃyÆ §%ly!ÙÓ˚ ˛õ)ÓÓ≈ï˛# !ã˛e–

!ã˛e 7.10 åbä 2004 §y Ï̂°Ó˚ !í˛ Ï̂§¡∫Ó˚ Ùy Ï̂§ ≤ÃyÆ §%ly!Ù ˛õÓ˚Óï˛#≈ !ã˛e–
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§Ç Ï̂ÓòÜ˛ !ÓË˛yçl åSensor Resolutionsä

ò)Ó˚ §Ç Ï̂ÓòÜ˛à%̂ Ï°y fiÌy!lÜ˛ åSpatialäñ Óî≈àï˛ åSpectralä ~ÓÇ ̂ Ó˚!í˛GˆÙ!ê ∆̨Ü˛ Óy !Ó!Ü˛Ó˚îàï˛ åRa-

diometricä !ÓË˛yçl myÓ˚y ̃ ÏÓ!¢T˛ƒ˛õ)î≈ Îy !Ó!Ë˛ß¨ Ë)̨ !ÙÓ)̨̊ õ xÓfiÌyÓ˚ § Ï̂Aà §¡õ!Ü≈̨ ï˛ í z̨̨ õ Ï̂Îyà# ï˛Ìƒ

çyl Ï̂ï˛ xyÙy Ï̂òÓ˚ §y•y Ï̂Îƒ Ü˛ Ï̂Ó˚–

i) fiÌy!lÜ˛ !ÓË˛yçl åSpatial Resolutionä ı ˆï˛yÙÓ˚y !lŸã˛Î•z ˆÜ˛yl ˆÜ˛yl Ùyl%£Ï̂ ÏòÓ˚ Ó•z Óy

§ÇÓyò˛õe ˛õí ¸̨yÓ˚ §ÙÎ˚ ã˛¢Ùy ÓƒÓ•yÓ˚ Ü˛Ó˚̂ Ïï˛ ˆò Ï̂á Ï̂SÈy– ˆï˛yÙÓ˚y !Ü˛ Ü˛á Ï̂ly ˆË˛ Ï̂Ó Ï̂SÈy ï˛yÓ˚y ˆÜ˛l

~Ó˚Ü˛Ù Ü˛ Ï̂Ó˚l⁄ ï˛yÓ˚y ~Ó˚Ü˛Ù Ü˛ Ï̂Ó˚l Ü˛yÓ˚l ï˛y Ï̂òÓ˚ ˆã˛y Ï̂áÓ˚ x«˛Ó˚ ˆã˛lyÓ˚ «˛Ùï˛y Óy ~Ü˛!ê˛ ¢ Ï̂∑Ó˚

xhs˝à≈ï˛ !lÜ˛ Ï̂ê˛ xÓ!fiÌï˛ ò%̂ Ïê˛y x«˛Ó˚̂ ÏÜ˛ ˛õ,ÌÜ˛ ˛õ,ÌÜ˛Ë˛y Ï̂Ó ˆã˛lyÓ˚ «˛Ùï˛y Ìy Ï̂Ü˛ ly– §!ë˛Ü˛ ã˛¢Ùy

ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ ï˛yÓ˚y ï˛y Ï̂òÓ˚ ò,!T˛¢!=˛ Ó,!Âô Ü˛Ó˚yÓ˚ ˛õy¢y˛õy!¢ ˛õyÌ≈Ü˛ƒ Ü˛Ó˚yÓ˚ «˛Ùï˛yG Ó,!Âô Ü˛ Ï̂Ó˚l– ò)Ó˚

§Ç Ï̂Óò Ï̂l §Í Ï̂Óò Ï̂Ü˛Ó˚ fiÌylàï˛!ÓË˛yçl !ë˛Ü˛ ~Ü˛•zË˛y Ï̂Ó Ü˛yç Ü˛ Ï̂Ó˚– ~Ü˛!ê˛ §Ç Ï̂Óò Ï̂Ü˛Ó˚ Ë)̨ ÈüÈ˛õ,̂ Ï¤˛Ó˚

!lÜ˛ê˛fiÌ ò%̂ Ïê˛y Ó› Ï̂Ü˛ ˛õ,ÌÜ˛ ˛õ,ÌÜ˛Ë˛y Ï̂Ó ˆã˛lyÓ˚ «˛Ùï˛y Ó˚̂ ÏÎ˚̂ ÏSÈ– !lÎ˚Ùyl%ÎyÎ˚# !ÓË˛yçl Ó,!ÂôÓ˚ §y Ï̂Ì

§y Ï̂Ì Ë)̨ ÈüÈ˛õ,̂ Ï¤˛Ó˚ «%̨ o ˆÌ Ï̂Ü˛ «%̨ oï˛Ó˚ Ó›Ó˚ !ã˛!•´ï˛Ü˛Ó˚lG §Ω˛Ó˛õÓ˚ •Î˚–

ii) Ól≈y°#àï˛ !ÓË˛yçl åSpectral Resolutionä ı  Óîy≈°#àï˛ !ÓË˛yçl Ó° Ï̂ï˛ ̂ ÓyV˛yÎ˚ §Ç Ï̂Óò Ï̂Ü˛Ó˚

!Ó!Ë˛ß̈ ï˛!í˛̧Íã%̨ ¡∫Ü˛#Î̊ ï˛Ó̊ Ï̂Aà åEMRä §Ç Ï̂Óòl ~ÓÇ l!ÌË%̨ =˛Ü˛Ó̊ Ï̂îÓ̊ ¢!=˛– Ó•%Óîy≈°#!ÓFS%ÈÓ̊Ü˛ ≤Ã!ï˛FSÈ!Ó

~Ùl ~Ü˛!ê˛ Î Ï̂sfÓ˚ Ùyôƒ Ï̂Ù @˝Ã•l Ü˛Ó˚y •Î˚ Îy §Ç Ï̂ÓòÜ˛ myÓ˚y à,•#ï˛ !Ó!Ü˛Ó˚î Ï̂Ü˛ !ÓFS%È!Ó˚ï˛ Ü˛ Ï̂Ó˚– !Ó Ï̂¢£Ï

Óîy≈°#àï˛ ≤Ã§y Ï̂Ó˚Ó˚ ≤Ã!ï˛ §Ç Ï̂Óòl¢#° !Ó!Ë˛ß¨ xy!Ó‹ÒyÓ˚Ü˛ Îsfà%̂ Ï°y myÓ˚y ~à%̂ Ï°y !°!˛õÓÂô Ü˛Ó˚y •Î˚–

xy Ï̂°y Ï̂Ü˛Ó˚ ≤ÃyÜ,̨ !ï˛Ü˛ !ÓFS%ÈÓ˚̂ ÏîÓ˚ myÓ˚y ˆÎÙl Ó˚yÙôl% •Î˚ Óy xyÙÓ˚y ˆÎÙl à Ï̂Ó£Ïlyày Ï̂Ó˚ !≤Ãç Ï̂ÙÓ˚

ÓƒÓ•yÓ˚ Ü˛!Ó˚ñ ~•z ~Ü˛•z l#!ï˛ xl%§Ó˚î Ü˛ Ï̂Ó˚ Ó•%Óîy≈°# !ÓFS%ÈÓ˚Ü˛ ≤Ã!ï˛FSÈ!Ó @˝Ã•l Ü˛Ó˚y •Î˚ åÓy: 7.2ä–

!Ó!Ë˛ß¨ Óîy≈°#àï˛ Óƒy Ï̂[˛ !Ó!Ë˛ß¨ Ó›§Ù)• !Ë˛ß¨ !Ë˛ß¨ Ë˛y Ï̂Ó §yí ¸̨y Ï̂òÎ˚ Óy ≤Ã!ï˛!Ü ̨ Î˚y Ü˛ Ï̂Ó˚ Îy ò)Ó˚

§Ç Ï̂Óòl ï˛Ìƒ @˝Ã• Ï̂lÓ̊ hflÏÓ̊§Ù)̂ Ï•Ó̊ 3 lÇ xl%̂ ÏFSÈ̂ Ïò x Ï̂°yã˛ly Ü˛Ó̊y • Ï̂Î̊!SÈ°– !ã˛e 7.11ÈüÈ~ xy•zÉxyÓ̊É~§É

˛õ# ÈüÈ 6 (IRS P - 6) !Ó˚̂ Ï§y§≈̂ Ï§ê˛ ÈüÈ1 åResource Sat -1ä myÓ˚y §Çà,•#ï˛ !Ó!Ë˛ß¨ Óîy≈°# Ï̂ï˛ Óƒy Ï̂u˛ Óy

xM˛ Ï̂° ̂ lGÎ˚y SÈ!Óà%̂ Ï°y Óƒyáƒy Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ– !ã˛e!ê˛ Ï̂ï˛ ̂ òáy Îy Ï̂FSÈ ̂ Îñ Óƒyu˛ 4 åxÓ Ï̂°y!•ï˛ !Ü˛Ó˚lä

fl∫yò% ç Ï̂° ≤ÃÓ°Ë˛y Ï̂Ó ˆ¢y!£Ïï˛ •Î˚ ~ÓÇ Óƒyu˛ 2 å§Ó%ç !Ü˛Ó˚îä ¢%‹Ò ˛õ,¤˛ï˛ Ï̂° !Ù!◊ï˛Ë˛y Ï̂Ó x!ôÜ˛

≤Ã!ï˛Ê˛!°ï˛ •Î˚ å!ã˛e 7.11ä

iii) ̂ Ó˚!í˛G Ï̂Ù!ê ∆̨Ü˛ !ÓË˛yçl åRadiometri Resolutionä ı È  ~!ê˛ §Ç Ï̂Óò Ï̂Ü˛Ó˚ ò%Û Ï̂ê˛y !Ë˛ß¨ °«˛ƒÓ›Ó˚

Ù Ï̂ôƒÜ˛yÓ̊ ̨õyÌ≈Ü˛ƒÜ˛Ó̊ Ï̂lÓ̊ «˛Ùï˛y Ï̂Ü˛ ̂ ÓyV˛yÎ̊ñ ̂ Ó̊!í˛G Ï̂Ù!ê ∆̨Ü˛ !ÓË˛yçl Îï˛ ̂ Ó¢# • Ï̂Ó !Ó!Ü˛Ó̊ Ï̂lÓ̊ !Ó!Ë˛ß̈ï˛y

ï˛ï˛•z Ü˛Ù • Ï̂Óñ ÎyÓ˚ ˆÌ Ï̂Ü˛ ò%Û Ï̂ê˛y °«˛ƒÓ›Ó˚ Ù Ï̂ôƒÜ˛yÓ˚ ˛õyÌ≈Ü˛ƒ Ï̂Ü˛ çyly ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚–

§yÓ˚!î 7.1 ~ ̨õ,!ÌÓ#Ó˚ Ü˛ Ï̂Î˚Ü˛!ê˛ fiÌy!lÜ˛ñ Óîy≈°#!Ë˛!_Ü˛ ~ÓÇ ̂ Ó˚!í˛G Ï̂Ù!ê ∆̨Ü˛ !ÓË˛yçl !Ó!¢T˛

ò)Ó˚ §Ç Ï̂Óòl í z̨̨ õ@˝Ã•à%̂ Ï°y ̂ òáy Ï̂ly • Ï̂Î˚̂ ÏSÈ–
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xy Ï̂°y Ï̂Ü˛Ó˚ !ÓFS%ÈÓ˚î

åDispersion of Lightä

åÓ•%Óîy≈°# !Ë˛!_Ü˛ ≤Ã!ï˛FSÈ!Ó ≤ÃyÆ Ü˛Ó˚yÓ˚ çlƒ

ÓƒÓ•,ï˛ l#!ï˛ä

!Ó!Ë˛ß̈ Óƒy Ï̂u˛ ̨≤Ã!ï˛FSÈ!Ó @Ã̋•î Ü˛Ó̊yÓ̊ §¡õ)î≈ ≤Ã!Ü ̨ Î̊y

Óîy≈°# !ÓFS%ÈÓ̊ Ï̂îÓ̊ l#!ï˛Ó̊ í z̨̨ õÓ̊ ≤Ã!ï˛!¤˛ï˛– ̂ ï˛yÙÓ̊y

!lŸã˛Î˚•z Ó˚yÙôl% ̂ ò Ï̂á Ï̂SÈy– ÓyÎ%̊Ùu˛ Ï̂° í z̨̨ õ!fiÌï˛

çˆÏ°Ó˚ xl%Ó˚ ÙyôƒˆÏÙ xyˆÏ°yÜ˛ !Ü˛Ó˚ˆ ÏlÓ˚

!ÓFS%ÈÓ˚̂ ÏlÓ˚ ~Ü˛ ≤ÃyÜ,̨ !ï˛Ü˛ ≤Ã!Ü ̨ Î˚yÓ˚ myÓ˚y ~Ó˚ §,!T˛

•Î̊– !≤Ãç Ï̂ÙÓ̊ ~Ü˛!ò Ï̂Ü˛ xy Ï̂°yÜ˛Ó̊!Ÿ¬ ̂ Ê˛ Ï̂° ~Ó̊•z

˛õ%lÓ̊yÓ,!_ Ü˛Ó̊y ̂ Î Ï̂ï˛ ̨õy Ï̂Ó̊– !≤Ãç Ï̂ÙÓ̊ x˛õÓ̊!ò Ï̂Ü˛

ˆï˛yÙÓ˚y ~Ó˚ §yï˛!ê˛Ó Ï̂î≈  !ÓFS%ÈÓ˚î ˆòá Ï̂ï˛ ˛õy Ï̂Óñ

Îy ˆŸªï˛ Óî≈ ˜ï˛Ó˚# Ü˛ Ï̂Ó˚–

Ó˚yÙôl% åRainbowä
åxy Ï̂°yÜ˛ !Ü˛Ó˚̂ ÏlÓ˚ ≤ÃyÜ ,̨!ï˛Ü˛ !ÓFS%ÈÓ˚îä

!≤ÃçÙ åPRISMä
åxy Ï̂°yÜ˛ !Ü˛Ó˚̂ ÏîÓ˚ Ü,̨ !eÙ !ÓFS%ÈÓ˚îä

Óy: 7.2

§yÓ˚!î 7.1 °ƒyu˛ Ï̂§ê˛ åLandsatäñ xy•zÉ xyÓ˚É ~§É åIRSä ~ÓÇ flõê˛ åSPOTä §Ç Ï̂ÓòÜ˛à%̂ Ï°yÓ˚ fiÌy!lÜ˛ñ
Óî≈!Ë˛!_Ü˛ ~ÓÇ ˆÓ˚!í˛G Ï̂Ù!ê ∆̨Ü˛ !ÓË˛yçl

í˛z˛õ@˝Ã•‡§Ç Ï̂ÓòÜ˛ fiÌy!lÜ˛ !ÓË˛yçl ÓƒyˆÏu˛Ó˚ §Çáƒy ˆÓ˚!í˛GˆÏÙ!ê˛∆Ü˛ ≤Ã§yÓ˚

     å!Ùê˛yˆÏÓ˚ä åô)§Ó˚ ˛õÎy≈ˆÏÎ˚ !Ó!Ë˛ß¨ï˛yÓ˚ §Çáƒyä

°ƒyu˛ˆÏ§ê˛ MSS åxyˆÏÙ!Ó˚Ü˛y Î%=˛Ó˚yT˛…ä 80.0 H 80.0 4 0-64

xy•zÉ xyÓ˚É ~§ LISS-I åË˛yÓ˚ï˛ä 72.5 H 72.5 4 0-127

xy•zÉ xyÓ˚É ~§É LISS-II åË˛yÓ˚ï˛ä 36.25 H 36.25 4 0-127

°ƒyu˛ˆÏ§ê˛ TM åxyˆÏÙ!Ó˚Ü˛y Î%=˛Ó˚yT˛…ä 30.00 H 30.00 4 0-255

xy•zÉ xyÓ˚É ~§É LISS III (Ë˛yÓ˚ï˛) 23.00 H 23.00 4 0-127

flõê˛ HRV-I (Ê ˛y™) 20.00 H 20.00 3 0-255

flõê˛ HRV-II (Ê ˛y™) 10.00 H 10.00 1 0-255

xy•zÉ xyÓ˚É ~§É PANåË˛yÓ˚ï˛ä (IRS PAN) 5.80  H 5.80 1 0-127
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!ã˛e  7. 11 xy•z xyÓ˚ ~§ P - 6 å!Ó˚ˆÏ§y§≈ˆÏ§ê˛ - 1ä lçÊ˛àí˛¸ñ !ò!Õ‘Ó˚ xÇ¢!ÓˆÏ¢ˆÏ£ÏÓ˚ ≤Ã!ï˛FSÈ!Óñ 3Ó˚y ç%lñ  2005–

Óƒyu˛ 2 å§Ó%çä ı 0.52 - 0.59 Ùy•ẑ ÏÜ ̨ y!Ùê˛yÓ˚ åFmä Óƒyu˛ 3 å°y°ä ı 0.62 - 0.68 Ùy•ẑ ÏÜ ̨ y!Ùê˛yÓ˚ åFmä

Óƒyu˛ 4 åxÓ Ï̂°y!•ï˛ä ı 0.77 - 0.86 Ùy•ẑ ÏÜ ̨ y!Ùê˛yÓ˚ åFmä ˛õ!Ó˚!Ùï˛ Ü,̨ !eÙ Ó˚̂ Ï.Ó˚ !Ù◊î
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ï˛Ìƒ§,T˛ Ó›§Ù)• åData Productsä

xyÙÓ˚y ˆòá Ï̂ï˛ ˆ˛õ Ï̂Î˚!SÈ ˆÎñ ï˛!í ¸̨Íã%̨ ¡∫Ü˛#Î˚ ¢!=˛ Ï̂Ü˛ xy Ï̂°yÜ˛!ã˛e Óy ˜Óò%ƒ!ï˛Ü˛Ë˛y Ï̂Ó §ly=˛ Ü˛Ó˚y ˆÎ Ï̂ï˛

˛õy Ï̂Ó˚– xy Ï̂°yÜ˛!ã˛e ≤Ã!Ü ̨ Î˚yÎ˚ ¢!=˛Ó˚ ̨ õ!Ó˚Óï˛ Ï̂l≈Ó˚ §ly=˛Ü˛Ó˚̂ Ïî ~ÓÇ !°!˛õÓÂôÜ˛ Ï̂Ó˚l xy Ï̂°yÜ˛ §Ç Ï̂Óò#

!Ê˛ Ï̂Õ√Ó˚ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ åxôƒy Ï̂Î˚ 6 ˆò Ï̂áyä– x˛õÓ˚!ò Ï̂Ü˛ñ  ~Ü˛!ê˛ flÒƒy!lÇ Îsf ≤Ã!ï˛FSÈ!Ó !í˛!çê˛y°

Ó)̊̂ Į̈ õ §Ç@˝Ã• Ü˛ Ï̂Ó˚– ~áy Ï̂l ≤Ã!ï˛FSÈ!Ó ~ÓÇ xy Ï̂°yÜ˛ !ã˛ Ï̂eÓ˚ Ù Ï̂ôƒÜ˛yÓ˚ ˛õyÌ≈Ü˛ƒ çyly xyÓ¢ƒÜ˛–  ~Ü˛!ê˛

≤Ã!ï˛FSÈ!Ó ˆÜ˛y Ï̂ly xM˛ Ï̂°Ó˚ §ly=˛Ü˛Ó˚î ~ÓÇ !°!˛õÓÂô Ü˛Ó˚y ¢!=˛ Ï̂Ü˛ !ã˛eÓ)̊̂ Į̈ õ ≤Ãò¢≈l Ü˛ Ï̂Ó˚– ~Ü˛!ê˛

xy Ï̂°yÜ˛!ã˛e Ó° Ï̂ï˛ !Ó Ï̂¢£Ïï˛ ˆ§•z ≤Ã!ï˛FSÈ!Óà%̂ Ï°y Ï̂Ü˛ ˆÓyV˛yÎ˚ Îy xy Ï̂°yÜ˛!ã˛e !Ê˛ Ï̂Õ√ !°!˛õÓÂô Ü˛Ó˚y

