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1.11 xò%ü#úò#

1.0 v ẑ̨ Ïjüƒ (Introduction)

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ Ï̂Ó˚ xy˛õ!l !l¡¨!°!áï˛ !Ó£ÏÎ˚=!° çyl Ï̂ï˛ ˛õyÓ˚̂ ÏÓl–

 ˛õ!Ó˚̂ ÏÓ¢ Ü˛y Ï̂Ü˛ Ó Ï̂°–

 ˛õ!Ó˚̂ ÏÓ¢ Ü˛Î˚≤ÃÜ˛yÓ˚ G !Ü˛ !Ü˛–

 ÙylÓç#Ó Ï̂l ˛õ!Ó˚̂ ÏÓ¢!Óòƒy ˛õy Ï̂ë˛Ó˚ ≤Ã Ï̂Î˚yçl#Î˚ï˛y ˛õ!Ó˚̂ ÏÓ Ï̂¢Ó˚ !Ó!Ë˛ß¨ §Ù§ƒy=!°Ó˚ §Ùyôy Ï̂lÓ˚ çlƒ xyÙÓ˚y

Ü˛# Ü˛# ÓƒÓfliy @˝Ã•î Ü˛Ó˚Ó–

 ≤ÃyÜ,̨ !ï˛Ü˛ ˛õ!Ó˚̂ ÏÓ Ï̂¢Ó˚ ˜Ó!¢‹Tƒ=!° !Ü˛ !Ü˛–

 ≤ÃyÜ,̨ !ï˛Ü˛ ˛õ!Ó˚̂ ÏÓ Ï̂¢Ó˚ ˜çÓñ x Ï̃çÓ G ¢!_´ í z̨̨ õyòyl=!° !Ü˛Ë˛y Ï̂Ó ˛õ!Ó˚̂ ÏÓ¢ Ï̂Ü˛ ≤ÃË˛y!Óï˛ Ü˛ Ï̂Ó˚–

 ˛õ!Ó˚̂ ÏÓ¢ !¢«˛yÓ˚ í ẑ̨ Ïj¢ƒ–



1.1 ≤Ãhfl˛yÓòy

õyò%°Ï ˆÎ ˛ôy!Ó˚̨ ôy!Ÿª≈Ñ˛ xÓfl˛iyÓ˚ õ Ï̂ïƒ ˛ô,!ÌÓ# Ï̂ì˛ Ó¢Óy¢ Ñ˛ Ï̂Ó˚ ì˛y Ï̂Ñ˛£z ˛ô!Ó˚̂ ÏÓü Ó Ï̂ú– ˛ôy!Ó˚̨ ôy!Ÿª≈Ñ˛ xÓfl˛iy Óú Ï̂ì˛

ˆÓyG˛yÎ˚ ≤ÃÑ,̨ !ì˛Ó˚ ¢õhfl˛ îyòñ ˆÎõòÈÙÙÙÈ ˛ôy£yv ¸̨ÈÙÈ˛ôÓ≈ì˛ñ òî#ñ ÓòÈÙÈãDúñ Ñ˛#›˛˛ôì˛Dñ ãúñ õy!›˛ñ Óyì˛y¢ñ ã#Óãls˛ Á

õyò%°Ï– ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ~£z v z̨̨ ôyîyò=!ú£z õyò%°Ï̂ ÏÑ˛ ≤Ã¶˛y!Óì˛ Ñ˛ Ï̂Ó˚ ~ÓÇ ˛ô!Ó˚̂ ÏÓ!‹Tì˛ Ó˚y Ï̂Ö–

˛ô!Ó˚̂ ÏÓü !Óîƒy ~Ñ˛!›˛ Ó˝õ%Ö# !Ó°ÏÎ˚– Ó˚¢yÎ˚òñ ˛ôîyÌ≈!Óîƒyñ ã#Óò!ÓK˛yòñ õ,!_Ñ˛y!ÓK˛yòñ Ñ,̨ !°Ï!Óîƒyñ

!â˛!Ñ˛Í¢y!Óîƒyñ ãòfl ∫̨yfl˛iƒñ fl ∫̨yfl˛iƒÑ˛yÓ˚&!Óîƒyñ xy£zòñ ¢õyã!Óîƒyñ £z!ì˛£y¢ñ ¶)̨ Ï̂Üyúñ ¶)̨ ì˛_¥ £zì˛ƒy!î Ó˝!Óï !Ó°ÏÎ˚ ~Ó˚

xhs˛Ü≈ì˛– ~Ñ˛ Ñ˛ÌyÎ˚ ¢õhfl˛ ˛ô!Ó˚̂ ÏÓü ì˛yÓ˚ ãúñ fl˛iúñ xhs˛Ó˚#«˛ !ò Ï̂Î˚ ~Ñ˛!î Ï̂Ñ˛ xyÓ˚ õyò%°Ï xòƒ!î Ï̂Ñ˛ÈÙÙÙÈ ~ î%̂ ÏÎ˚Ó˚