•Î˚ñ xï˛~Óñ •z•y Ó°y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚ Ï̂Îñ §Ó xy Ï̂°yÜ˛!ã˛e•z ≤Ã!ï˛FSÈ!Ó !Ü˛v §Ó ≤Ã!ï˛FSÈ!Ó xy Ï̂°yÜ˛!ã˛e

lÎ˚–

§ly=˛Ü˛Ó̊î G !°!˛õÓÂôÜ˛Ó̊ Ï̂l ÓƒÓ•,ï˛ ̨õÂô!ï˛Ó̊ í z̨̨ õÓ̊ !Ë˛!_ Ü˛ Ï̂Ó̊ ò)Ó̊ §Ç Ï̂Óòl ï˛Ìƒ Ó›§Ù)• Ï̂Ü˛

ˆÙyê˛yÙ%!ê˛ ò%ÛË˛y Ï̂à Ë˛yà Ü˛Ó˚y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚ ÎÌy ÈüÈ

° xy Ï̂°yÜ˛!ã˛e ≤Ã!ï˛FSÈ!Ó

° !í˛!çê˛y° ≤Ã!ï˛FSÈ!Ó

xy Ï̂°yÜ˛!ã˛e ≤Ã!ï˛FSÈ!Ó åPhotographic Imageä ı   xy Ï̂°yÜ˛!ã˛e ï˛!í˛̧Íã%̨ ¡∫Ü˛#Î̊ Óî≈FSÈê˛yÓ̊ ò,!T˛ Ï̂«˛e

xÌy≈Í 0.3 - 0.9 Ùy•zˆÏÜ ˛y !Ùê˛yÓ˚ åµmä xM˛ˆÏ°Ó˚ ÙˆÏôƒ•z §Ç@˝Ã• Ü˛Ó˚y •Î˚– ã˛yÓ˚ !Ë˛ß¨ ≤ÃÜ˛yˆÏÓ˚Ó˚

xy Ï̂°yÜ˛§Ç Ï̂Óò# Ó˚. åEmulsionä !Ë˛!_Ü˛ !Ê˛Õ√ xy Ï̂°yÜ˛!ã˛e §Ç@˝Ã• Ü˛Ó˚yÓ˚ çlƒ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚–

~à%̂ Ï°y • Ï̂FSÈ Ü˛y Ï̂°y G §yòyñ Ó˚.#lñ Ü˛y Ï̂°y G §yòy xÓ Ï̂°y!•ï˛ ~ÓÇ Ó˚!.l xÓ Ï̂°y!•ï˛ Ó˚!Ÿ¬– Î!òG

ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂e §yôyÓ˚lï˛ı Ü˛y Ï̂°y ~ÓÇ §yòy !Ê˛Õ√ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– ï˛ Ï̂ÌƒÓ˚ !Ó£ÏÎ˚Ó› xÌÓy

˜Ó§yò,¢ƒï˛y !ÓÜ,̨ ï˛ ly Ü˛ Ï̂Ó˚ xy Ï̂°yÜ˛!ã˛e Ï̂Ü˛ ̂ Î Ï̂Ü˛yl xyÜ˛y Ï̂Ó˚ Óí ¸̨ Ü˛Ó˚y ̂ Î Ï̂ï˛ ̨ õy Ï̂Ó˚–

!í˛!çê˛y° ≤Ã!ï˛FSÈ!Ó åDigital Imageä ıÈ  ~Ü˛!ê˛ !í˛!çê˛y° ≤Ã!ï˛FSÈ!Ó ˛õ,ÌÜ˛ ˛õ,ÌÜ˛ !ã˛e í z̨̨ õyòy Ï̂lÓ˚

§Ùß∫̂ ÏÎ˚ à!ë˛ï˛ Îy Ï̂òÓ˚ !˛õ Ï̂:° åPixelä Ó°y •Î˚– ~Ü˛!ê˛ ≤Ã!ï˛FSÈ!Ó Ï̂ï˛ ≤Ã Ï̂ï˛ƒÜ˛!ê˛ !˛õ Ï̂: Ï̂°Ó˚ ~Ü˛!ê˛

ï˛#«¯̨ ï˛y Óy xAÜ˛#Î˚ Ùyl Ìy Ï̂Ü˛ ~ÓÇ !mÙy!eÜ˛ ≤Ã!ï˛FSÈ!Ó Ï̂ï˛ ~Ü˛!ê˛ !l!ò≈T˛ fiÌyl Ó˚̂ ÏÎ˚̂ ÏSÈ–  ~Ü˛!ê˛ !í˛!çê˛y°

§Çáƒy åDigital Numberä §Ç Ï̂«˛ Į̈̂ õ DN Ó° Ï̂ï˛ ̂ ÓyV˛yÎ˚ !˛õ Ï̂: Ï̂°Ó˚ àí ¸̨ xAÜ˛#Î˚ Ùyl– •z•y §Ç Ï̂ÓòÜ˛

myÓ˚y à,•#ï˛ ï˛!í ¸̨Í ã%̨ ¡∫Ü˛#Î˚ ¢!=˛ ~ÓÇ ~Ó˚ ≤Ã§yÓ˚ Óîly≈ Ü˛Ó˚yÓ˚ çlƒ ÓƒÓ•,ï˛ ï˛#Ó ï˛y hflÏ̂ ÏÓ˚Ó˚ í z̨̨ õÓ˚

!lË≈̨ Ó˚¢#°–

~Ü˛!ê˛ !í˛!çê˛y° ≤Ã!ï˛FSÈ!Ó Ó› §¡õ!Ü≈̨ ï˛ !ÓÓÓ˚îñ !˛õ Ï̂: Ï̂°Ó˚ xyÜ˛yÓ˚ myÓ˚y ≤ÃË˛y!Óï˛ •Î˚–

ˆSÈyê˛ xyÜ˛y Ï̂Ó˚Ó˚ !˛õ Ï̂:° §yôyÓ˚lï˛ı ò,̂ Ï¢ƒÓ˚ !ÓÓÓ˚̂ ÏîÓ˚ §ÇÓ˚«˛l ~ÓÇ !í˛!çê˛y° Ó)̊̂ Į̈ õ í z̨̨ õfiÌy˛õlyÎ˚

ÓƒÓ•,ï˛ •Î˚– ï˛ Ï̂Ó !í˛!çê˛y° ≤Ã!ï˛FSÈ!ÓÓ˚ ~Ü˛ !l!ò≈T˛ §#ÙyÓ˚ x!ôÜ˛ !ÓÓô≈l Ü˛Ó˚̂ Ï° ï˛ Ï̂ÌƒÓ˚ âyê˛!ï˛ â Ï̂ê˛

~ÓÇ ˆÜ˛Ó°Ùye !˛õ Ï̂:°•z Ï̂òáy ÎyÎ˚– !í˛!çê˛y° ≤Ã!ï˛FSÈ!Ó xƒy°à!Ó˚òÙ ≤Ã!Ü ̨ Î˚y ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ ~Ü˛!ê˛

≤Ã!ï˛FSÈ!ÓÓ˚ !í˛!çê˛y° §Çáƒy Îy ï˛y Ï̂òÓ˚ ï˛#Ó ï˛yhflÏÓ˚̂ ÏÜ˛ ̂ ÓyV˛yÎ˚ ï˛y ̂ òáy Ï̂ly ̂ Î Ï̂ï˛ ̨õy Ï̂Ó˚– å!ã˛e 7.12ä–
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í z̨̨ õ@˝Ã• ≤Ã!ï˛FSÈ!ÓÓ˚ Óƒyáƒy åInterpreation of Satelite Imagerriesä

§Ç Ï̂ÓòÜ˛ myÓ˚y §Çà,•#ï˛ ï˛Ìƒ Ë)̨ ÈüÈ˛õ,̂ Ï¤˛Ó˚ ˆÜ˛y Ï̂ly âê˛ly ~ÓÇ Ó›Ó˚ àë˛l ~ÓÇ ôÓ˚l §¡õ!Ü≈̨ ï˛ !ÓÓÓ˚í ¸̨

çylyÓ˚ çlƒ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– xyÙÓ˚y ˆò Ï̂á!SÈ ˆÎñ !Ó!Ë˛ß¨ ≤ÃÜ˛y Ï̂Ó˚Ó˚ §Ç Ï̂ÓòÜ˛ xy Ï̂°yÜ˛!ã˛eàï˛ ~ÓÇ

!í˛!çê˛y° ï˛Ìƒ Ó›§Ù)• §Ç@˝Ã• Ü˛ Ï̂Ó˚– xï˛~Óñ ~§Ü˛° ˜Ó!¢T˛ƒ §Ù)̂ Ï•Ó˚ à%îàï˛ ~ÓÇ ˛õ!Ó˚Ùylàï˛

í z̨Ë˛Î˚ ≤ÃÜ ̨ yÓ˚ ï˛ Ï̂ÌƒÓ˚ Óî≈ly ò,¢ƒÙyl !ã˛ Ï̂eÓ˚ Óƒyáƒy ̨ õÂô!ï˛ xÌÓy !í˛!çê˛y° ≤Ã!ï˛FSÈ!Ó ≤Ã!Ü ̨ Î˚y ̂ Ü˛Ô¢°

myÓ˚y §Ç@˝Ã• Ü˛Ó˚y ̂ Î Ï̂ï˛ ̨ õy Ï̂Ó˚–

ò,¢ƒÙyl !ã˛ Ï̂eÓ˚ Óƒyáƒy • Ï̂°y ~Ü˛!ê˛ •hflÏ§y!ôï˛ ≤Ã!Ü ̨ Î˚y– Ó› !ã˛!•´ï˛Ü˛Ó˚̂ ÏlÓ˚ í ẑ̨ Ïj¢ƒ xl%ÎyÎ˚#

Ó› §Ù)̂ Ï•Ó̊ ≤Ã!ï˛FSÈ!Ó ̨õyë˛ Ü˛Ó̊y •Î̊– x˛õÓ̊!ò Ï̂Ü˛ !í˛!çê˛y° ≤Ã!ï˛FSÈ!ÓÓ̊ çlƒ •yí≈̨GÎ̊ƒyÓ̊ ~ÓÇ §Ê˛ê˛GÎ̊ƒyÓ̊

åÜ˛!¡õGê˛yÓ̊ §¡õ!Ü≈̨ ï˛ä í z̨Ë˛ Ï̂Î̊Ó̊ §!¡ø!°ï˛ ≤Ã̂ ÏÎ̊yà myÓ̊y•z xyÜ˛y!Cï˛ ï˛Ìƒ ̨õyGÎ̊y ̂ Î Ï̂ï˛ ̨õy Ï̂Ó̊– !í˛!çê˛y°

≤Ã!ï˛FSÈ!Ó ÓƒyáƒyÓ˚ ˆÜ˛Ô¢° ÎÌyÈüÈ §ÙÎ˚ñ í˛z˛õÜ˛Ó˚î ~ÓÇ xyl%§y!AàÜ˛˛ í˛z˛õÜ˛Ó˚ˆÏlÓ˚ ˆÜ˛Ó°Ùye

ò,¢ƒÙyl!ã˛ Ï̂eÓ˚ Óƒyáƒy ̨ õÂô!ï˛•z xy Ï̂°yã˛ly Ü˛Ó˚y • Ï̂Ó–

!ã˛e 7.12 !í˛!çê˛y° ≤Ã!ï˛FSÈ!Ó åí z̨̨ õ Ï̂Ó˚ä ~ÓÇ ~Ó˚ !ÓÓ!ô≈ï˛ xÇ¢!Ó Ï̂¢£Ï ˆòáy Ï̂FSÈ !˛õ Ï̂: Ï̂°Ó˚ í z̨Iµ°ï˛y åÓyÑ!ò Ï̂Ü˛ä
~ÓÇ ~Ó˚ §¡∫!rôï˛ !í˛!çê˛y° §Çáƒy åí˛yl!ò Ï̂Ü˛ä–
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ò,¢ƒÙyl !ã˛ Ï̂eÓ˚ í z̨̨ õyòylàï˛ Óƒyáƒy åElementss of visnal Interpretationä  ı

xyÙÓ˚y §yôyÓ˚îï˛ñ xyÙy Ï̂òÓ˚ ̃ òl!®l ç#Ó Ï̂l Ó›Ó˚ xyÜ˛yÓ˚ñ xyÜ,̨ !ï˛ñ xÓfiÌyl ~ÓÇ ã˛yÓ˚̨ õy Ï̂¢Ó˚ Ó›Ó˚

§y Ï̂Ì ̂ §•z §Ó Ó›Ó˚ §¡õ Ï̂Ü≈̨ Ó˚ í z̨̨ õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚•z ~ Ï̂òÓ˚ §ly=˛ Ü˛ Ï̂Ó˚ Ìy!Ü˛– Ó›Ó˚ ~•z ̃ Ó!¢ Ï̂T˛ƒyÓ°# Ï̂Ü˛

ò,¢ƒÙyl !ã˛ Ï̂eÓ˚ í z̨̨ õyòylàï˛ Óƒyáƒy Ó°y •Î˚– xyÙÓ˚y Ó›Ó˚ ̃ Ó!¢T˛ƒà%̂ Ï°y Ï̂Ü˛ xyÓ˚G ò%•z!ê˛ Ë˛y Ï̂à !ÓË˛=˛

Ü˛Ó˚̂ Ïï˛ ˛õy!Ó˚ñ Ï̂ÎÙl åiä ≤Ã!ï˛!Ó¡∫ §ÇÜ ̨ yhs˝ ˜Ó!¢T˛ƒ åimage characteristiesä– (ii) Ë)̨ áu˛ §ÇÜ ̨ yhs˝

˜Ó!¢T˛ƒ åTerain Characteristiesä– ≤Ã!ï˛!Ó¡∫ §ÇÜ ̨ yhs˝ ˜Ó!¢ Ï̂T˛ƒÓ˚ Ù Ï̂ôƒ Ó›Ó˚ Óî≈ Óy Ó˚Çñ ~ Ï̂òÓ˚

xyÜ˛yÓ˚ñ xyÜ,̨ !ï˛ñ ôÓ˚îñ @˝Ã•l ~ÓÇ SÈyÎ˚y •zï˛ƒy!ò xhs˝Ë)̨ =≈̨  Ìy Ï̂Ü˛– xlƒ!ò Ï̂Ü˛ñ xÓfiÌyl ~ÓÇ ~ Ï̂òÓ˚

˛õy!Ó˚̨ õy!ŸªÜ≈̨  Ó›Ó˚ §y Ï̂Ì !Ó!Ë˛ß¨ Ó›Ó˚ §Ç Ï̂Îyà Ë)̨ áu˛ §ÇÜ ̨ yhs˝ ˜Ó!¢ Ï̂T˛ƒ Ï̂Ü˛ í z̨̨ õfiÌy˛õl Ü˛ Ï̂Ó˚–

1. Óî≈ Óy Ó˚Ç åTone or colourä ı
xyÙÓ˚y çy!l ˆÎñ §ÙhflÏ Ó› Óîy≈°# !ÓFS%ÈÓ˚̂ ÏlÓ˚ åSpectrumä §Ó xM˛° ˆÌ Ï̂Ü˛ ¢!=˛ @˝Ã•î Ü˛ Ï̂Ó˚–

ï˛!í ¸̨Í ã%̨ ¡∫Ü˛#Î˚ !Ó!Ü˛Ó˚î åEMRä Ó›Ó˚ ˛õ,̂ Ï¤˛Ó˚ §y Ï̂Ì !ÙÌ!‹;Î˚y Ü˛ Ï̂Ó˚ñ ÎyÓ˚ Ê˛ Ï̂° ¢!=˛Ó˚ ˆ¢y£Ïlñ ˆ≤ÃÓ˚î

G ≤Ã!ï˛Ê˛°l •Î˚– ~•z ≤Ã!ï˛Ê˛!°ï˛ ¢!=˛ §Ç Ï̂ÓòÜ˛ myÓ˚y ÎÌyÜ ̨ Ï̂Ù ô)§Ó˚ Óî≈ Óy Ü˛y Ï̂°y G §yòy Ó˚Ç ~ÓÇ

Ó˚.#î !ã˛ Ï̂e à,•#ï˛ G l!ÌË%̨ =˛ •Î˚– Óî≈ Óy Ó˚̂ Ï.Ó˚ ̃ Ó!ã˛eƒ Óy !Ó!Ë˛ß¨ï˛y Ó›Ó˚ x!Ë˛Ù%á# !Ó!Ü˛Ó˚îñ ̨õ,̂ Ï¤˛Ó˚

Ï̃Ó!¢T˛ƒ ~ÓÇ Ó›Ó˚ àë˛ Ï̂lÓ˚ G˛õÓ˚ !lË≈̨ Ó˚ Ü˛ Ï̂Ó˚– xlƒ Ü˛ÌyÎ˚ñ Ù§,î G ¢%‹Ò Ó›Ó˚ ˛õ,¤˛ï˛° Ó%̊«˛ ≤ÃÜ,̨ !ï˛Ó˚

~ÓÇ xyo≈ ˛õ,̂ Ï¤˛Ó˚ ï%̨ °lyÎ˚ x!ôÜ˛ ¢!=˛ ≤Ã!ï˛Ê˛!°l âê˛yÎ˚– ~SÈyí ¸̨yñ ˆflõQ…y Ï̂ÙÓ˚ !Ó!Ë˛ß¨ xM˛ Ï̂° ÓhflÏ%Ó˚

≤Ã!ï˛!Ü ̨ Î˚yÎ˚ !Ó!Ë˛ß¨ï˛y ˛õ!Ó˚°!«˛ï˛ •Î˚– åÚò)Ó˚ §Ç Ï̂Óò Ï̂lÓ˚ ï˛Ìƒ xç≈̂ ÏlÓ˚ hflÏÓ˚à%̂ Ï°yÛÓ˚ ÚàÛ xl%̂ ÏFSÈò!ê˛

ˆò Ï̂áyä– í z̨òy•Ó˚îfl∫Ó)̨̊ õñ âl xÓ˚îƒ ~Ü˛y!ôÜ˛ hflÏÓ˚Î%=˛ ˛õyï˛yÓ˚ àë˛ Ï̂lÓ˚ Ê˛ Ï̂° xÓ Ï̂°y!•ï˛ xM˛ Ï̂° åin-

frared regionä Óƒy˛õÜ˛Ë˛y Ï̂Ó ≤Ã!ï˛Ê˛!°ï˛ •Î˚ ~ÓÇ ~à%̂ Ï°y ˛õ!Ó˚!Ùï˛ Ü,̨ !eÙ Ó˚̂ Ï.Ó˚ !Ù◊ Ï̂î åStan-

dard false colour compositeä •y°Ü˛y Óî≈ Óy í z̨Iµ° °y° Ó˚̂ Ï.Ó˚ ̂ òáyÎ˚ ~ÓÇ ̂ SÈyê˛ ̂ V˛y˛õV˛yí ¸̨à%̂ Ï°y

100

!ã˛e 7.13 åÜ˛ä ˆây°y ç Ï̂°Ó˚ lò# !ã˛e 7.13 åáä fl∫yò% ç Ï̂°Ó˚ lò#
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ô)§Ó˚ °y° Ó˚̂ Ï.  ≤Ãò!¢≈ï˛ •Î˚– ~Ü˛•zË˛y Ï̂Óñ ~Ü˛!ê˛ fl∫yò% ç°y¢Î˚ ≤ÃyÆ !Ó!Ü˛Ó˚̂ ÏîÓ˚ ˆÓ¢#Ó˚Ë˛yÏà•z ˆ¢y£Ïl

Ü˛ Ï̂Ó˚ ~ÓÇ àyì ¸̨ Óî≈ Óy Ü˛y Ï̂°y Ó˚̂ Ï. ≤Ãò!¢≈ï˛ •Î˚– ˆây°y ç°y¢ Ï̂Î˚ ç Ï̂°Ó˚ xî%Ó˚ ˛õy¢y˛õy!¢ Ë˛y§Ùyl

Óy!°Ü˛îyÓ˚ !Ù◊ ≤Ã!ï˛!Ü ̨ Î˚yÓ˚ Ê˛ Ï̂° x≤ÃÜ,̨ ï˛ Ó˚̂ Ï.Ó˚ !Ù◊î åFCCä •y°Ü˛y Óî≈ Óy •y°Ü˛y  l#°yË˛ Ó˚̂ Ï.Ó˚

ˆòáyÎ˚ å!ã˛e 7.13 Ü˛ ~ÓÇ áä–

ò)Ó˚ §Ç Ï̂Óòl myÓ˚y ≤ÃyÆ !ã˛ Ï̂e Ë)̨ ˛õ,̂ Ï¤˛Ó˚ !Ó!Ë˛ß¨ ˜Ó!¢T˛ƒ ˆÎ Ó˚̂ Ï.Ó˚ Ùyôƒ Ï̂Ù ≤Ãò!¢≈ï˛ •Î˚ñ ~Ó˚

~Ü˛!ê˛ !ÓÓÓ˚î §yÓ˚!î 7.2 ÈüÈ ~ ˆòGÎ˚y • Ï̂°y–

§yÓ˚!î 7.2 Ë)̨ ˛õ,̂ Ï¤˛Ó˚ Ë)̨ !ÙÓ)̊̂ Į̈ õÓ˚ ˛õ!Ó˚!Ùï˛ Ü,̨ !eÙ Ó˚̂ Ï.Ó˚ !Ù◊ Ï̂îÓ˚ í z̨̨ õÓ˚ Ó˚.#l §y«˛Ó˚
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Ü ˛!ÙÜ˛ lÇ

1

2

3

4

Ë)̨ ˛õ,̂ Ï¤˛Ó˚ Ë)̨ !ÙÓ)̨̊ õ

âlxÓ˚îƒ ~ÓÇ Ü,˛!£ÏˆÏÎyàƒ ~°yÜ˛y

!ã˛Ó˚•!Ó˚Í

˛õî≈̂ ÏÙyã˛#

ˆSÈy Ï̂ê˛y ̂ V˛y˛õV˛yí ¸̨

¢§ƒË)˛!Ù

˛õ!ï˛ï˛ Ë)̨ !Ù

ç°y¢Î˚
fl∫FS¥È ç°

ˆây°y ç°y¢Î˚

!l!Ù≈ï˛ ~°yÜ˛y
í z̨Fã˛ âlc

!l¡¨ âlc

xÜ˛!£Ï≈ï˛ Ë)˛!Ù‡ !¢°yÓ˚ í˛zÂàï˛ hflÏÓ˚
!¢°yÓ˚ í˛zÂàï˛ hflÏÓ˚

Óy°%Ü˛yÙÎ˚ ÙÓ˚%Ë)˛!Ù ‡ lò#Ó˚ Óy°% °Óî myÓ˚y

≤ÃË˛y!Óï˛ àË˛#Ó˚ !à!Ó˚áyï˛

xàË˛#Ó˚ !à!Ó˚áyï˛

ç°Ù@¿ ‡ ç°yË)̨ !Ù

Ó˚Ç å˛õ!Ó˚!Ùï˛ Ü,˛!eÙ Ó˚ˆÏ.Ó˚ !Ù◊îä

°y° ̂ Ì Ï̂Ü˛ Ùƒy Ï̂çrê˛y

ÓyòyÙ# ̂ Ì Ï̂Ü˛ °y°

°y° ̂ SÈy˛õ Î%=˛ •y°Ü˛y ÓyòyÙ#

í z̨Iµ° °y°

•y°Ü˛y l#° ̂ Ì Ï̂Ü˛ §yòy

àyì˛¸ l#° ̂ ÌˆÏÜ˛ Ü˛yˆÏ°y

•y°Ü˛y l#°

àyì˛¸ l#° ˆÌˆÏÜ˛ l#°yË˛ §Ó%ç

•y°Ü˛y l#°

•y°Ü˛y ÓyòyÙ#

•y°Ü˛y l#° ̂ Ì Ï̂Ü˛ §yòy

àyì ¸̨ §Ó%ç

•y°Ü˛y §Ó%ç

lylyÓˆÏî≈Ó˚ SÈy˛õÎ%=˛ Ü˛yˆÏ°y Ó˚Ç
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2. @˝ÃÌl åTextureä  ı  ô)§Ó˚ xyË˛y Óy Ó˚̂ Ï.Ó˚ §yÙO Ï̂§ƒÓ˚ §)- !Ó!Ë˛ß¨ï˛y @˝ÃÌ Ï̂lÓ˚ §y Ï̂Ì §¡õÜ≈̨ Î%=˛–

≤ÃyÌ!ÙÜ˛Ë˛y Ï̂Ó ~•z !Ó!Ë˛ß¨ï˛y à%̂ Ï°y «%̨ oyÜ˛yÓ˚ ~Ü˛Ü˛ Î%=˛ í z̨̨ õyòylà%̂ Ï°yÓ˚ ~Ü˛!eÜ˛Ó˚̂ ÏlÓ˚ Ê˛ Ï̂° â Ï̂ê˛ñ

Îy Ï̂òÓ˚ ˛õ,ÌÜ˛Ë˛y Ï̂Ó !ã˛!•´ï˛ Ü˛Ó˚y §Ω˛Ó lÎ˚ñ ˆÎÙl ÈüÈ í z̨Fã˛ âlc ~ÓÇ !l¡¨âlcÎ%=˛ xyÓy!§Ü˛ ~°yÜ˛yñ

Ó!hflÏ G !l!Óí ¸̨ Ó§!ï˛ñ Óçƒ≈ ˛õòyÌ≈ ~ÓÇ Ü˛!ë˛l Ó Ï̂ç≈Ó˚ xlƒylƒ Ó)̨̊ õñ !Ó!Ë˛ß¨ ôÓ˚̂ ÏlÓ˚ ¢§ƒ G í z̨!qò

•zï˛ƒy!ò– !Ü˛S%È Ó›Ó˚ ≤Ã!ï˛FSÈ!ÓÓ˚ Ù Ï̂ôƒ @˝ÃÌlàï˛ ˛õyÌ≈Ü˛ƒ Ù§,î ˆÌ Ï̂Ü˛ fiÌ%° ≤ÃÜ˛y Ï̂Ó˚Ó˚ • Ï̂ï˛ ˛õy Ï̂Ó˚ å!ã˛e

7.14 Ü˛ ~ÓÇ áä– í z̨òy•Ó˚îfl∫Ó)̨̊ õñ «%̨ o xM˛ Ï̂° Ó§!ï˛Ó˚ ~Ü˛!eï˛Ü˛Ó˚̂ ÏlÓ˚ Ê˛ Ï̂° Óí ¸̨ ¢• Ï̂Ó˚ âl xyÓy!§Ü˛

xM˛ Ï̂° §)- @˝ÃÌl ≤Ãò!¢≈ï˛ Ü˛ Ï̂Ó˚ ~ÓÇ !l¡¨âlcÎ%=˛ xyÓy!§Ü˛ xM˛ Ï̂° ~Ü˛!ê˛ fiÌ)° @˝ÃÌl ̃ Ïï˛Ó˚# Ü˛ Ï̂Ó˚–

~Ü˛•zË˛y Ï̂Óñ í z̨Fã˛ ò)Ó˚c§¡õß¨ ≤Ã!ï˛FSÈ!Ó Ï̂ï˛ ôyl Óy àÙ çyï˛#Î˚ í z̨!q Ï̂òÓ˚ §)- @˝ÃÌ Ï̂lÓ˚ ï%̨ °lyÎ˚ •z«%̨  Óy

!Ù Ï̂°ê˛ çyï˛#Î˚ í z̨!q Ï̂òÓ˚ @˝ÃÌl fiÌ)° xyÜ˛y Ï̂Ó˚Ó˚ •Î˚– ˆÜ˛í z̨ Î!ò âl §Ó%ç !ã˛Ó˚•!Ó˚Í xÓ˚̂ ÏlƒÓ˚ §)-

@˝ÃÌ Ï̂lÓ˚ §y Ï̂Ì ï%̨ °ly Ü˛ Ï̂Ó˚ ï˛ Ï̂Ó ̂ SÈy Ï̂ê˛y ̂ V˛y˛õV˛yí ¸̨Î%=˛ Ë)̨ !ÙÓ˚ ≤Ã!ï˛FSÈ!Ó Ï̂ï˛ ~ Ï̂òÓ˚ fiÌ)° @˝ÃÌl °«˛ƒ Ü˛Ó˚y

ÎyˆÏÓ–

3. xyÜ˛yÓ˚ åSizeä ı ≤Ã!ï˛FSÈ!ÓÓ˚ ˆflÒ° Óy !Ó!Ü˛Ó˚î ˆÌ Ï̂Ü˛ !lî#≈ï˛ ~Ü˛!ê˛ Ó›Ó˚ xyÜ˛yÓ˚ • Ï̂°y ˆÜ˛y Ï̂ly

!l!ò≈T˛ Ó›Ó˚ xy Ï̂Ó˚Ü˛!ê˛ à%Ó%̊c˛õ)î≈ ˜Ó!¢T˛ƒ– ~!ê˛ ˛õ,ÌÜ˛Ë˛y Ï̂Ó !¢“ G !¢“ Ü˛Ù‰̂ Į̈ ≤’ Ï̂:Ó˚ xyÓy!§Ü˛ fiÌyl

ÈüÈ å!ã˛e 7.15äñ ¢•Ó̊ï˛°#Ó̊ •zê˛Ë˛yRyñ ¢• Ï̂Ó̊Ó̊ ≤Ãyî Ï̂Ü˛ Ï̂w !fiÌï˛ ̂ á°yÓ̊ Ùyë˛ñ Ó§!ï˛Ó̊ xyÜ˛yÓ̊ G Ü ̨ Ï̂Ùyß̈Î̊l

≤ÃË,̨ !ï˛ §ly=˛ Ü˛Ó˚̂ Ïï˛ §y•yÎƒ Ü˛ Ï̂Ó˚–

4. xyÜ,˛!ï˛ åshapeä ı §yôyÓ˚î àë˛l ~ÓÇ xyÜ,˛!ï˛ Óy ˆÜ˛yˆÏly !l!ò≈T˛ Ó›Ó˚ Ó˚)˛õˆÏÓ˚áy ò)Ó˚ §ÇˆÏÓòl

myÓ˚y à,,•#ï˛ ≤Ã!ï˛FSÈ!ÓÓ˚ ÓƒyáƒyˆÏï˛ í˛zˆÏÕ‘áˆÏÎyàƒ •z!Aàï˛ ≤Ãòyl Ü˛ˆÏÓ˚– !Ü˛S%È Ó›Ó˚ xyÜ,˛!ï˛ ~ï˛ê˛y•z

˛õ,ÌÜ˛ •Î˚ ̂ Îñ ~ˆÏòÓ˚ x!ï˛ §•ˆÏç §ly=˛ Ü˛Ó˚y ÎyÎ˚– í˛zòy•Ó˚îfl∫Ó˚)˛õñ §Ç§ò Ë˛ÓˆÏlÓ˚ xyÜ,˛!ï˛ §yôyÓ˚îï˛

xlƒylƒ x Ï̂lÜ˛ !l!Ù≈ï˛ Ë˛Ól ̂ Ì Ï̂Ü˛ xy°yò •Î˚– xl%Ó)̨̊ õË˛y Ï̂Óñ ~Ü˛!ê˛ Ó˚yhflÏy ̂ Ì Ï̂Ü˛ ~Ü˛!ê˛ ̂ Ó˚°°y•zl Ï̂Ü˛

x!ï˛§•ˆÏç•z ~Ó˚ ò#â≈ x!Ó!FSÈß¨ ˜Ó˚!áÜ˛ xyÜ,˛!ï˛ G Ü ˛Ùyàï˛ ˛õ!Ó˚Óï≈˛ˆÏlÓ˚ Ê˛ˆÏ° ˛õ,ÌÜ˛ Ü˛Ó˚y ˆÎˆÏï˛
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!ã˛e 7.14 åÜ˛ä Ùƒyl Ï̂@˝Ãy Ï̂Ë˛Ó˚ fiÌ)°
@˝ÃÌlÎ%=˛ ≤Ã!ï˛FSÈ!Ó

!ã˛e 7.14 åáä ¢§ƒË)̨ !ÙÓ˚ §)- @˝ÃÌl
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ò)Ó˚ §ÇˆÏÓòˆÏlÓ˚ ˛õ!Ó˚ã˛Î˚

˛õyˆÏÓ˚ å!ã˛e 7.16ä ôÙ#≈Î˚ fiÌyl ˆÎÙl ÈüÈ Ù§!çò ~ÓÇ Ù!®Ó˚ˆÏÜ˛

˛õ,ÌÜ˛Ë˛yˆÏÓ !ã˛!•´ï˛ Ü˛Ó˚ˆÏï˛G xyÜ,˛!ï˛ ~Ü˛!ê˛ !l!ò≈T˛ Ë)˛!ÙÜ˛y ˛õy°l

Ü˛ˆÏÓ˚–

5. SÈyÎ˚y åShadowä ı  ~Ü˛!ê˛ Ó›Ó˚ SÈyÎ˚y §)Î≈Ó˚Ÿ¬#Ó˚ ˛õï˛l ˆÜ˛y Ï̂lÓ˚

§y Į̈̂ õ Ï̂«˛ ̇  Ó›Ó˚ í z̨Fã˛ï˛yÓ˚ Ê˛°fl∫Ó)̨̊ õ à!ë˛ï˛ •Î˚– !Ü˛S%È Ó›Ó˚ xyÜ,̨ !ï˛

~ï˛ê˛y•z xy°òy •Î˚ ˆÎñ ~ Ï̂òÓ˚ myÓ˚y !l!«˛Æ SÈyÎ˚yÓ˚ ˜òâƒ≈ SÈyí ¸̨y ~•z

Ó›à%̂ Ï°y §ly=˛ Ü˛Ó̊y ÎyÎ̊ ly– í z̨òy•Ó̊îfl∫Ó̊)̨ õñ !òÕ‘# Ï̂ï˛ xÓ!fiÌï˛ Ü%̨ ï%̨ Ó

!ÙlyÓ˚ñ Ù§!ç Ï̂òÓ˚ !ÙlyÓ˚ Óy ã)̨ í ¸̨yñ í z̨̨ õ!Ó˚!fiÌï˛ ç Ï̂°Ó˚ ê˛ƒyAÜ˛ åTankä

˜Óò%ƒ!ï˛Ü˛ Óy ˆê˛!° Ï̂Ê˛yl °y•zl ~ÓÇ xl%Ó)̨̊ õ í z̨̨ õyòyl à%̂ Ï°y ˆÜ˛Ó°

~ˆÏòÓ˚ SÈyÎ˚y myÓ˚y•z !ã˛!•´ï˛ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– ¢•Ó˚ˆÏÜ˛ˆÏw Ó›Ó˚

§ly=˛Ü˛Ó˚̂ Ïl SÈyÎ˚y ~ Ï̂§ ˛õí ¸̨̂ Ï° ~!ê˛ ˙ Ó›Ó˚ °¡∫y òy°y Ï̂lÓ˚ SÈyÎ˚yÓ˚

l# Ï̂ã˛ xlƒ Ó›Ó̊ SÈyÎ̊y ~ Ï̂§ ̨õí˛̧ Ï̂° ~!ê˛ ̇  Ó›Ó̊ ≤ÃÜ,̨ ï˛ Óî≈̂ ÏÜ ≤ÃË˛y!Óï˛

Ü˛ Ï̂Ó˚ ~ÓÇ Ü˛y Ï̂°y Ó Ï̂î≈ ≤Ãò!¢≈ï˛ •Î˚– ï˛ Ï̂Óñ ~!ê˛ í ẑ̨ ÏÕ‘á Ü˛Ó˚y ˆÎ Ï̂ï˛

˛õy Ï̂Ó˚ ˆÎñ ≤Ã!ï˛FSÈ!Ó ÓƒyáƒyÓ˚ ~Ü˛!ê˛ í z̨̨ õyòyl !• Ï̂§ Ï̂Ó SÈyÎ˚y í z̨̨ õ@˝Ã•

!ã˛eà%̂ Ï°y Ï̂ï˛ Ü˛Ù ÓƒÓ•,ï˛ •Î˚– ï˛ Ï̂Óñ Ó,•Í ̂ flÒ° ÓyÎ˚Ó#Î˚ xy Ï̂°yÜ˛!ã˛ Ï̂e

~Ó˚ à%Ó%̊c x!ôÜ˛–

6. ˛õƒyê˛y≈l Óy ôÓ˚l åPatternä ı È~ Ï̂«˛ Ï̂e x Ï̂lÜ˛ ≤ÃyÜ,̨ !ï˛Ü˛ ~ÓÇ

Ùl%£Ïƒ§,T˛ ˜Ó!¢T˛ƒà%ˆÏ°yÓ˚ fiÌyl#Î˚ !Ólƒy§ àë˛l ~ÓÇ Ó›Ó˚

!ã˛e 7.15 ı Ü˛°Ü˛yï˛y åÜ˛ä ~ÓÇ ÓyÓ˚yl§# åáä ≤Ã!ï˛FSÈ!ÓÓ˚ xÇ¢à%̂ Ï°y Ï̂ï˛ ≤Ã!ï˛¤˛y!lÜ˛ Ë˛Ól G
xyÓy!§Ü˛ ~°yÜ˛yÓ˚ Ù Ï̂ôƒ xyÜ,̨ !ï˛àï˛ ˜Ó!ã˛eƒ §%flõT˛Ë˛y Ï̂Ó !ã˛!•´ï˛ Ü˛Ó˚y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚–
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åÜ˛ä Ü˛°Ü˛yï˛yÓ˚ xÇ¢!Ó Ï̂¢£Ï åáä ÓyÓ˚yî§#Ó˚ xÇ¢!Ó Ï̂¢£Ï

!ã˛e 7.16 ı ÓÜ ̨ Ï̂Ó˚áy Ï̂Ó!T˛ï˛ ˆÓ˚°˛õÌ
   ï˛#Ó  ÓyÑÜ˛Î%=˛ Ó˚yhflÏy ˆÌ Ï̂Ü˛

§%flõT˛ Ó)̊̂ Į̈ õ !Ë˛ß¨–
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ÓƒÓ•y!Ó˚Ü˛ Ë)˛ˆÏày° åË˛yàÈüÈIä

xyhs˝ı§¡õ Ï̂Ü≈̨ Ó˚ ̨ õ%lÓ˚yÓ,!_ â Ï̂ê˛– ≤Ã!ï˛FSÈ!Ó ̂ Ì Ï̂Ü˛ Ó›Ó˚ myÓ˚y §,T˛ ̨ õƒyê˛y≈l ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ ~•z !Ólƒy§!ê˛

§• Ï̂ç•z §ly=˛ Ü˛Ó˚y ̂ Î Ï̂ï˛ ̨ õy Ï̂Ó˚– í z̨òy•Ó˚lfl∫Ó)̨̊ õñ làÓ˚ ~°yÜ˛yÎ˚ xyÓy§ Ï̂Îyàƒ ̂ «˛ Ï̂eÓ˚ ~Ü˛•z xyÜ,̨ !ï˛

~ÓÇ àë˛l≤Ãîy°# §•˛õ!Ó˚Ü˛!“ï˛ xyÓy!§Ü˛ ~°yÜ˛y Ï̂Ü˛ ~ Ï̂òÓ˚ ̨õƒyê˛y≈l xl%§Ó˚î Ü˛ Ï̂Ó˚ x!ï˛§• Ï̂ç•z §ly=˛

Ü˛Ó˚y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚ å!ã˛e 7.17ä– xl%Ó)̨̊ õË˛y Ï̂Óñ Ê˛°Óy!àã˛y G Óyàylñ ~Ü˛•z ≤ÃÜ˛yÓ˚ í z̨!q Ï̂òÓ˚ Ù Ï̂ôƒ

§Ùò)Ó˚̂ ÏcÓ˚ !Ólƒy§ àë˛l Ü˛ Ï̂Ó˚– §!ë˛Ü˛Ë˛y Ï̂Ó xôƒÎ˚l Ü˛Ó˚̂ Ï° !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ ç°!là≈Ùl Óy Óy§fiÌy Ï̂lÓ˚

Ù Ï̂ôƒG ~Ü˛!ê˛ ̨ õyÌÜ˛ƒ≈ !lî≈Î˚ Ü˛Ó˚y ̂ Î Ï̂ï˛ ̨ õy Ï̂Ó˚–

!ã˛e 7.17 ı ˛õ!Ó˚Ü˛!“ï˛ xyÓy!§Ü˛ ~°yÜ˛yÓ˚ myÓ˚y §,T˛ ˛õƒyê˛y≈l ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ ~ Ï̂òÓ˚ §• Ï̂ç•z
   §ly=˛ Ü˛Ó˚y ÎyÎ˚–