ÎyÓì˛#Î˚ !õì˛!fl˛;˛Î˚y ~ÓÇ ì˛Í ¢Oyì˛ ö˛ú◊&!ì˛ ˛ô!Ó˚̂ ÏÓü !ÓîƒyÎ˚ xy Ï̂úy!â˛ì˛ £ Ï̂Î˚ Ìy Ï̂Ñ˛–

ì˛ Ï̂Ó ˛ô!Ó˚̂ ÏÓü!ÓK˛yò Á ˛ô!Ó˚̂ ÏÓü !ÓîƒyÓ˚ õ Ï̂ïƒ ~Ñ˛!›˛ ˛ôyÌ≈Ñ˛ƒ xy Ï̂äÈ– ˛ô!Ó˚̂ ÏÓü !ÓK˛y Ï̂ò Ó#«˛òyÜy Ï̂Ó˚Ó˚ ~Ñ˛›˛y

¶)̨ !õÑ˛y Ìy Ï̂Ñ˛– ˆ¢Öy Ï̂ò ˜ÓK˛y!òÑ˛ ˛ôÓ˚#«˛yÈÙÈ!òÓ˚#«˛yñ ˛ôÎ≈̂ ÏÓ«˛í Á ì˛Í¢Oyì˛ !¢k˛yhs˛ @˘Ã£í ~Ñ˛!›˛ !Ó Ï̂ü°Ï ¶)̨ !õÑ˛y

ˆòÎ˚– xyÓ˚ ˆ¢£zãòƒ !ÓK˛y Ï̂òÓ˚ ~Ñ˛ Óy Î%Ü˛ôÍ ~Ñ˛y!ïÑ˛ üyÖyÎ˚ !Ó Ï̂ü°Ï Ó%ƒÍ˛ô!_ ≤Ã Ï̂Î˚yãò– xòƒ!î Ï̂Ñ˛ ˛ô!Ó˚̂ ÏÓü !Óîƒy

¢Ñ˛ Ï̂úÓ˚ ãòƒ– ~Ó˚ ~Ñ˛!›˛ Óv ¸̨ !îÑ˛ £ Ï̂FäÈ ¢ Ï̂â˛ì˛òì˛y (Awareness)– ~£z !ÓîƒyÓ˚ ≤Ãâ˛yÓ˚Á x!ï˛ô!ì˛Ó˚ v ẑ̨ Ïjüƒ £ Ï̂FäÈ

!Ó Ï̂ü°Ï Ñ˛ Ï̂Ó˚ äÈye ¢yïyÓ˚í Ï̂Ñ˛ ~ÓÇ ¢yïyÓ˚í¶˛y Ï̂Ó Ó,£_Ó˚ õyòÓ ¢¡ôî Ï̂Ñ˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢%Ó˚«˛yñ ¢ÇÓ˚«˛í Á ¢%ÓƒÓ£yÓ˚

¢¡∫̂ Ïı˛ ¢ Ï̂â˛ì˛ò Á xÓ!£ì˛ Ñ˛Ó˚y–

Óì≈̨ õy Ï̂ò ¢ÇÑ˛úò!›˛ ~£z ú«˛ƒ !ò Ï̂Î˚£z ˛ô!Ó˚Ñ˛!“ì˛ £ Ï̂Î˚̂ ÏäÈ– xÓüƒ xyÓ˚Á ~Ñ˛!›˛ v ẑ̨ Ïjüƒ xy Ï̂äÈ– ˆòì˛y!ã ¢%¶˛y°Ï

õ%_´ !ÓŸª!Óîƒyú Ï̂Î˚Ó˚ !ü«˛yÌ≈# !ü«˛y!Ì≈ò# Ï̂îÓ˚ ˛ô!Ó˚̂ ÏÓü!ÓîƒyÓ˚ ≤ÃyÌ!õÑ˛ fl ∫̨!ü«˛í v z̨̨ ôÑ˛Ó˚í !£¢y Ï̂ÓÁ ~!›˛ ÓƒÓ£*ì˛

£ Ï̂Ó– ˆ¢ãòƒ£z ~£z xy Ï̂úyâ˛òy ¢¡ô)í≈ ˛ôy‡˛e´õ !¶˛!_Ñ˛ ~ÓÇ xÓüƒ£z x¢¡ô)í≈– !ÓŸª!ÓîƒyúÎ˚ ¶˛!Ó°Ïƒ Ï̂ì˛ ¢¡ô)í≈ì˛Ó˚

¢ÇÑ˛“ ≤ÃÑ˛y Ï̂ü xy@˘Ã£#– xÓüƒ ~›˛yÁ !ò!ÿ˛ì˛ ˆÎ ~£z ¢ÇÑ˛ Ï̂úòÓ˚ ˛ôÎ≈y Ï̂úyâ˛òy !ü«˛yÌ≈# ¢yïyÓ˚í Ï̂Ñ˛ ¢¡ô)í≈ì˛Ó˚ Á

!Óhfl+̨ ì˛ì˛Ó˚ xy Ï̂úyâ˛òyÎ˚ ≤Ã Ï̂Óü Ñ˛Ó˚̂ Ïì˛ xy@˘