7. ~Ü˛!eÜ˛Ó˚î åAssociationä ı  ~Ü˛!eÜ˛Ó˚î Ó°ˆÏï˛ Ó›Ó˚ ˆË˛Ôà!°Ü˛ xÓfiÌyl ~ÓÇ ~ˆÏòÓ˚

˛õy!Ó̊˛õy!Ÿª≈Ü˛ Ó›Ó̊ Ù Ï̂ôƒÜ˛yÓ̊ xyhs˝/§¡õÜ≈̨ Ï̂Ü˛ ̂ ÓyV˛yÎ̊– í z̨òy•Ó̊îfl∫Ó̊)̨ õñ ~Ü˛!ê˛ xyÓy!§Ü˛ ~°yÜ˛yÓ̊ Ü˛ySÈyÜ˛y!SÈ

!l!Ù≈ï˛ !¢«˛y ≤Ã!ï˛¤˛yl ~ÓÇ ~Ü˛•z ˆ«˛ Ï̂e !fiÌï˛ ˆá°yÓ˚ Ùy Ï̂ë˛Ó˚ xÓfiÌy Ï̂lÓ˚ Ù Ï̂ôƒ §Ó≈òy §ÇâÓÂôï˛y

á%Ñ̂ Ïç ̨õyGÎ˚y ÎyÎ˚– xl%Ó)̨̊ õË˛y Ï̂Óñ ̂ fiê˛!í˛Î˚yÙñ ̂ âyí ¸̨̂ ÏòÔ Ï̂í ¸̨Ó˚ Ùyë˛ñ à°Ê‰̨  ̂ á°yÓ˚ Ùyë˛ •zï˛ƒy!ò Óí ¸̨ ¢• Ï̂Ó˚

à Ï̂í ¸̨ í ẑ̨ Ïë˛– Ü ̨ ÙÓô≈Ùyl ¢• Ï̂Ó˚Ó˚ ≤Ãy Ï̂hs Ù•y§í ¸̨Ü˛ ÓÓ˚yÓÓ˚ !¢“ Ï̂«˛e  ~ÓÇ lò≈Ùy G ̂ Ó˚° °y•ẑ ÏlÓ˚ ̨ õy Ï̂¢

Ó!hflÏ xM˛° à Ï̂í ¸̨ í ẑ̨ Ïë˛–˝

  x!ôÜ˛ ï˛ Ï̂ÌƒÓ˚ çlƒ •zrê˛yÓ˚̂ Ïlê˛ í z̨Í§ ı
• www.isro.gov.in

• www.nrsc.gov.in

• www.iirs.gov.in
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ò)Ó˚ §ÇˆÏÓòˆÏlÓ˚ ˛õ!Ó˚ã˛Î˚

xl%¢#°l#

1. §!ë˛Ü˛ í z̨_Ó˚!ê˛ ÓySÈy•z Ü˛ Ï̂Ó˚y–
åiä Ó›Ó˚ ò)Ó˚ §Ç Ï̂Óòl ≤Ã!Ü ̨ Î˚y !Ó!Ë˛ß¨ í z̨̨ õy Ï̂Î˚ Ü˛Ó˚y ˆÎ Ï̂ï˛ Ï̂ ˛õy Ï̂Ó˚– ˆÎÙl Èü Ü˛ä ò)Ó˚ §Ç Ï̂ÓòÜ˛

åáä ÙylÓ ã˛«%̨  ~ÓÇ åàä xy Ï̂°yÜ˛!ã˛e @˝Ã•l ≤Ã!Ü ̨ Î˚y– !l Ï̂¡¨ ≤Ãò_ ˆÜ˛yl‰!ê˛ ~ Ï̂òÓ˚
!ÓÓ≈ï˛ Ï̂lÓ˚ §!ë˛Ü˛ Ü ̨ Ù Ï̂Ü˛ í z̨̨ õfiÌy˛õl Ü˛ Ï̂Ó˚–
åaä ABC

(b) BCA

(c) CAB

(d) í z̨̨ õ Ï̂Ó˚Ó˚ ˆÜ˛yl!ê˛•z lÎ˚–

åiiäí z̨̨ õ@˝Ã• ò)Ó˚ §Ç Ï̂Óòl ≤Ã!Ü ̨ Î˚yÎ˚ !l¡¨!°!áï˛ ï˛!í ¸̨Í ã%̨ ¡∫Ü˛#Î˚ Óîy≈°#!ÓFS%ÈÓ˚̂ ÏîÓ˚ ̂ Ü˛yl‰ xM˛°!ê˛
ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ ly–
åaä Ùy•ẑ ÏÜ ̨ y Óy «%̨ o ï˛Ó˚Aà xM˛°
(b) xÓ Ï̂°y!•ï˛ xM˛°
(c) ~:ÈüÈˆÓ˚
(d) ò,¢ƒÙyl xM˛°

åiii) !l¡¨!°!áï˛ ˆÜ˛yl‰!ê˛ ò,¢ƒÙyl !ã˛e ÓƒyáƒyÓ˚ ≤ÃÎ%!=˛ Ï̂ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ ly–
åaä Ó›Ó˚ fiÌyl#Î˚ !Ólƒy§
åbä ≤Ã!ï˛FSÈ!Ó Ï̂ï˛ Óî≈àï˛ ˛õ!Ó˚Óï≈̨ Ï̂lÓ˚ Ü˛¡õyAÜ˛
åcä xlƒylƒ Ó›Ó˚ ˛õ!Ó˚̂ Ï≤Ã!«˛ Ï̂ï˛ Ó›!ê˛Ó˚ xÓfiÌyl
ådä !í˛!çê˛y° Óy Ó˚y!¢ï˛Ìƒàï˛ !ã˛e àë˛l

2. !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ 30 !ê˛ ¢ Ï̂∑Ó˚ Ù Ï̂ôƒ òyGı
åiä xlƒylƒ !ã˛Ó˚yã˛!Ó˚ï˛ ˛õÂô!ï˛Ó˚ ï%̨ °lyÎ˚ ò)Ó˚ §Ç Ï̂Óòl ~Ü˛!ê˛ í z̨ß¨ï˛ ˆÜ˛Ô¢° ˆÜ˛l⁄

åiiä IRS ~ÓÇ INSAT í z̨̨ õ@˝Ã Ï̂•Ó˚ ˆ◊l#Ó˚ Ù Ï̂ôƒ ˛õyÌ≈Ü˛ƒ ˆ° Ï̂áy–

(iii) ˛õ%¢Ó %Ù flÒƒyly Ï̂Ó˚Ó˚ åPushbroom Scannerä Ü˛yÎ≈̊Ü˛y!Ó˚ï˛y §Ç!«˛ÆË˛y Ï̂Ó Óî≈ly Ü˛ Ï̂Ó˚y–

3. !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ 125 !ê˛ ¢ Ï̂∑Ó˚ Ù Ï̂ôƒ òyGı ÈüÈ
åiä ~Ü˛!ê˛ !ã˛ Ï̂eÓ˚ §y•y Ï̂Îƒ í z̨•zflÒÓ %Ù flÒƒyly Ï̂Ó˚Ó˚ åWhiskbroom scannerä !Ü ̨ Î˚yÜ˛°y˛õ

Óî≈ly Ü˛ Ï̂Ó˚y– Ü˛#Ë˛y Ï̂Ó ~!ê˛ ˛õ%¢Ó %Ù flÒƒylyÓ˚ ˆÌ Ï̂Ü˛ !Ë˛ß¨ ≤ÃÜ,̨ !ï˛ •Î˚ ÈüÈÈüÈ ï˛y Óƒyáƒy Ü˛ Ï̂Ó˚y–

åiiä !•Ùy° Ï̂Î˚Ó˚ í z̨!q Ï̂ò ̂ Î ̨õ!Ó˚Óï≈̨ là%̂ Ï°y °«˛ Ü˛Ó˚y ̂ Î Ï̂ï˛ ̨ õy Ï̂Ó˚ ï˛y §ly=˛ Ü˛ Ï̂Ó˚y ~ÓÇ
ï˛y!°Ü˛yË%̨ =˛ Ü˛ Ï̂Ó˚y å!ã˛e 7.9ä–

105



106

ÓƒÓ•y!Ó˚Ü˛ Ë)˛ˆÏày° åË˛yàÈüÈIä

Ü˛yÎ≈Ü˛°y˛õ åActivityä

!l Ï̂¡¨≤Ãò!¢≈ï˛  IRS IC LISS III ˛≤Ã!ï˛FSÈ!Ó Ï̂ï˛ !ã˛!•´ï˛ !Ó!Ë˛ß¨ xyÜ,̨ !ï˛à%̂ Ï°y §ly=˛ Ü˛ Ï̂Ó˚y–

≤Ã!ï˛FSÈ!ÓÓ˚ í z̨̨ õyòylàï˛ ÓƒyáƒyÓ˚ Óî≈ly ~ÓÇ !Ó!Ë˛ß¨ Ó› ˆÎ Ó Ï̂î≈ ˛õ!Ó˚!Ùï˛ Ü,̨ !eÙ Ó˚Ç !Ù◊ Ï̂î

ˆòáy ÎyÎ˚ ÈüÈ ~Ó˚ í z̨̨ õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚ §)ã˛Ü˛ xAÜ˛l Ü˛ Ï̂Ó˚y–
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xyÓ•yGÎ˚yÓ˚ í˛z˛õyòyl ˛õ!Ó˚Ùy˛õÜ˛ Îsf§Ù)•ñ Ùyl!ã˛e ~ÓÇ Óî≈ly !ã˛e

xôƒyÎ˚ Èü 8È

xyÓ•yGÎ˚yÓ˚ í˛z˛õyòyl ˛õ!Ó˚Ùy˛õÜ˛ Îsf§Ù)•ñ Ùyl!ã˛e ~ÓÇ
Óî≈ly !ã˛e  åWeather Instruments, Maps and

Chartsä

ÚxyÓ•yGÎ˚yÛ ¢∑!ê˛ ̂ Ü˛yl !Ó Ï̂¢£Ï fiÌyl ~ÓÇ §Ù Ï̂Î˚ xyÓ•yGÎ˚yÓ˚ í z̨̨ õyòyl§Ù)̂ Ï•Ó˚ ÓyÎ%̊Ù[˛°#Î˚ xÓfiÌy Ï̂Ü˛ ̂ ÓyV˛yÎ˚–

xyÓ•yGÎ˚yÓ˚ í z̨̨ õyòylà%!° • Ï̂FSÈ í z̨£÷Ïï˛yñ ÓyÎ%̊Ó˚ ã˛y˛õñ ÓyÎ%̊%≤ÃÓy•ñ xyo≈ï˛y ~ÓÇ ̂ ÙâyFSÈß¨ï˛y– ≤Ã Ï̂ï˛ƒÜ˛ !òl xyÓ•yGÎ˚y

òÆÓ˚ myÓ˚y !Ó Ï̂ŸªÓ˚ !Ó!Ë˛ß¨ xyÓ•yGÎ˚y ̂ Ü˛w ̂ Ì Ï̂Ü˛ ≤ÃyÆ ̨õÎ≈̂ ÏÓ!«˛ï˛ ï˛ Ï̂ÌƒÓ˚ í z̨̨ õÓ˚ !lË≈̨ Ó˚ Ü˛ Ï̂Ó˚ xyÓ•yGÎ˚y Ùyl!ã˛e

˜ï˛!Ó˚ Ü˛Ó˚y •Î˚– Ë˛yÓ˚̂ Ïï˛ lï%̨ l !ò!Õ‘̂ Ïï˛ xÓ!fiÌï˛ Ë˛yÓ˚ï˛#Î˚ xyÓ•yGÎ˚y òÆ Ï̂Ó˚Ó˚ ̨õ,¤˛ Į̈̂ õy£ÏÜ˛ï˛yÎ˚ xyÓ•yGÎ˚y §¡õ!Ü≈̨ ï˛

ï˛Ìƒ §Ç@˝Ã• ~ÓÇ ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚ñ Îy !Ü˛ly xyÓ•yGÎ˚y ̨õ)Ó≈yË˛yˆÏ§Ó˚ çlƒG òy!Î˚c¢#°–

xyÓ•yGÎ˚y ̨õ)Ó≈yË˛y Ï̂§Ó˚ §y•y Ï̂Îƒ áyÓ˚y˛õ xyÓ•yGÎ˚yÓ˚ xy¢ÇÜ˛y ÌyÜ˛ Ï̂°ñ x!@˝ÃÙ !lÓ˚y˛õ_y !Óôyl Ü˛Ó˚y ÎyÎ˚– !Ü˛S%È!òl

˛õ)̂ ÏÓ≈ xyÓ•yGÎ˚yÓ˚ x!@˝ÃÙ Ë˛!Ó£Ïƒmyl# Ü,̨ £ÏÜ˛ñ çy•y Ï̂çÓ˚ ly!ÓÜ˛ò°ñ ̨õy•z°ê˛ñ ̂ ç Ï̂°ñ ̃ §!lÜ˛ ≤ÃË,̨ !ï˛ Óƒ!=˛ Ï̂òÓ˚ çlƒ á%Ó•z

í z̨̨ õ Ï̂Îyà# •Î˚–

Ë˛yÓ˚ï˛#Î˚ xyÓ•yGÎ˚y òÆÓ˚ åIndian Meteorological Departmentä

Ë˛yÓ˚ï˛#Î˚ xyÓ•yGÎ˚y òÆÓ˚ (IMD) fiÌy˛õl Ü˛Ó˚y •ˆÏÎ˚!SÈ° 1875 !á fiê˛yˆÏ∑ñ ÎyÓ˚ Ù%áƒ Ü˛yÎ≈y°Î˚ Ü˛°Ü˛yï˛yÎ˚

!SÈ°– Óï≈˛ÙyˆÏl ~Ó˚ Ù%áƒ Ü˛yÎ≈y°Î˚ lï%˛l !ò!Õ‘ˆÏï˛ xÓ!fiÌï˛–

¢∑ Ï̂Ü˛y£Ï

1. xyÓ•yGÎ˚y ı ˆÜ˛yl ~Ü˛!ê˛ !l!ò≈T˛ fiÌyl ~ÓÇ §ÙˆÏÎ˚ ÓyÎ˚%Ù[˛°#Î˚ ã˛y˛õñ í˛z£÷Ïï˛yñ xyo≈ï˛yñ xô/ˆÏ«˛˛õîñ
ˆÙâyFSÈß¨ï˛y ~ÓÇ ÓyÎ%̊≤ÃÓy Ï̂•Ó˚ !òÜ˛ ̂ Ì Ï̂Ü˛ ÓyÎ%̊Ù[˛ Ï̂°Ó˚ xÓfiÌy– ~•z í z̨̨ õyòylà%!° Ï̂Ü˛ xyÓ•yGÎ˚yÓ˚ í z̨̨ õyòyl
Ó°y •Î˚–

2. xyÓ•yGÎ˚yÓ˚ ˛õ)Ó≈yË˛y§ ı ˆÜ˛yl !l!ò≈T˛ xM˛ˆÏ° xyàyÙ# 12 ˆÌˆÏÜ˛ 48 â^˝ê˛yÎ˚ xyàï˛ xyÓ•yGÎ˚yÓ˚
xÓfiÌyÓ˚ !Ó£Ï̂ Î˚ Î%!=˛§Çàï˛ !lŸã˛Î˚ï˛yÓ˚ ̨õ)Ó≈yl%Ùyl Óy ̨õ)Ó≈yË˛y§–
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xyÓ•yGÎ˚y ˛õÎ≈ˆÏÓ«˛î åWeather Observationsä

!ÓŸªÓƒy˛õ# xyÓ•yGÎ˚y §¡õ!Ü≈̨ ï˛ ̨õÎ≈̂ ÏÓ«˛î !ï˛l!ê˛ hflÏ̂ ÏÓ˚ l!ÌË%̨ =˛ Ü˛Ó˚y •Î˚– ÎÌy ÈüüüÈ ̨õ,¤˛#Î˚ ̨õÎ≈̂ ÏÓ«˛îyàyÓ˚ñ

í˛z˛õ!Ó˚!fiÌï˛ ÓyÎ˚%Ó˚ ̨õÎ≈ˆÏÓ«˛îyàyÓ˚ ~ÓÇ xhs˝Ó˚#ˆÏ«˛ Óy Ù•y¢)ˆÏlƒ!fiÌï˛ ̨õÎ≈ˆÏÓ«˛î ≤’ƒyê˛Ê˛Ù≈– ~•z ̨õÎ≈ˆÏÓ«˛î
Ó˚yT …̨§Ç Ï̂âÓ˚ ~Ü˛ !Ó Ï̂¢£Ï §ÇfiÌy !ÓŸª xyÓ•yGÎ˚y §ÇfiÌy åWorld Meteorological Organizationä myÓ˚y

§M˛y!°ï˛ •Î˚–

˛õ,¤˛#Î˚ ˛õÎ≈ˆÏÓ«˛îyàyÓ˚ åSurface Observatoriesä

~Ü˛!ê˛ xyò¢≈ ̨õ,¤˛#Î˚ ̨õÎ≈̂ ÏÓ«˛îyày Ï̂Ó˚ xyÓ•yGÎ˚yÓ˚ í z̨̨ õyòyl§Ù)• ÎÌy ÈüüüÈ í z̨£÷Ïï˛y å§ Ï̂Ó≈yFã˛ G §Ó≈!l¡¨äñ ÓyÎ%̊Ó˚

ã˛y˛õñ xyo≈ï˛yñ ˆÙâñ ÓyÎ˚%≤ÃÓy• ~ÓÇ Ó,!T˛˛õyï˛ ≤ÃË,˛!ï˛ ˛õ!Ó˚Ùy˛õ G §Ç@˝ÃˆÏ•Ó˚ Îsf˛õy!ï˛ ÌyˆÏÜ˛– xlƒ !Ó!¢T˛

˛õÎ≈ˆÏÓ«˛îyàyˆÏÓ˚ !Ó!Ü˛Ó˚îñ GˆÏçylñ ÓyÎ˚%Ù[˛°#Î˚ §)- àƒy§ñ ò)£Ïîñ ÓyÎ˚%Ù[˛°#Î˚ !Óò%ƒÍ ≤ÃË,˛!ï˛Ó˚ ÙˆÏï˛y
xyÓ•yGÎ˚yÓ˚ í˛z˛õyòylG l!ÌË%˛=˛ Ü˛Ó˚y •Î˚– §¡õ)î≈ !ÓˆÏŸª ~•z ̨ õÎ≈ˆÏÓ«˛î !òˆÏlÓ˚ ~Ü˛ !l!ò≈T˛ §ÙˆÏÎ˚ ̂ Ó˚Ü˛í≈˛

Ü˛Ó˚y •Î˚ñ  Îy !ÓŸª xyÓ•yGÎ˚y §ÇfiÌy åWMOä myÓ˚y !lô≈yÓ˚î Ü˛Ó˚y •Î˚ ~ÓÇ ~ˆÏï˛ ÓƒÓ•,ï˛ Îsf§Ù)•

xyhs˝ç≈y!ï˛Ü˛ Ùy Ï̂lÓ˚ xl%Ó)̨̊ õ •Î˚ñ ̂ Îl !ÓŸªhflÏ̂ ÏÓ˚ ̨õÎ≈̂ ÏÓ«˛ Ï̂î §yÙO§ƒï˛y Ó˚«˛y Ü˛Ó˚y ÎyÎ˚–

Ë˛yÓ˚̂ Ïï˛ xyÓ•yGÎ˚y ̨õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ Îsf̨ õy!ï˛ ~ÓÇ !lï˛ƒ !ò Ï̂lÓ˚ ̨õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ §Çáƒy xl%ÎyÎ˚# xyÓ•yGÎ˚y

˛õÎ≈ˆÏÓ«˛îˆÏÜ˛ §yôyÓ˚îï˛ ˛õyÑã˛!ê˛ ˆ◊!îˆÏï˛ Ë˛yà Ü˛Ó˚y •Î˚– §ˆÏÓ≈yFã˛ ˆ◊!î •ˆÏFSÈ ˆ◊!î -I – ˆ◊!î -I ~Ó˚

˛õÎ≈ˆÏÓ«˛îyàyÓ˚ ̂ Î§Ü˛° !Ó!¢T˛ Îsf˛õy!ï˛Ó˚ §%!Óôy ÌyˆÏÜ˛ ̂ §à%!° •° ÈüüüÈ
± à!Ó˚¤˛ G °!â¤˛ ÌyˆÏÙ≈y!Ùê˛yÓ˚

± xƒy!l Ï̂Ùy!Ùê˛yÓ˚ ~ÓÇ ÓyÎ%̨̊ õyáy Óy í z̨•zu˛ ̂ Ë˛l

± ¢%‹Ò G xyo≈ Ü%˛[˛ ÌyˆÏÙ≈y!Ùê˛yÓ˚

± ˆÓ̊làç

± Óƒy Ï̂Ó̊y!Ùê˛yÓ̊

§¡õ)î≈ !ÓˆÏŸª ~•z§Ó àˆÏÓ£ÏîyàyÓ˚à%ˆÏ°yˆÏï˛ ˛õÎ≈ˆÏÓ«˛î @˝Ã•î Ü˛Ó˚y •Î˚  00,03,06,09,12,15,18,21

â^˝ê˛yÎ˚ å!@˝Ãl#Ü˛ ≤ÃÙyî §ÙÎ˚ä– !Ü˛v ̂ ÎÔ!=˛Ü˛ Ü˛yÓ˚̂ Ïî !Ü˛S%È !Ü˛S%È à Ï̂Ó£Ïîyày Ï̂Ó˚ ¢%ô%Ùye !ò Ï̂lÓ˚ ̂ Ó°yÎ˚ §#!Ùï˛

§ÇáƒyÎ˚ ¢%ô%Ùye !ò Ï̂lÓ˚ ̂ Ó°yÎ˚ í z̨̨ õ!Ó˚!fiÌï˛ ÓyÎ%̊Ó˚ ̨õÎ≈̂ ÏÓ«˛î ̂ lGÎ˚y •Î˚–

Ù•y¢)lƒ !Ë˛!_Ü˛ ˛õÎ≈ˆÏÓ«˛î åSpace-based Observationsä

xyÓ•yGÎ˚y í˛z˛õ@˝Ã•à%ˆÏ°y xyÓ•yGÎ˚yÓ˚ !Ó!Ë˛ß¨ í˛z˛õyòyl§Ù)ˆÏ•Ó˚ Ë)˛ÈüÈ˛õ,¤˛#Î˚ hflÏˆÏÓ˚Ó˚ ˛õy¢y˛õy!¢ ÓyÎ˚%Ù[˛ˆÏ°Ó˚

í˛zFã˛hflÏˆÏÓ˚Ó˚G Óƒy˛õÜ˛ G !Óhfl,Ïï˛ ̨õÎ≈ˆÏÓ«˛î Ü˛ˆÏÓ˚– Ë)˛ÈüÈï˛y!_¥Ü˛ í˛z˛õ@˝Ã• ̂ ÌˆÏÜ˛ xyÓ•yGÎ˚y §¡õ!Ü≈˛ï˛ Ù•y¢)lƒ

!Ë˛!_Ü˛ ï˛Ìƒ ̨ õyGÎ˚y ÎyÎ˚ åxôƒyÎ˚ 7 ̂ òáä– í˛zòy•Ó˚îfl∫Ó˚)˛õ Ë˛yÓ˚ˆÏï˛Ó˚ çyï˛#Î˚ í˛z˛õ@˝Ã• åIndian National

Satelliteä §Ç Ï̂«˛ Į̈̂ õ INSAT í z̨£÷Ïï˛yñ ̂ ÙâyFSÈß̈ï˛yñ ÓyÎ̊%≤ÃÓy• ~ÓÇ xyÓ•yGÎ̊y §¡∫rô#Î̊ xlƒylƒ !Ó£ÏÎ̊§Ù)̂ Ï•Ó̊
˛õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ Ù)°ƒÓyl ï˛Ìƒ §Ó˚ÓÓ˚y• Ü˛ Ï̂Ó˚–
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xyÓ•yGÎ˚yÓ˚ í˛z˛õyòyl ˛õ!Ó˚Ùy˛õÜ˛ Îsf§Ù)•ñ Ùyl!ã˛e ~ÓÇ Óî≈ly !ã˛e

xyÓ•yGÎ˚y Îsf˛õy!ï˛§Ù)• åWeather Instrumentsä

xyÓ•yGÎ˚yÓ˚ !Ó!Ë˛ß¨ âê˛Ùyl !Ó£ÏÎ˚à%!° ˛õ!Ó˚Ùy˛õ Ü˛Ó˚yÓ˚ çlƒ !Ó!Ë˛ß¨
Îsf˛õy!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– !Ü˛S%È §yôyÓ˚î !Ü˛v à%Ó˚%c˛õ)î≈ xyÓ•yGÎ˚y

Îsf˛õy!ï˛à%ˆÏ°y §¡õˆÏÜ≈˛ !lˆÏ¡¨ xyˆÏ°yã˛ly Ü˛Ó˚y •° ÈüüüÈ

Ìy Ï̂Ù≈!Ùê˛yÓ˚ åThermometerä

ÓyÎ%̊Ó˚ í z̨£÷Ïï˛y ̨õ!Ó˚Ùy Į̈̂ õÓ˚ çlƒ Ìy Ï̂Ù≈y!Ùê˛yÓ˚ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– x!ôÜ˛yÇ¢

Ìy Ï̂Ù≈y!Ùê˛yÓ̊ §Ó̊% Órô Ü˛yÑ̂ Ïã˛Ó̊ l Ï̂°Ó̊ xyÜ˛y Ï̂Ó̊ Ìy Ï̂Ü˛ ÎyÓ̊ ~Ü˛!ò Ï̂Ü˛ ≤Ã§y!Ó̊ï˛

Ü%˛[˛ Óy ÓyÕ∫ ÌyˆÏÜ˛– lˆÏ°Ó˚ l#ˆÏã˛Ó˚ xÇˆÏ¢ ~ÓÇ Ü%˛ˆÏ[˛ ï˛Ó˚° ˛õòyÌ≈

ˆÎÙlÈüüüÈ xƒy°ˆÏÜ˛y•° Óy ̨õyÓ˚ò myÓ˚y ̨ õ)î≈ ÌyˆÏÜ˛– xlƒ ≤Ãyhs˝ Órô Ü˛Ó˚yÓ˚
˛õ)ˆÏÓ≈ lˆÏ° í˛z˛õ!fiÌï˛ ÓyÎ˚%ˆÏÜ˛ í˛z£÷Ï Ü˛ˆÏÓ˚ ˆÓÓ˚ Ü˛ˆÏÓ˚ ˆòGÎ˚y •Î˚–

ÌyˆÏÙ≈y!Ùê˛yˆÏÓ˚Ó˚ Ü%˛[˛ Îy ÓyÎ˚%Ó˚ §ÇflõˆÏ£Ï≈ ÌyˆÏÜ˛ ï˛y ï˛ÍÜ˛y°#l xÓfiÌy

xl%§yˆÏÓ˚ àÓ˚Ù Óy ë˛yu˛y •ˆÏï˛ ̨ õyˆÏÓ˚ñ ÎyÓ˚ ̨ õ!Ó˚îyÙfl∫Ó˚)˛õ Ü%˛ Ï̂[˛Ó˚ ̨ õyÓ˚ò

í˛z˛õˆÏÓ˚ í˛zˆÏë˛ Óy l#ˆÏã˛ lyˆÏÙ– Ü˛yÑˆÏã˛Ó˚ lˆÏ° ~Ü˛ ̂ flÒ° !ã˛!•´ï˛ Ü˛Ó˚y ÌyˆÏÜ˛

Îy ˆÌˆÏÜ˛ ˛õyë˛ ˆlGÎ˚y •Î˚–

ÌyˆÏÙ≈y!Ùê˛yˆÏÓ˚ ÓƒÓ•,ï˛ ò%!ê˛ §yôyÓ˚î ˆflÒ° •ˆÏFSÈ ˆ§!rê˛ˆÏ@˝Ãí˛ ~ÓÇ

Ê˛y Ï̂Ó˚l•y•zê˛ åCentigrade and the Fahrenheitä– ̂ §!rê˛ Ï̂@˝Ãí˛ ̂ flÒ Ï̂°

Ìy Ï̂Ù≈y!Ùê˛y Ï̂Ó̊Ó̊ ÓÓ̊ Ï̂Ê˛Ó̊ à°lyAÜ˛ Óy !•ÙyAÜ˛ 00C G Ê%̨ ê h̨s˝ ç° Óy fl≥%̨ ê˛lyAÜ˛
1000C ôÓ˚y •Î˚ ~ÓÇ ~•z ò%Û Ï̂Î˚Ó˚ Ù Ï̂ôƒÜ˛yÓ˚ ÓƒÓôyl Ï̂Ü˛ 100 §Ùyl xÇ Ï̂¢

!ÓË˛y!çï˛ Ü˛Ó̊y •Î̊– Ê˛y Ï̂Ó̊l•y•zê˛ Ìy Ï̂Ù≈y!Ùê˛y Ï̂Ó̊ ç Ï̂°Ó̊ !•ÙyAÜ˛ G fl≥%̨ ê˛lyAÜ˛

ÎÌyÜ ˛ˆÏÙ 320F ~ÓÇ  2120F ~ xÇ¢yAÜ˛ï˛ •Î˚–

ÓyÎ˚%Ó˚ ï˛y˛õÙyey Ùy˛õyÓ˚ çlƒ à!Ó˚¤˛ G °!â¤˛ ÌyˆÏÙ≈y!Ùê˛yÓ˚ ï˛Ìy

ÓyÎ˚%Ó˚ xyo≈ï˛y Ùy˛õyÓ˚ çlƒ ¢%‹Ò Ü%˛[˛ G xyo≈ Ü%˛[˛ ÌyˆÏÙy!Ùê˛yÓ˚ ÓƒÓ•yÓ˚

Ü˛Ó˚y •Î˚– ~•z Ìy Ï̂Ù≈y!Ùê˛yÓ˚à%!°Ó˚ ~Ü˛!ê˛ ̂ §ê˛ !fiê˛ Ï̂Ë˛l§l !fl; Ï̂l Ó˚yáy •Î˚

åÓy:  8.2ä–

!ò Ï̂lÓ˚ § Ï̂Ó≈yFã˛ í z̨£÷Ïï˛y Ùy˛õyÓ˚ çlƒ à!Ó˚¤˛ Ìy Ï̂Ù≈y!Ùê˛yÓ˚ ÓƒÓ•yÓ˚ Ü˛Ó˚y

•Î˚– Îál ï˛y˛õÙyey Ó,!Âô˛õyÎ˚ ï˛ál ̨õyÓ˚ò í˛z˛õˆÏÓ˚Ó˚ !òˆÏÜ˛ í˛zë˛ˆÏï˛ ÌyˆÏÜ˛

!Ü˛v Îál ˛õyÓ˚ò ë˛yu˛y •Î˚ ï˛ál ~•z lˆÏ° §¡õ#í˛¸l Óy §ÇˆÏÜ˛yã˛ˆÏlÓ˚

Ü˛yÓ˚̂ Ïî ̨õyÓ˚ò l# Ï̂ã˛Ó˚ !ò Ï̂Ü˛ ̂ Î Ï̂ï˛ ̨õy Ï̂Ó˚ ly– ̨õyÓ˚ò Ï̂Ü˛ l# Ï̂ã˛ !l Ï̂Î˚ xy§yÓ˚
çlƒ ~ Ï̂Ü˛ xyÓyÓ̊ ̨õ%l/fiÌy!˛õï˛ Ü˛Ó̊ Ï̂ï˛•Î̊– °!â¤˛ Ìy Ï̂Ù≈y!Ùê˛yÓ̊ myÓ̊y !ò Ï̂lÓ̊

§Ó≈!l¡¨ ï˛y˛õÙyeyÓ˚ ̨õyë˛ ̂ lGÎ˚y •Î˚– ~•z Ìy Ï̂Ù≈y!Ùê˛y Ï̂Ó˚ ̨õyÓ˚̂ ÏòÓ˚ çyÎ˚àyÎ˚

xƒy°ˆÏÜ˛y•° ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– Îál ï˛y˛õÙyey •…y§ ˛õyÎ˚ ï˛ál lˆÏ°

!ã˛e  8.1 ı à!Ó˚¤˛ ÌyˆÏÙ≈y!Ùê˛yÓ˚

!ã˛e  8.2 ı °!â¤˛ ÌyˆÏÙ≈y!Ùê˛yÓ˚
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!fiê˛ Ï̂Ë˛l§l fl;#l åStevenson Screenä

ÌyˆÏÙ≈y!Ùê˛yÓ˚ˆÏÜ˛ xô/ˆÏ«˛˛õî G ≤Ãï˛ƒ«˛ §)Î≈Ó˚!Ÿ¬ ˆÌˆÏÜ˛ Ó˚«˛y

Ü˛Ó˚yÓ˚ çlƒ !fiê˛ˆÏË˛l§l fl;#l ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– ÓyÎ˚% ~Ó˚
ã˛yÓ˚˛õyˆÏ¢ §M˛y!Ó˚ï˛ •ˆÏï˛ ˛õyˆÏÓ˚– ~!ê˛ Ü˛yˆÏë˛Ó˚ ˜ï˛!Ó˚ •Î˚ ÎyÓ˚

!Ü˛lyÓ˚y !V˛!Õ‘òyÓ˚ Ìy Ï̂Ü˛ñ ÎyÓ˚ Ê˛ Ï̂° ÓyÎ%̊ Ù%=˛ G §ÙË˛y Ï̂Ó ≤ÃÓy!•ï˛

•ˆÏï˛ ˛õyˆÏÓ˚– !Ó!Ü˛Ó˚îˆÏÜ˛ ≤Ã!ï˛Ê˛!°ï˛  Ü˛Ó˚yÓ˚ çlƒ ~ˆÏÜ˛ §yòy

Ó˚. myÓ˚y xAÜ˛l Ü˛Ó˚y •Î˚– ~!ê˛ Ùy!ê˛ ̂ ÌˆÏÜ˛ ≤ÃyÎ˚  3 Ê%˛ê˛ 6 •z!M˛

í˛zÑã%˛ˆÏï˛ ~ÓÇ ã˛yÓ˚ ̨ õyÎ˚yˆÏï˛ Ó˚yáy •Î˚– Ü˛¡õl ̂ ÌˆÏÜ˛ ÓÑyã˛yÓ˚ çlƒ

~Ó˚ ˛õyÎ˚yà%ˆÏ°yˆÏÜ˛ á%Ó•z ò,ì˛¸Ë˛yˆÏÓ Ë)˛!ÙˆÏï˛ ˆ≤Ãy!Ìï˛ Ü˛Ó˚y •Î˚–
§¡ø%áË˛y Ï̂àÓ˚ ̨õƒy Ï̂l° Ï̂Ü˛ l# Ï̂ã˛ °y!à Ï̂Î˚ ~ Ï̂Ü˛ òÓ˚çyÓ)̂̊ Į̈ õ ÓƒÓ•yÓ˚

Ü˛Ó˚y •Î˚ Îy ÌyˆÏÙ≈y!Ùê˛yˆÏÓ˚Ó˚ Ó˚«˛îyˆÏÓ«˛î ~ÓÇ ̨ õë˛ˆÏl §y•yÎƒ

Ü˛ˆÏÓ˚– !fiê˛ˆÏË˛l§l fl;#ˆÏlÓ˚ òÓ˚çy í˛z_Ó˚ ̂ ày°yˆÏô≈ í˛z_Ó˚ !òˆÏÜ˛

~ÓÇ ò!«˛î ˆày°yˆÏô≈ ò!«˛î !òˆÏÜ˛ ÌyˆÏÜ˛ Ü˛yÓ˚î §Ó˚y§!Ó˚

§)Î≈Ó˚!Ÿ¬G ̨õyÓ˚ò Ï̂Ü˛ ≤ÃË˛y!Óï˛ Ü˛ Ï̂Ó˚– !fiê˛ Ï̂Ë˛l§l fl;# Ï̂lÓ˚ í ẑ̨ Ïj¢ƒ

~Ü˛ §Ùyl ï˛y˛õÙyeyÎ%=˛ ̨õ!Ó˚ˆÏÓT˛l ÓylyˆÏly Îy Óy•zˆÏÓ˚Ó˚ ÓyÎ˚%Ó˚
ï˛y˛õÙyey ̂ òáyÎ̊–

ÌyÜ˛y ôyï%˛Ó˚ !˛õl l#ˆÏã˛ ã˛ˆÏ° ÎyÎ˚ ~ÓÇ l)ƒlï˛Ù ï˛y˛õÙyeyÎ˚ !àˆÏÎ˚ ˆÌˆÏÙ ÎyÎ˚

å!ã˛e  8.1 à!Ó˚¤˛ ~ÓÇ !ã˛e 8.2 °!â¤˛ ÌyˆÏÙ≈y!Ùê˛yÓ˚ä–

ÓyÎ%̊Ó˚ xyo≈ï˛y ̨õ!Ó˚Ùy˛õ Ü˛Ó˚yÓ˚ çlƒ ¢%‹Ò Ü%̨ [˛ ~ÓÇ xyo≈ Ü%̨ [˛ Ìy Ï̂Ù≈y!Ùê˛yÓ˚

ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ å!ã˛e  8.3ä–  ¢%‹Ò Ü%˛[˛ ~ÓÇ xyo≈ Ü%˛[˛ ÌyˆÏÙ≈y!Ùê˛yÓ˚ ~Ü˛
ôÓ˚ˆÏlÓ˚•z ÌyˆÏÙ≈y!Ùê˛yÓ˚ñ Îy ~Ü˛ Ü˛yˆÏë˛Ó˚ Ü˛yë˛yˆÏÙyÎ˚ !fiÌÓ˚ Ü˛Ó˚y ÌyˆÏÜ˛– ¢%‹Ò

ÌyˆÏÙ≈y!Ùê˛yˆÏÓ˚Ó˚ Ü%˛[˛ ÓyÎ˚%ˆÏï˛ í˛zß√%=˛ ÌyˆÏÜ˛ ˆÎáyˆÏl xyo≈ ÌyˆÏÙ≈y!Ùê˛yˆÏÓ˚Ó˚ Ü%˛[˛

ˆË˛çy Ù§!°l Ü˛y˛õí˛¸ !òˆÏÎ˚ çí˛¸yˆÏly ÌyˆÏÜ˛– ~Ó˚ ~Ü˛!ê˛ !òÜ˛ !Ó¢%Âô çˆÏ°

Ë˛!ï≈̨  ̂ SÈyê˛ ̨õy Ï̂e í%̨ !Ó Ï̂Î˚ ̂ Ó˚̂ Ïá ~ Ï̂Ü˛ x!ÓÓ˚ï˛ xyo≈ Ó˚yáy •Î˚– xyo≈ Ü%̨ [˛ Ì Ï̂Ü˛

Óy‹õ#Ë˛Ól •GÎ˚yÓ˚ ̨ õÓ˚ ~Ó˚ ï˛y˛õÙyey •…y§ ̨õyÎ˚–

¢%‹Ò Ü%̨ Ï̂[˛Ó˚ ̨õyë˛ ÓyÎ%̊̂ Ïï˛ í z̨̨ õ!fiÌï˛ ç°#Î˚Óy Ï̂‹õÓ˚ ̨õ!Ó˚Ùyî myÓ˚y ≤ÃË˛y!Óï˛

•Î˚ lyñ !Ü˛v xyo≈ Ü%˛ˆÏ[˛Ó˚ ˛õyˆÏë˛ !Ë˛ß¨ï˛y Óy ˜Ó£ÏÙƒï˛y xyˆÏ§ñ Ü˛yÓ˚î
!ã˛e  8.3 ı xyo≈ G ¢%‹Ò Ü%˛[˛˝

Ìy Ï̂Ù≈y!Ùê˛yÓ̊
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xyÓ•yGÎ˚yÓ˚ í˛z˛õyòyl ˛õ!Ó˚Ùy˛õÜ˛ Îsf§Ù)•ñ Ùyl!ã˛e ~ÓÇ Óî≈ly !ã˛e

Óy‹õ#Ë˛ÓˆÏlÓ˚ •yÓ˚ ÓyÎ˚%ˆÏï˛ í˛z˛õ!fiÌï˛ ç°#Î˚ÓyˆÏ‹õÓ˚ ̨ õ!Ó˚ÙyˆÏîÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚– ÓyÎ˚%ˆÏï˛ xyo≈ï˛y Îï˛

ˆÓ!¢ •Î˚ Óy‹õ#Ë˛ÓˆÏlÓ˚ •yÓ˚G ï˛ï˛ Ü˛Ù •Î˚– ~Ü˛yÓ˚ˆÏî•z ¢%‹Ò Ü%˛[˛ G xyo≈ Ü%˛ˆÏ[˛Ó˚ ÙˆÏôƒÜ˛yÓ˚ ˛õyˆÏë˛Ó˚
˛õyÌ≈Ü˛ƒ Ü˛Ù •ˆÏÓ– x˛õÓ˚!òˆÏÜ˛ñ Îál ÓyÎ˚% ¢%‹Ò •Î˚ lï˛ál xyo≈ Ü%˛ˆÏ[˛Ó˚ ̨ õ,¤˛ ̂ ÌˆÏÜ˛ Óy‹õ#Ë˛Ól o%ï˛ •ˆÏÓñ

Îy ~Ó˚ ï˛y˛õÙyeyˆÏÜ˛ Ü˛Ù Ü˛ˆÏÓ˚ ̂ òˆÏÓ ~ÓÇ ò%ˆÏê˛y ̨ õyˆÏë˛Ó˚ ̨ õyÌ≈Ü˛ƒ ̂ Ó!¢ •ˆÏÓ– ~çlƒ ¢%‹Ò Ü%˛[˛ G xyo≈Ü%˛[˛

ÌyˆÏÙ≈y!Ùê˛yˆÏÓ˚Ó˚ ˛õyˆÏë˛Ó˚ ÙˆÏôƒÜ˛yÓ˚ ˛õyÌ≈Ü˛ƒ xyo≈ï˛yÓ˚ §yˆÏ˛õˆÏ«˛ ÓyÎ˚%Ù[˛ˆÏ°Ó˚ xÓfiÌy !lô≈y!Ó˚ï˛ Ü˛ˆÏÓ˚–˛

˛õyÌ≈Ü˛ƒ Îï˛ ˆÓ!¢ •ˆÏÓñ ÓÎ˚% ï˛ï˛•z ˆÓ!¢ ¢%‹Ò •ˆÏÓ–

ÓƒyˆÏÓ˚y!Ùê˛yÓ˚  åBarometerä

xyÙyˆÏòÓ˚ ã˛yÓ˚˛õyˆÏ¢ í˛z˛õ!fiÌï˛ ÓyÎ˚%Ó˚ Ë˛yÓ˚ Ó˚ˆÏÎ˚ˆÏSÈ ~ÓÇ ï˛y ̨ õ,!ÌÓ#˛õ,ˆÏ¤˛ ≤Ãã˛[˛ ã˛y˛õ ≤Ãòyl Ü˛ˆÏÓ˚– fl∫yË˛y!ÓÜ˛

xÓfiÌyÎ˚ §Ù%o˛õ,ˆÏ¤˛ ÓyÎ˚%Ó˚ ã˛y˛õ 1.03 ̂ Ü˛!ç ≤Ã!ï˛ Óà≈ ̂ §!rê˛!Ùê˛yÓ˚ ÌyˆÏÜ˛– ÓyÎ˚%Ó˚ x!ÓÓ˚ï˛ ≤ÃÓyˆÏ•Ó˚ Ü˛yÓ˚ˆÏî

ï˛y˛õÙyey ~ÓÇ ÓyÎ˚%ˆÏï˛ ç°#Î˚ÓyˆÏ‹õÓ˚ ˛õ!Ó˚ÙyˆÏî ˛õ!Ó˚Óï≈˛l xyˆÏ§– ÓyÎ˚%Ó˚ Ë˛yÓ˚ §ÙÎ˚ ~ÓÇ fiÌyˆÏlÓ˚ §yˆÏÌ

xlÓÓ˚ï˛ ̨õ!Ó˚Óï≈̨ l • Ï̂ï˛ Ìy Ï̂Ü˛–

ÓyÎ˚%Ù[˛°#Î˚ ã˛y˛õ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚yÓ˚ çlƒ

ˆÎ Îsf ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ ï˛yˆÏÜ˛ ÓƒyˆÏÓ˚y!Ùê˛yÓ˚ ÓˆÏ°–

§yôyÓ˚îË˛y Ï̂Ó ÓƒÓ•,ï˛ Óƒy Ï̂Ó˚y!Ùê˛yÓ˚à%̂ Ï°y •° ̨õyÓ˚ò

Óƒyˆ ÏÓ ˚ y !Ùê˛ yÓ ˚  åMercury barometerä

xƒy!lÓ˚̂ ÏÎ˚í˛ Óƒy Ï̂Ó˚y!Ùê˛yÓ˚ åAneroid barometerä

~ÓÇ Óƒy Ï̂Ó̊y@˝ÃyÊ˛ åBarographsä– ÓyÎ̊%Ó̊ ã˛y˛õ Ùy˛õyÓ̊

~Ü˛Ü˛ !Ù!°ÓyÓ˚– ˛õyÓ˚ò ÓƒyˆÏÓ˚y!Ùê˛yÓ˚ •° ~Ü˛!ê˛

!lË%≈˛° Îsf ~ÓÇ ~ˆÏÜ˛ Ùylò[˛ !•ˆÏ§ˆÏÓ ÓƒÓ•yÓ˚

Ü˛Ó˚y •Î˚– ~ˆÏï˛ ˆÎÈüÈˆÜ˛yˆÏly fiÌyˆÏlÓ˚ ÓyÎ˚%Ù[˛°#Î˚

ã˛y˛õˆÏÜ˛ G°ê˛yˆÏly Ü˛yÑˆÏã˛Ó˚ lˆÏ° ˛˛õyÓ˚ˆÏòÓ˚ hflÏˆÏΩ˛Ó˚

GçˆÏlÓ˚ §Ùyl%˛õy!ï˛Ü˛ Ó˚yáy •Î˚– ~Ü˛!ê˛ §yôyÓ˚î

≤ÃˆÏÎ˚yà myÓ˚y ̨ õyÓ˚ò ÓƒyˆÏÓ˚y!Ùê˛yˆÏÓ˚Ó˚ l#!ï˛ˆÏÜ˛ Óƒyáƒy

Ü˛Ó˚y ̂ Î Ï̂ï˛ ̨õy Ï̂Ó˚ å!ã˛e 8.4ä– ≤ÃyÎ˚ ~Ü˛ !Ùê˛yÓ˚ §Ùyl

˜òˆÏâ≈ƒÓ˚ ~Ü˛!ê˛ ˆÙyê˛y Ü˛yÑˆÏã˛Ó˚ l° lyG ~ÓÇ •z•y

˛õyÓ˚ò ̨õ)î≈ Ü˛Ó˚– xyAà%° !òˆÏÎ˚ l°!ê˛Ó˚ Ù%á Órô Ü˛ˆÏÓ˚

òyGñ ï˛yÓ˚˛õÓ˚ ~ˆÏÜ˛ í˛z°!ê˛ˆÏÎ˚ òyG ~ÓÇ ~Ó˚ í˛zß√%=˛

ˆ¢£Ï ≤Ãyhs˝ˆÏÜ˛ ˛õyÓ˚ò˛õ)î≈ ˛õyˆÏe ~ÙlË˛yˆÏÓ í%˛!ÓˆÏÎ˚
!ã˛e  8.4 ı ̨õyÓ˚ò ÓƒyˆÏÓ˚y!Ùê˛yÓ˚
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ÓƒÓ•y!Ó˚Ü˛ Ë)˛ˆÏày° åË˛yàÈüÈIä

òyG Îy Ï̂ï˛ l°!ê˛ Ï̂ï˛ ÓyÎ%̊ ≤Ã Ï̂Ó¢ Ü˛Ó˚̂ Ïï˛ ly ̨õy Ï̂Ó˚– ï˛yÓ˚̨ õÓ˚

xy.%° §!Ó˚ˆÏÎ˚ òyG–

˛õyÓ˚ò l° ̂ Ì Ï̂Ü˛ ̂ Ó!Ó˚̂ ÏÎ˚ ̨õy Ï̂e ~ Ï̂§ ̨õí ¸̨̂ ÏÓ ~ÓÇ ̨õy Ï̂e

˛õyÓ˚ˆÏòÓ˚ hflÏˆÏÓ˚Ó˚ G˛õÓ˚ ~Ü˛ !l!ò≈T˛ í˛zFã˛ï˛yÎ˚ ~ˆÏ§ ˆÌˆÏÙ

ÎyˆÏÓ– ~Ó˚ Ü˛yÓ˚î •° l°!ê˛ˆÏï˛ ˛õyÓ˚ˆÏòÓ˚ hflÏΩ˛ó Îy ˛õyˆÏe

í˛z˛õ!fiÌï˛ ˛õyÓ˚ò ï˛ˆÏ°Ó˚ G˛õÓ˚ ÌyˆÏÜ˛ ÈüüüÈ ~Ó˚ Gçl ~Ü˛

x!l!ò≈T˛ í z̨Fã˛ï˛yÎ˚ ÓyÎ%̊hflÏ̂ ÏΩ˛Ó˚ Ë˛y Ï̂Ó˚Ó˚ §Ùyl • Ï̂Î˚ ÎyÎ˚– ~•z

x!l!ò≈T˛ í z̨Fã˛ï˛yÎ̊ ÓyÎ̊%hflÏΩ˛ ï˛Ó̊°˛õ,̂ Ï¤˛Ó̊ §Ùyl ≤ÃfiÌ Ï̂ãFSÈòÈüÈ~

ã˛y˛õ ˛≤ÃˆÏÎ˚yà Ü˛ˆÏÓ˚– ~Ü˛yÓ˚ˆÏî lˆÏ° ˛õyÓ˚ò hflÏˆÏΩ˛Ó˚ í˛zFã˛ï˛y

myÓ˚y ÓyÎ%̊ã˛y Į̈̂ õÓ˚ ̨õ!Ó˚Ùy˛õ • Ï̂Î˚ ÎyÎ˚–

xƒy!lÓ˚ˆÏÎ˚í˛ ÓƒyˆÏÓ˚y!Ùê˛yÓ˚ @˝Ã#Ü˛ ¢∑ ÚxƒyˆÏlˆÏÓ˚y§Û

åanerosä (a- ‘not’, neros – ‘moisture’ xÌ≈yÍ ï˛Ó˚°

Óƒï˛#ï˛ä ˆÌˆÏÜ˛ ˆlGÎ˚y •ˆÏÎ˚ˆÏSÈ– ~!ê˛ §%§Ç•ï˛ ~ÓÇ §%Ó•

xÌ≈yÍ §• Ï̂ç Ó•l Ü˛Ó˚y ÎyÎ˚ ~Ó)̨̊ õ Îsf– ~ Ï̂ï˛ ̂ ì˛í z̨ ̂ á°y Ï̂ly ôyï˛Ó Óy: Ìy Ï̂Ü˛ñ Îy §Ó%̊ ¢ÇÜ˛Ó˚ Óy !Ù◊ ôyï%̨  myÓ˚y ̃ ï˛!Ó˚–

ÓyÎ˚%ˆÏÜ˛ xyÇ!¢Ü˛Ë˛yˆÏÓ ˆÓÓ˚ Ü˛ˆÏÓ˚ ˆòGÎ˚yÓ˚ ˛õÓ˚ ~!ê˛ˆÏÜ˛ ÓyÎ˚%Ù%=˛ Ü˛ˆÏÓ˚ §¡õ)î≈Ë˛yˆÏÓ Órô Ü˛ˆÏÓ˚ ˆòGÎ˚y •Î˚– ~Ó˚ ˆË˛ï˛ˆÏÓ˚

~Ü˛!ê˛ lÙl#Î˚ ì˛yÜ˛ly ÌyˆÏÜ˛ñ Îy ã˛yˆÏ˛õÓ˚ ̨ õ!Ó˚Óï≈˛l myÓ˚y ≤ÃË˛y!Óï˛ •Î˚ å!ã˛e 8.5ä–

ã˛y˛õ Ó,!Âô ˆ˛õˆÏ° ì˛yÜ˛ly!ê˛ xyÓ˚G ˆË˛ï˛ˆÏÓ˚Ó˚ !òˆÏÜ˛ ã˛ˆÏ° ÎyÎ˚ ~ÓÇ ~Ó˚ Ê˛ˆÏ° ì˛yÜ˛lyÓ˚ §yˆÏÌ °yàyˆÏly Óy xyÓÂô

í˛yÎ˚y Ï̂° !fiÌï˛ ÜÑ̨ yê˛y í˛yl!ò Ï̂Ü˛ â%Ó˚̂ Ïï˛ ¢%Ó%̊ Ü˛ Ï̂Ó˚ G í z̨Fã˛ ̨õyë˛ƒyÇÜ˛ ≤Ãòyl Ü˛ Ï̂Ó˚– Îál ã˛y˛õ •…y§ ̨õyÎ˚ ï˛ál ì˛yÜ˛ly!ê˛ Óy•ẑ ÏÓ˚Ó˚

!ò Ï̂Ü˛ ã˛ Ï̂° ÎyÎ˚ ~ÓÇ ÜÑ̨ yê˛y!ê˛ â!í ¸̨Ó˚ Ü˛yÑê˛yÓ˚ !Ó˛õÓ˚#ï˛ !ò Ï̂Ü˛ xÌ≈yÍ ÓyÙ!ò Ï̂Ü˛ â%Ó˚̂ Ïï˛ ¢%Ó%̊ Ü˛ Ï̂Ó˚ñ Îy !l¡¨ã˛y˛õ ~Ó˚ •z!Aàï˛ Ó•l

Ü˛ Ï̂Ó˚–

Óƒy Ï̂Ó̊y@Ã̋yÊ˛ åBarographä xƒy!lÓ̊ Ï̂Î̊í˛ Óƒy Ï̂Ó̊y!Ùê˛y Ï̂Ó̊Ó̊ l#!ï˛ Ï̂ï˛ Ü˛yç Ü˛ Ï̂Ó̊– !Óã%̨ ƒï˛ï˛yÓ̊ x!ôÜ˛ï˛yÓ̊ çlƒ x Ï̂lÜ˛à%̂ Ï°y

ÓyÎ˚%Ù%=˛ ¢)lƒ Óy:à%ˆÏ°yˆÏÜ˛ ~ˆÏÜ˛ x˛õˆÏÓ˚Ó˚ í˛z˛õÓ˚ Ó˚yáy •Î˚– ÎˆÏsfÓ˚ ~Ü˛!ê˛ ï˛sf ~Ó˚ à!ï˛ Óy!í˛¸ˆÏÎ˚ ˆòÎ˚ñ ÎyÓ˚ Ê˛ˆÏ° ~Ó˚

˛õyë˛ƒyÇÜ˛ ~Ü˛!ê˛ â)î≈l¢#° í»̨ yˆÏÙÓ˚ §yˆÏÌ §ÇÎ%=˛ Ü˛°Ù  myÓ˚y ̂ Ó˚Ü˛í≈˛ Ü˛Ó˚y •Î˚– ÓƒyˆÏÓ˚y@˝ÃyˆÏÊ˛Ó˚ ̨õyë˛ §Ó§ÙÎ˚ §!ë˛Ü˛ •Î˚ ly

~ÓÇ ~çlƒ ̨õyÓ˚ò ÓƒyˆÏÓ˚y!Ùê˛yÓ˚ ÎˆÏsfÓ˚ §yˆÏÌ ï%˛°ly Ü˛ˆÏÓ˚ Ùyl !lô≈yÓ˚î Ü˛Ó˚y •Î˚–

Óyï˛ ˛õï˛yÜ˛y Óy ÓyÎ˚%≤ÃÓyˆÏ•Ó˚ !òÜ‰˛ÈüÈ!lÓ˚)˛õî Îsf åWind Vaneä
Óyï˛˛õï˛yÜ˛y åWind vaneä ÓyÎ˚% ≤ÃÓyˆÏ•Ó˚ !òÜ˛ !lô≈y!Ó˚ï˛ Ü˛Ó˚yÓ˚ çlƒ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– Óyï˛ ˛õï˛yÜ˛y •° ~Ü˛!ê˛

•yÕÒy â)î≈yÎ˚Ùyl Ê˛°Ü˛ Óy ̂ ≤’ê˛ ÎyÓ˚ ~Ü˛!òˆÏÜ˛ !ï˛Ó˚ ~ÓÇ x˛õÓ˚!òˆÏÜ˛ ò%!ê˛ ôyï˛Ó Ê˛°Ü˛ §Ùyl ̂ Ü˛yˆÏl Î%=˛ ÌyˆÏÜ˛– ~•z

â)î≈yÎ˚Ùyl Ê˛°Ü˛!ê˛ ~Ü˛!ê˛ °¡∫òˆÏ[˛Ó˚ í˛z˛õÓ˚ ~ÙlË˛yˆÏÓ Ó§yˆÏly ÌyˆÏÜ˛ ÎyˆÏï˛ ~!ê˛ xl%Ë)˛!ÙÜ˛ ï˛ˆÏ° fl∫ï˛sfË˛yˆÏÓ â%Ó˚ˆÏï˛

!ã˛e 8.5 ı xƒy!lÓ˚̂ ÏÎ˚í˛ Óƒy Ï̂Ó˚y!Ùê˛yÓ˚
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xyÓ•yGÎ˚yÓ˚ í˛z˛õyòyl ˛õ!Ó˚Ùy˛õÜ˛ Îsf§Ù)•ñ Ùyl!ã˛e ~ÓÇ Óî≈ly !ã˛e

˛õyˆÏÓ˚– ~Ùl!Ü˛ ~!ê˛ §yÙylƒ Óyï˛yˆÏ§•z â%Ó˚ˆÏï˛ ÌyˆÏÜ˛– !ï˛Ó˚!ê˛ §Ó≈òy ÓyÎ˚% ˆÎ!òˆÏÜ˛ ≤ÃÓy!•ï˛ •Î˚ ˆ§•z

!òÜ˛!ê˛ !lˆÏò≈¢ Ü˛ˆÏÓ˚ å!ã˛e 8.6ä–

Ó,!T˛Ùy˛õÜ˛ Îsf åRain Gaugeä
Ó,!T˛˛õy Ï̂ï˛Ó̊ ˛õ!Ó̊Ùyî Ó,!T˛Ùy˛õÜ˛ Î Ï̂sfÓ̊ §y•y Ï̂Îƒ ˛õ!Ó̊Ùy˛õ Ü˛Ó̊y •Î̊– Ó£Ï≈yÙy˛õÜ˛ Î Ï̂sf ~Ü˛!ê˛ ôyï˛Ó ˆã˛y. Óy

!§!°u˛yÓ̊ Ìy Ï̂Ü˛ ÎyÓ̊ í z̨̨ õÓ̊ ~Ü˛!ê˛ ̂ ày°yÜ˛yÓ̊ Ê˛y Ï̂l° °yày Ï̂ly Ìy Ï̂Ü˛– Ê˛y Ï̂l°!ê˛Ó̊ Óƒy§ §yôyÓ̊îï˛ 20 ̂ §!ÙÉ

•Î̊– Ó,!T˛Ó̊ ç° ~ Ï̂ï˛ §Ç@˝Ã• Ü˛Ó̊y •Î̊ ~ÓÇ Ó,!T˛˛õyï˛ Ùy˛õyÓ̊ Ü˛yã˛˛õye åmeasuring glassä myÓ̊y Ùy˛õy

•Î̊– §yôyÓ̊îï˛ Ó,!T˛˛õyï˛ Ï̂Ü˛ !Ù!°!Ùê˛yÓ̊ åmillimetresä xÌÓy ˆ§!rê˛!Ùê˛yÓ̊ åcentimetresä ~Ü˛Ü˛ myÓ̊y

˛õ!Ó̊Ùy˛õ Ü˛Ó̊y •Î̊– ÓÓ̊Ê˛̂ ÏÜ˛G ï˛Ó̊°Ó̊)̂ Į̈ õ ̨õ!Ó̊Ó!ï≈̨ï˛ Ü˛̂ ÏÓ̊ ~Ü˛•z ≤ÃÜ˛y Ï̂Ó̊ Ùy˛õy •Î̊ å!ã˛e 8.7ä–Table xyÓ•yGÎ̊y

!ã˛e  8.6 ı Óyï˛ ˛õï˛yÜ˛y

xyÓ•yGÎ˚yÓ˚ í z̨̨ õyòyl ̨õ!Ó˚Ùy˛õÜ˛ Îsf§Ù)•

Ü ̨ !ÙÜ˛ lÇ    í˛z˛õyòyl      Îsf        ~Ü˛Ü˛

1 ï˛y˛õÙye Ìy Ï̂Ù≈y!Ùê˛yÓ˚ °ˆ§ å°Cä ‡ °Ê˛y å°Fä

2 ÓyÎ%̊Ù[˛°#Î˚ ã˛y˛õ Óƒy Ï̂Ó̊y!Ùê˛yÓ̊ !Ù!°ÓyÓ˚

3 ÓyÎ̊% å!òÜ˛ä Óyï˛ ̨õï˛yÜ˛y ≤Ãôyl !òÜ˛§Ù)•

4 ÓyÎ%̊ åà!ï˛ Ï̂Óàä xƒy!l Ï̂Ùy!Ùê˛yÓ̊ !Ü˛!ÙÉ‡â ˝̂ê˛y

5 Ó,!T˛˛õyï˛ Ó,!T˛Ùy˛õÜ˛ Îsf !Ù!ÙÉ ‡ ˆ§!ÙÉ

!ã˛e 8.7 Ó,!T˛Ùy˛õÜ˛ Îsf
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ÓƒÓ•y!Ó˚Ü˛ Ë)˛ˆÏày° åË˛yàÈüÈIä

Ùyl!ã˛e ~ÓÇ ã˛yê≈˛§Ù)• åWeather Maps and Chartsä

xyÓ•yGÎ˚y Ùyl!ã˛e åWeather Mapsä : xyÓ•yGÎ˚y Ùyl!ã˛e •ˆÏ°y ˛õ,!ÌÓ# Óy ï˛yÓ˚ xÇÈ¢!ÓˆÏ¢ˆÏ£ÏÓ˚

xyÓ•yGÎ˚y §¡∫rô#Î˚ ï˛ˆÏÌƒÓ˚ §Ùï˛° ˛˛õ,ˆÏ¤˛ xAÜ˛l Óy Óî≈ly Ü˛Ó˚y– ˆÜ˛yl !ÓˆÏ¢£Ï !òˆÏl ~!ê˛ xyÓ•yGÎ˚yÓ˚

!Ó!Ë˛ß¨ í˛z˛õyòyl ÎÌy ÈüüüÈ ï˛y˛õÙyey åtemperatureäñ Ó,!T˛˛õyï˛ årainfalläñ ˆÓ˚ÔoIµ° åsunshineä G

ˆÙâyFSÈß̈ï˛y åcloudinessäñ ÓyÎ̊%≤ÃÓy Ï̂•Ó̊ !òÜ˛ G à!ï˛ Ï̂Óà åDirection and Velocity of Windsä •zï˛ƒy!ò

xÓfiÌy §¡õˆÏÜ≈˛ Óî≈ly ≤Ãòyl Ü˛ˆÏÓ˚– !l!ò≈T˛ §ÙÎ˚ xhs˝Ó˚ ˆlGÎ˚y ~Ó˚)˛õ ˛õÎ≈ˆÏÓ«˛î ˆÜ˛yí˛ myÓ˚y ˛õ)Ó≈yË˛y§

ˆÜ˛wà%!° Ï̂ï˛ ̂ ≤ÃÓ˚î Ü˛Ó˚y •Î˚– ̂ Ü˛w#Î˚ Ü˛yÎ≈y°Î˚ ~•z ̨õÎ≈̂ ÏÓ«˛îà%!°Ó˚ ̂ Ó˚Ü˛í≈̨  Ó˚y Ï̂á ÎyÓ˚ !Ë˛!_ Ï̂ï˛ xyÓ•yGÎ˚y

Ùyl!ã˛e ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚– í˛z˛õ!Ó˚hflÏˆÏÓ˚Ó˚ ÓyÎ˚% ˛õÎ≈ˆÏÓ«˛î Îy ˜¢° ¢•Ó˚ñ !ÓÙylñ ˛õÌ≤Ãò¢≈Ü˛ ˆÓ°%l ≤ÃË,˛!ï˛

ˆÌ Ï̂Ü˛ ̂ lGÎ˚y •Î˚ ï˛y xy°yòyË˛y Ï̂Ó xAÜ˛l Ü˛Ó˚y •Î˚– Ë˛yÓ˚ï˛#Î˚ xyÓ•yGÎ˚y òÆÓ˚ åIndian Meteorological

Departmentä ÈüÈ~Ó˚ fiÌy˛õlyÓ˚ ̨õÓ˚ ̂ Ì Ï̂Ü˛•z xyÓ•yGÎ˚y Ùyl!ã˛e G ã˛yê≈̨ §Ù)• !lÎ˚!Ùï˛Ë˛ Ï̂Ó ≤Ã›ï˛ Ü˛Ó˚y •Î˚–

xyÓ•yGÎ˚y ̨õÎ≈̂ ÏÓ«˛îyàyÓ˚à%!° xyÓ•yGÎ˚y §¡õ!Ü≈̨ ï˛ ï˛Ìƒ§Ù)• ̨õ%̂ Ïl !fiÌï˛ ̂ Ü˛w#Î˚ ̨õÎ≈̂ ÏÓ«˛îyày Ï̂Ó˚

!òˆÏl ò%ÈüÈÓyÓ˚ ˆ≤ÃÓ˚î Ü˛ˆÏÓ˚– Ë˛yÓ˚ï˛#Î˚ §yàÓ˚§Ù)ˆÏ• ã˛°yã˛°Ü˛yÓ˚# çy•yçà%ˆÏ°yˆÏï˛G ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y •Î˚–

xƒyrê≈̨ yÜ˛!ê˛Ü˛yÎ˚ xyÓ•yGÎ˚y ̨õÎ≈̂ ÏÓ«˛îyày Ï̂Ó˚Ó˚ fiÌy˛õlñ xyhs˝ç≈y!ï˛Ü˛ Ë˛yÓ˚ï˛#Î˚ Ù•y§yàÓ˚ x!Ë˛Îyl ï˛Ìy Ó˚̂ ÏÜ˛ê˛

~ÓÇ xyÓ•yGÎ˚y í˛z˛õ@˝Ã•à%ˆÏ°yÓ˚ ˆ≤ÃÓ˚î •zï˛ƒy!òÓ˚ çlƒ xyÓ•yGÎ˚yÓ˚ ˛õ)Ó≈yË˛y§ ~ÓÇ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ˆ«˛ˆÏe

Ë˛y Ï̂°y !ÓÜ˛y¢ â Ï̂ê˛ Ï̂SÈ–

xyÓ•yGÎ˚y ã˛yê≈˛ åWeather Charts ä : !Ó!Ë˛ß¨ xyÓ•yGÎ˚y ̨ õÎ≈ˆÏÓ«˛îyàyÓ˚ ̂ ÌˆÏÜ˛ ≤ÃyÆ ï˛Ìƒ ̨ õÎ≈yÆ

~ÓÇ !Óhfl,Ïï˛ •Î˚– Ê˛ˆÏ° ~à%ˆÏ°yˆÏÜ˛ ~Ü˛§yˆÏÌ ~Ü˛•z ã˛yˆÏê≈˛ ̂ òáyˆÏly §Ω˛Ó˛õÓ˚ •ˆÏÎ˚ í˛zˆÏë˛ ly Îï˛«˛î ly ̨õÎ≈hs˝

~à%ˆÏ°yˆÏÜ˛ ˆòáyˆÏlyÓ˚ çlƒ ˆÜ˛y!í˛Ç Ü˛Ó˚y •Î˚– ~à%ˆÏ°yˆÏÜ˛ §Ç!«˛Æ§yÓ˚Ù)°Ü˛ xyÓ•yGÎ˚y ã˛yê≈˛ åsynoptic

weather chartsÈä ÓˆÏ° ~ÓÇ ˆÎ ˆÜ˛yí˛à%ˆÏ°y ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ ï˛yˆÏòÓ˚ xyÓ•!Óòƒyàï˛ ≤Ãï˛#Ü˛ !ã˛•´§Ù)•

åmeteorological symbolsä Ó°y •Î˚– xyÓ•yGÎ˚y ̨õ)Ó≈yË˛y Ï̂§Ó˚ çlƒ xyÓ•yGÎ˚y ã˛yê≈̨  ≤ÃyÌ!ÙÜ˛ Îsf Óy xflf

!•§yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚– ~à%ˆÏ°y !Ó!Ë˛ß¨ ÓyÎ˚%˛õ%Oñ ÓyÎ˚%ã˛y˛õ ≤Ã!Ü ˛Î˚y§Ù)•ñ ÓyÎ˚%§#Ùyhs˝ Óy Ê ˛rê˛ ~ÓÇ Ó,!T˛˛õyˆÏï˛Ó˚

xM˛°§Ù)̂ Ï•Ó˚ xÓfiÌyl çyl Ï̂ï˛ G ¢ly=˛Ü˛Ó˚̂ Ïî §y•yÎƒ Ü˛ Ï̂Ó˚–

xyÓ•yGÎ˚y ≤Ãï˛#Ü˛ !ã˛•´§Ù)• åWeather Symbolsä

§Ü˛° ˛õÎ≈ˆÏÓ«˛îyàyÓ˚ ˆÌˆÏÜ˛ ≤ÃyÆ ï˛Ìƒ§Ù)•ˆÏÜ˛ !ÓŸª xyÓ•yGÎ˚y §Çàë˛l ~ÓÇ çyï˛#Î˚ xyÓ•yGÎ˚y òÆÓ˚

åNational Weather Bureausä myÓ̊y Ùy˛õÜ˛y!ë˛ Óyly Ï̂ly xyÓ•yGÎ̊y ≤Ãï˛#Ü˛ !ã˛•´§Ù)• ÓƒÓ•yÓ̊ Ü˛ Ï̂Ó̊ Ùyl!ã˛e

xAÜ˛l Ü˛Ó˚y •Î˚ å!ã˛e 8.8 ~ÓÇ 8.9ä ~ÓÇ ~ Ï̂Ü˛ §•çË˛ Ï̂Ó Óƒyáƒy Ü˛Ó˚yÓ˚ çlƒ ≤Ã Ï̂ï˛ƒÜ˛!ê˛ í z̨̨ õyòyl ≤Ã Ï̂ï˛ƒÜ˛

ˆfiê˛¢ˆÏl ~Ü˛ !fiÌÓ˚ xÓfiÌyl òá° Ü˛ˆÏÓ˚ å!ã˛e 8.8 ~ÓÇ 8.9ä–
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xyÓ•yGÎ˚yÓ˚ í˛z˛õyòyl ˛õ!Ó˚Ùy˛õÜ˛ Îsf§Ù)•ñ Ùyl!ã˛e ~ÓÇ Óî≈ly !ã˛e

!ã˛e 8.8 ı xyÓ•yGÎ˚yÓ˚ ≤Ãï˛#Ü˛ !ã˛•´§Ù)• å1935 §yˆÏ° xyhs˝ç≈y!ï˛Ü˛

 xyÓ•yGÎ˚y !ÓK˛yl §Çàë˛l GÎ˚y§≈y myÓ˚y fl∫#Ü,̨ ï˛ä

!Ó¢%Âô ÓyÎ˚%

Ü%̨ J!ê˛Ü˛y

!Ùfiê˛ åÜ%˛Î˚y¢yä

Ü%˛Î˚y¢y !Ü˛!Ù

•y°Ü˛y Ü%˛Î˚y¢y

Ë)˛!Ù Ü%˛Î˚y¢y

ï%˛£ÏyÓ˚ Ü%˛Î˚y¢y

à%Ñ!í˛¸ à%Ñ!í˛¸ Ó,!T˛

Ó,!T˛

ï%˛£ÏyÓ˚˛õyï˛

!fl‘ê˛ å!¢°y G Ó,!T˛Ó˚ !Ù◊îä

ï%˛£ÏyÓ˚ Ó£Ï≈î

Ó,!T˛ G ï%˛£ÏyˆÏÓ˚Ó˚
!Ù◊l§• Ó,!T˛

•y°Ü˛y ï%˛£ÏyÓ˚

«%˛o !¢°

!¢°yÓ,!T˛

ò)̂ ÏÓ˚Ó˚ !Óò%ƒÍ V˛°Ü˛

ÓL!Óò%ƒÍ§• Ó,!T˛

ï˛!í˛¸Í ï%˛£ÏyÓ˚ åxˆÏlÜ˛ í˛z˛õˆÏÓ˚ä

ï˛%˛£ÏyÓ˚ V˛í˛¸

ã˛!°ï˛ ï%˛£ÏyÓ˚ åË)˛!ÙÓ˚ Ü˛yˆÏSÈä

ô%!° Óy Óy!°V˛í˛¸

¢%º ï%˛£ÏyÓ˚

ã˛Ü‰̨ ã˛ Ï̂Ü˛ ÓÓ˚Ê˛

lÓ˚Ù ï%˛£ÏyÓ˚Ü˛îy

Ü˛!ë˛l ï%˛£ÏyÓ˚Ü˛îy

≤ÃÓ° Óyï˛y§

§)Î≈!Ü˛Ó˚î

ˆ§ÔÓ˚ ≤ÃË˛yÙ[˛°

ã˛w ≤ÃË˛yÙ[˛°

ˆ§ÔÓ˚ xyˆÏ°yÜ˛Ù[˛°

ã˛w xy Ï̂°yÜ˛Ù[˛°

•zwôl%

§%ˆÏÙÓ˚%≤ÃË˛y

ÙÓ˚#!ã˛Ü˛y

Ó˚y!¢ ã˛Ü ˛#Î˚ ≤ÃÜ˛y¢

Ü˛!îÜ˛yÜ˛yÓ˚ ÓÓ˚Ê˛

ÓÓ˚ˆÏÊ˛Ó˚ Ü˛îy

ÓÓ˚ˆÏÊ˛Ó˚ §)ã˛ Óy ¢°yÜ˛y

Ó,!T˛Ó˚ ôyÓ˚yÓ£Ï≈î

ô)ˆÏ°y!Ù!◊ï˛ â)!î≈

!•ÙyFSÈy!òï˛

!¢!¢Ó˚

(warsaw)
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6

ÓƒÓ•y!Ó˚Ü˛ Ë)˛ˆÏày°
 åË˛yàÈüÈIä

0

1-5

6-11

12-19

20-28

29-38

39-49

50-61

62-74

75-88

89-102

103-117

118 plus

   ÓyÎ%̊ ≤ÃÓy•

¢yhs˝ •yÕÒy ÓyÎ˚%
•yÕÒy ÓyÎ%̊

x!ï˛ Ù,ò% ÓyÎ˚%

Ù,ò% ÓyÎ˚%

°â% ÓyÎ%̊

ˆÓàÓyl ÓyÎ˚%

≤ÃÓ° ÓyÎ%̊

°â% V˛í ¸̨

ˆÓàÓyl V˛í˛¸

≤ÃÓ° V˛í ¸̨

x!ï˛ ≤ÃÓ° V˛í ¸̨

Óyï˛ƒy Óy ï%˛Ê˛yl

≤ÃÓ° Óyï˛ƒy Óy •ƒy!Ó˚ˆÏÜ˛l

§yôyÓ˚î ≤ÃË˛yÓ

¢yhs˝ñ ˆôÑyÎ˚y í˛zÕ‘¡∫Ë˛yˆÏÓ í˛z˛õˆÏÓ˚ í˛zˆÏë˛ ÎyÎ˚–
ˆôyÑÎ˚yÓ˚ §ã˛°ï˛y myÓ˚y ÓyÎ˚%Ó˚ !òÜ˛ !lˆÏò≈!¢ï˛ •Î˚ñ Óyï˛%˛õï˛yÜ˛y
myÓ˚y lÎ˚–
Ù%áÙ[˛ˆ Ï° Óyï˛y§ xl%Ë˛Ó Ü˛Ó˚y ÎyÎ˚ ~ÓÇ §yôyÓ˚î
Óyï˛˛õï˛yÜ˛yÓ˚ ¢°yÜ˛y ˆâyˆÏÓ˚– àyˆÏSÈÓ˚ ˛õyï˛yÓ˚ ÙÙ≈Ó˚ ¢∑ •Î˚–
ày Ï̂SÈÓ˚ ̨õyÌy G ̂ SÈyê˛ ̨õÕ‘Óà%!° Ï̂ï˛ xlÓÓ˚ï˛ à!ï˛ ≤Ãòyl Ü˛ Ï̂Ó˚ñ
ÓyÎ˚% •y°Ü˛y ˛õï˛yÜ˛yˆÏÜ˛  xyˆÏ®y!°ï˛ Ü˛ˆÏÓ˚–
ê%˛Ü˛ˆÏÓ˚y Ü˛yàç G ô%ˆÏ°y í˛zˆÏí˛¸ G àyˆÏSÈÓ˚ ˆSÈyê˛ ˆSÈyê˛ í˛y°
l Ï̂í ¸̨–
˛õyï˛yÓ•%° ˆSÈyê˛ ˆSÈyê˛ àySÈ ˆ•ˆÏ° ˛õˆÏí˛¸ G ç°y¢ˆÏÎ˚ ˆSÈyê˛
ˆSÈyê˛ ˆì˛í˛z GˆÏë˛–
àyˆÏSÈÓ˚ Óí˛¸ Óí˛¸ í˛y° ̂ •ˆÏ° ̨õˆÏí˛¸ñ ̂ ê˛!°@˝ÃyˆÏÊ˛Ó˚ ï˛yˆÏÓ˚ !¢ˆÏ§Ó˚
¢∑ •Î˚ G SÈyï˛y ÓƒÓ•yˆÏÓ˚ x§%!Óôy •Î˚–

§¡õ)î≈ àySÈ!ê˛ l Ï̂í ¸̨ñ Óyï˛y Ï̂§Ó˚ !Ó˛õÓ˚#ï˛ !ò Ï̂Ü˛ •yÑê˛ Ï̂ï˛ x§%!Óôy
•Î˚–
àySÈ ˆÌˆÏÜ˛ ˛õyï˛y áˆÏ§ ˛õˆÏÓ˚– §yôyÓ˚î x@˝Ãà!ï˛ Óyôy≤ÃyÆ
•Î˚–
Óy!í ¸̨â Ï̂Ó˚Ó˚ §yÙylƒ «˛!ï˛ •Î˚– å!ã˛Ù!lÓ˚ ÙyÌy G â Ï̂Ó˚Ó˚ SÈyí z̨!l
í˛z!í˛¸ˆÏÎ˚ ̂ lÎ˚ä
fiÌ°y!Ë˛Ù%̂ Ïá xÌ≈yÍ ̂ ò Ï̂¢Ó̊ xË˛ƒhs˝̂ ÏÓ̊ Ü˛á Ï̂ly Ü˛á Ï̂ly ~•z V˛í˛̧
ˆòáy ÎyÎ̊– àySÈ í z̨̨ õ Ï̂í˛̧ ̨õ Ï̂í˛̧ ~ÓÇ Óy!í˛̧ â Ï̂Ó̊Ó̊ ≤Ãã%̨ Ó̊ «˛!ï˛ •Î̊–
fiÌ°Ë˛yˆÏà Ü˛áˆÏly Ü˛áˆÏly âˆÏê˛– Óƒy˛õÜ˛ «˛!ï˛§yôl Ü˛ˆÏÓ˚–

xï˛ƒ!ôÜ˛ ôÁÇ§ydÜ˛–

ˆÓyˆÏÊ≈˛yê˛ §Çáƒy

0

1

2

3

4

5

6

7

8

9

10

11

12

!ï˛Ó˚ !ã˛•´ ≤Ã!ï˛ â^˝ê˛yÎ˚
à!ï˛ˆÏÓâ å!Ü˛!Ùä

!ã˛e 8
.9

 ı ÓyÎ˚%Ó˚ à!ï˛ˆÏÓà ~
ÓÇ §yôyÓ˚î ≤ÃË˛yÓ
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xyÓ•yGÎ˚yÓ˚ í˛z˛õyòyl ˛õ!Ó˚Ùy˛õÜ˛ Îsf§Ù)•ñ Ùyl!ã˛e ~ÓÇ Óî≈ly !ã˛e

ç°ÓyÎ˚% §¡∫rô#Î˚ ï˛ˆÏÌƒÓ˚ Ùyl!ã˛eÜ˛Ó˚î åMapping the Climatic Dataä

x!ôÜ˛yÇ¢ ç°ÓyÎ%̊àï˛ ï˛Ìƒ ̂ Ó˚áy!ã˛•´ myÓ˚y !ã˛!eï˛ Ü˛Ó˚y •Î˚– ~à%̂ Ï°yÓ˚ Ù Ï̂ôƒ §Ó Ï̂ã˛ Ï̂Î˚ ̂ Ó!¢ ≤Ãã˛!°ï˛ • Ï̂FSÈ

§Ùò)Ó˚c ˆÓ˚áy§Ù)• åIsometric linesä– ~•z ˆÓ˚áyà%ˆÏ°yˆÏÜ˛ Ùyl!ã˛ˆÏe §Ùyl ˆÓ˚áy åIsoplethä Ó˚)ˆÏ˛õ

xAÜ˛l Ü˛Ó˚y •Î˚– ˆÎ§Ü˛° fiÌyl§Ù)ˆÏ• í˛z£÷Ïï˛yñ Ó,!T˛˛õyï˛ñ ÓyÎ˚%ã˛y˛õñ §)Î≈Ó˚!Ÿ¬ñ ˆÙâ •zï˛ƒy!òÓ˚ àí˛¸ Ùyl

~Ü˛Ó˚Ü˛Ù ~•z ˆÓ˚áyà%ˆÏ°y ˙§Ü˛° fiÌylà%ˆÏ°yˆÏÜ˛ ~Ü˛§yˆÏÌ Î%=˛ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– ~•z≤ÃÜ˛yÓ˚ !Ü˛S%È ˆÓ˚áy§Ù)•

~ÓÇ ï˛yˆÏòÓ˚ ÓƒÓ•yÓ˚ §¡õˆÏÜ≈˛ !lˆÏ¡¨ xyˆÏ°yã˛ly Ü˛Ó˚y •° ı

§Ù Ï̂≤Ã£Ï̂ ÏÓ˚áy åIsobarsä : §Ùyl ÓyÎ%̊ã˛y˛õÎ%=˛ fiÌylà%̂ Ï°y Ï̂Ü˛ Î%=˛Ü˛yÓ˚# ̂ Ó˚áy–

§ Ï̂Ùy£÷Ï̂ ÏÓ˚áy åIsothermsä : §Ùyl í z̨£÷Ïï˛y!Ó!¢T˛ fiÌyl§Ù)• Ï̂Ü˛ Î%=˛Ü˛yÓ˚# ̂ Ó˚áy–

§ÙÓ£Ï≈î Ï̂Ó˚áy åIsohyetsä : ~Ü˛!ê˛ !l!ò≈T˛ §ÙˆÏÎ˚ §Ù˛õ!Ó˚Ùyî Ó,!T˛˛õyï˛ !Ó!¢T˛ fiÌylà%ˆÏ°yˆÏÜ˛

Î%=˛Ü˛yÓ˚# ̂ Ó˚áy§Ù)•–

§Ù§)Î≈y Ï̂°yÜ˛ ̂ Ó˚áy åIsohelsä : ˆ§•z fiÌylà%̂ Ï°y Ï̂Ü˛ Î%=˛Ü˛yÓ˚# ̂ Ó˚áy§Ù)• ̂ Îáy Ï̂l ̃ ò!lÜ˛ àí ¸̨ §)Î≈Ó˚!Ÿ¬Ó˚

Óƒy!ÆÜ˛y° Óy fiÌy!Î˚cÜ˛y° ~Ü˛Ó˚Ü˛Ù Óy §Ùyl ÌyˆÏÜ˛–

§ÙˆÏÙâ ̂ Ó˚áy åIsonephsä :  §Ùyl àí˛¸ ̂ ÙâyÓÓ˚îÎ%=˛ fiÌylà%ˆÏ°yˆÏÜ˛ Î%=˛Ü˛yÓ˚# ̂ Ó˚áy§Ù)•–

xyÓ•yGÎ˚y Ùyl!ã˛ˆÏeÓ˚ Óƒyáƒy Óy !ÓˆÏŸ’£Ïî åWeather Map Interpretationä

í˛z˛õˆÏÓ˚ í˛z!Õ‘!áï˛ ï˛Ìƒyl%ÎyÎ˚# xyÙÓ˚y ~Ü˛!ê˛ xyÓ•yGÎ˚y Ùyl!ã˛eˆÏÜ˛ !ÓˆÏŸ’£Ïî Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚ ~ÓÇ ˆòˆÏ¢Ó˚

!Ó!Ë˛ß¨ xÇ Ï̂¢ !ÓòƒÙyl xyÓ•yGÎ˚yàï˛ xÓfiÌyÓ˚ fl∫yË˛y!ÓÜ˛ ≤Ã!ï˛Ó)̨̊ õ Ó%V˛ Ï̂ï˛ ̨õy!Ó˚– !ã˛e 8.10 ÈüÈ~ Ë˛Ó˚̂ Ïï˛ ̂ Ù

Ùy Ï̂§ !ÓòƒÙyl xyÓ•yGÎ˚yÓ˚ §yôyÓ˚î xÓfiÌy ̂ òáy Ï̂ly • Ï̂Î˚̂ ÏSÈ– Ùyl!ã˛e!ê˛ Ï̂ï˛ ÓyÎ%̊ã˛y Į̈̂ õÓ˚ §yÙylƒ Ó,!Âô í z̨_Ó˚

!òˆÏÜ˛ ~ÓÇ í˛z_ÈÓ˚ÈüÈ˛õ)Ó≈ !òˆÏÜ˛ ˆòáy ÎyˆÏFSÈ– ò%!ê˛ !l¡¨ã˛y˛õˆÏÜ˛w ˛õ!Ó˚°!«˛ï˛ •ˆÏFSÈñ ~Ü˛!ê˛ Ó˚yçfiÌyˆÏl ~ÓÇ

x˛õÓ˚!ê˛ ÓˆÏAày˛õ§yàˆÏÓ˚– !l¡¨ã˛y˛õ ˆÜ˛w!ê˛ ÓˆÏAày˛õy§yàˆÏÓ˚ á%Ó flõT˛Ë˛yˆÏÓ ˛õ!Ó˚°!«˛ï˛ •ˆÏFS Îy Ó,_yÜ˛yÓ˚

§ÙˆÏ≤Ã£ÏˆÏÓ˚áy myÓ˚y ˆÓ!T˛ï˛ñ ˆÎáyˆÏl §Ó≈!l¡¨ ÓyÎ˚%ã˛y˛õ •ˆÏFSÈ  996 !Ù!°ÓyÓ˚ åmbä– Ë˛yÓ˚ˆÏï˛Ó˚ ò!«˛îyÇˆÏ¢

xyÜ˛y¢ ˆÙâyFSÈß¨– x˛õÓ˚!òˆÏÜ˛ Ë˛yÓ˚ˆÏï˛Ó˚ ÙôƒË˛yˆÏà xyÜ˛y¢ §yôyÓ˚îï˛ ˆÙâÎ%=˛ ˛õ!Ó˚‹ÒyÓ˚– ˛õ)Ó≈ í˛z˛õÜ)˛ˆÏ°Ó˚

ò!«˛î Ë˛yˆÏà x!ôÜ˛yÇ¢ ÓyÎ˚%≤ÃÓy•§Ù)• fiÌ°Ë˛yà ˆÌˆÏÜ˛ §Ù%ˆÏoÓ˚ !òˆÏÜ˛ ÓyÙyÓˆÏï≈˛ xÌ≈yÍ â!í˛¸Ó˚ ÜÑ˛yê˛yÓ˚

!Ó˛õÓ˚#ï˛ !òˆÏÜ˛ ≤ÃÓy!•ï˛ •Î˚– ˆï˛yÙÓ˚y !ã˛e 8.12 xôƒÎ˚l Ü˛Ó˚ ~ÓÇ ç%°y•z ÙyˆÏ§Ó˚ í˛z£÷Ïï˛y ~ÓÇ ÓyÎ˚%ã˛yˆÏ˛õÓ˚

xÓfiÌy !Ü˛Ó˚)˛õ ï˛y á%ÑˆÏç ˆÓÓ˚ Ü˛ˆÏÓ˚y–

8.11 ~ÓÇ 8.13 !ã˛ Ï̂e ¢#ï˛Ü˛y Ï̂° çyl%Î˚y!Ó˚ Ùy Ï̂§Ó˚ fl∫yË˛y!ÓÜ˛ xyÓ•yGÎ˚yÓ˚ xÓfiÌy ̂ òáy Ï̂ly • Ï̂Î˚̂ ÏSÈ–

~áyˆÏl ÓyÎ˚%ã˛yˆÏ˛õÓ˚ §yÙylƒ Ó,!Âô ò!«˛î ̂ ÌˆÏÜ˛ í˛z_Ó˚ !òˆÏÜ˛ ̨ õ!Ó˚°!«˛ï˛ •ˆÏFSÈ– Ë˛yÓ˚ˆÏï˛Ó˚ ̨ õ)Ó≈!òˆÏÜ˛ í˛zFã˛ã˛y˛õ

xM˛° !ÓÜ˛!¢ï˛ •GÎ̊yÓ̊ ̨õy¢y˛õy!¢ ̂ ò Ï̂¢Ó̊ x!ôÜ˛yÇÈ¢ fiÌy Ï̂l ̨õ!Ó̊‹ÒyÓ̊  xyÜ˛y¢ ̂ òáy Îy Ï̂FSÈ– 1018 !Ù!°Óy Ï̂Ó̊Ó̊

§ Ï̂Ó≈yFã˛ §Ù Ï̂≤Ã£Ï̂ ÏÓ˚áy!ê˛ Ó˚yçfiÌy Ï̂lÓ˚ Ùôƒ!ò Ï̂Î˚ !Óhfl,Ïï˛ • Ï̂Î˚̂ ÏSÈ–
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ÓƒÓ•y!Ó˚Ü˛ Ë)˛ˆÏày° åË˛yàÈüÈIä

!ã˛e 8.10 ı ̂ Ù ÙyˆÏ§Ó˚ Ë˛yÓ˚ï˛#Î˚ xyÓ•yGÎ˚y Ùyl!ã˛e–
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xyÓ•yGÎ˚yÓ˚ í˛z˛õyòyl ˛õ!Ó˚Ùy˛õÜ˛ Îsf§Ù)•ñ Ùyl!ã˛e ~ÓÇ Óî≈ly !ã˛e

!ã˛e 8.11 ı çyl%Î˚y!Ó˚ ÙyˆÏ§Ó˚ Ë˛yÓ˚ï˛#Î˚ xyÓ•yGÎ˚y Ùyl!ã˛e–
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ÓƒÓ•y!Ó˚Ü˛ Ë)˛ˆÏày° åË˛yàÈüÈIä

!ã˛e  8.12 ç%°y•z ÙyˆÏ§Ó˚ àí˛¸ ÓyÎ˚%ã˛y˛õ ~ÓÇ ï˛y˛õÙyey
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xyÓ•yGÎ˚yÓ˚ í˛z˛õyòyl ˛õ!Ó˚Ùy˛õÜ˛ Îsf§Ù)•ñ Ùyl!ã˛e ~ÓÇ Óî≈ly !ã˛e

!ã˛e  8.13 çyl%Î˚y!Ó˚ ÙyˆÏ§Ó˚ àí˛¸ ÓyÎ˚%ã˛y˛õ ~ÓÇ ï˛y˛õÙyey
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ÓƒÓ•y!Ó˚Ü˛ Ë)˛ˆÏày° åË˛yàÈüÈIä

xl%¢#°l#

1. §!ë˛Ü˛ í z̨_Ó˚!ê˛ ÓySÈy•z Ü˛ Ï̂Ó˚y–

(i) Ë˛yÓ˚̂ Ïï˛Ó˚ ̃ ò!lÜ˛ xyÓ•yGÎ˚y Ùyl!ã˛e ̂ Ü˛yl‰ òÆÓ˚ ̃ ï˛!Ó˚ Ü˛ Ï̂Ó˚⁄

(a) !ÓŸª xyÓ•yGÎ˚y §Çàë˛l

(b) Ë˛yÓ˚ï˛#Î˚ xyÓ•yGÎ˚y òÆÓ˚

(c) Ë˛yÓ˚ï˛#Î˚ ç!Ó˚̨ õ !ÓË˛yà

(d) í z̨̨ õ Ï̂Ó˚Ó˚ ̂ Ü˛yl!ê˛•z lÎ˚–

(ii) à!í˛¸¤˛ ~ÓÇ °!â¤˛ ÌyˆÏÙ≈y!Ùê˛yˆÏÓ˚ ̂ Ü˛yl ò%ˆÏê˛y ï˛Ó˚° ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚⁄

(a) ˛õyÓ˚ò ~ÓÇ ç°

(b) ç° ~ÓÇ  xƒy° Ï̂Ü˛y•°

(c) ˛õyÓ˚ò ~ÓÇ xƒy° Ï̂Ü˛y•°

(d) ~à%̂ Ï°yÓ˚ ̂ Ü˛yl!ê˛•z lÎ˚–

(iii) §ÙÓyÎ%̊ã˛y˛õÎ%=˛ fiÌylà%̂ Ï°y Ï̂Ü˛ Î%=˛Ü˛yÓ˚# ̂ Ó˚áy Ï̂Ü˛ Ó°y •Î˚ ÈüüüÈ

(a) §Ù Ï̂≤Ã£Ï̂ ÏÓ˚áy

(b) §ÙÓ£Ï≈î Ï̂Ó̊áy

(c) § Ï̂Ùy£÷Ï̂ ÏÓ˚áy

(d) §Ù§)Î≈y Ï̂°yÜ˛ ̂ Ó˚áy

(iv) xyÓ•yGÎ˚y ̨ õ)Ó≈yË˛yˆÏ§Ó˚ ≤ÃyÌ!ÙÜ˛ Îsf •ˆÏFSÈ ÈüüüÈ

(a) Ìy Ï̂Ù≈y!Ùê˛yÓ˚

(b) Óƒy Ï̂Ó̊y!Ùê˛yÓ̊

(c) Ùyl!ã˛e

(d) xyÓ•yGÎ̊y Óî≈l!ã˛e§Ù)•

(v) Î!ò ÓyÎ˚%ˆÏï˛ xyo≈ï˛y ̂ Ó!¢ ÌyˆÏÜ˛ ï˛y•ˆÏ° ¢%‹Ò Ü%˛[˛ G xyo≈ Ü%˛ˆÏ[˛Ó˚ ̨ õyˆÏë˛Ó˚ ÙˆÏôƒ ̨õyÌ≈Ü˛ƒ •ˆÏÓ ÈüüüÈ

(a) Ü˛Ù

(b) ˆÓ!¢

(c) §Ùyl

(d) ~à%̂ Ï°yÓ˚ ̂ Ü˛yl!ê˛•z lÎ˚–

2. !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ 30!ê˛ ¢ Ï̂∑Ó˚ Ù Ï̂ôƒ í z̨_Ó˚ òyG–

(i) xyÓ•yGÎ˚yÓ˚ Ù)° í˛z˛õyòylà%ˆÏ°y Ü˛# Ü˛#⁄

(ii) xyÓy•yGÎ˚yÓ˚ ã˛yê≈̨  Ó° Ï̂ï˛ !Ü˛ ̂ ÓyV˛⁄
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xyÓ•yGÎ˚yÓ˚ í˛z˛õyòyl ˛õ!Ó˚Ùy˛õÜ˛ Îsf§Ù)•ñ Ùyl!ã˛e ~ÓÇ Óî≈ly !ã˛e

(iii) Class-I ̨õÎ≈̂ ÏÓ«˛îyày Ï̂Ó˚ xyÓ•yGÎ˚yÓ˚ !Ó!Ë˛ß¨ xÓfiÌy ̨õ!Ó˚Ùy Į̈̂ õÓ˚ çlƒ §yôyÓ˚îï˛ !Ü˛ !Ü˛

Îsf̨ õy!ï˛ í z̨̨ õ!fiÌï˛ Ìy Ï̂Ü˛⁄

(iv) § Ï̂Ùy£÷Ï̂ ÏÓ˚áy Ü˛#⁄

(v) ~Ü˛!ê˛ xyÓ•yGÎ̊yÓ̊ Ùyl!ã˛ Ï̂e !l¡̈!°!áï˛ !Ó£ÏÎ̊à%̂ Ï°y ̂ òáy Ï̂lyÓ̊ çlƒ !Ü˛ !Ü˛ !ã˛•´ ÓƒÓ•yÓ̊ Ü˛Ó̊y •Î̊⁄

a) Ó,!T˛˛õyï˛

b) !Ùfiê˛ Óy •y°Ü˛y Ü%˛Î˚y¢y

c) §)Î≈Ó̊!Ÿ¬

d) ÓL!Óò%ƒÍ

e) ˆÙâyFSÈß¨ xyÜ˛y¢

3. !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ 125!ê˛ ¢ Ï̂∑Ó˚ Ù Ï̂ôƒ í z̨_Ó˚ òyG–

(i) xyÓ•yGÎ˚y Ùyl!ã˛e G ã˛yê≈̨  !Ü˛Ë˛y Ï̂Ó ̃ ï˛!Ó˚ Ü˛Ó˚y •Î˚ ~ÓÇ ~à%̂ Ï°y !Ü˛Ë˛y Ï̂Ó xyÙy Ï̂òÓ˚ Ü˛y Ï̂ç °y Ï̂à

ï˛y Óî≈ly Ü˛Ó˚–

Ùyl!ã˛e ̨õyë˛ åMap Readingä

!ã˛e 8.12 ~ÓÇ 8.13 xôƒÎ˚l Ü˛ˆÏÓ˚y ~ÓÇ !l¡¨!°!áï˛ ≤ÃŸ¿à%ˆÏ°yÓ˚ í˛z_Ó˚ òyG–

(a) ~•z Ùyl!ã˛eà%̂ Ï°y Ï̂ï˛ ̂ Ü˛yl }ï%̨ à%̂ Ï°y ̂ òáy Ï̂ly • Ï̂Î˚̂ ÏSÈ⁄

(b) !ã˛e 8.12ÈüÈ~ §ˆÏÓ≈yFã˛ §ÙˆÏ≤Ã£ÏˆÏÓ˚áyÓ˚ Ùyl Ü˛ï˛ ~ÓÇ ~!ê˛ ˆòˆÏ¢Ó˚ ˆÜ˛yl xÇ¢ !òˆÏÎ˚ x!ï˛Ü ˛yhs˝

• Ï̂Î˚̂ ÏSÈ⁄

(c) !ã˛e 8.13ÈüÈ~ §ˆÏÓ≈yFã˛ G §Ó≈!l¡¨ §ÙˆÏ≤Ã£ÏˆÏÓ˚áyÓ˚ Ùyl Ü˛ï˛ ~ÓÇ ~à%ˆÏ°y ̂ Ü˛yÌyÎ˚ ̂ òáy ÎyˆÏFSÈ⁄

(d) í˛zË˛Î˚ Ùyl!ã˛ˆÏe ï˛y˛õÙyey Ó^˝ê˛ˆÏlÓ˚ ôÓ˚î Óy ≤Ã!ï˛Ó˚)˛õ ̂ Ü˛Ùl⁄

(e) !ã˛e 8.12ÈüÈ~ ̂ ï˛yÙÓ˚y §ˆÏÓ≈yFã˛ G §Ó≈!l¡¨ àí˛¸ ï˛y˛õÙyey ̂ Ü˛yl xÇˆÏ¢ ̂ òáˆÏï˛ ̨ õyˆÏFSÈy⁄

(f) í z̨Ë˛Î˚ Ùyl!ã˛ Ï̂e ̂ ï˛yÙÓ˚y ï˛y˛õÙyeyÓ˚ Ó^˝ê˛l ~ÓÇ ÓyÎ%̊ã˛y Į̈̂ õÓ˚ Ù Ï̂ôƒÜ˛yÓ˚ !Ü˛ §¡õÜ≈̨  ̂ òá Ï̂ï˛ ̨õyG⁄




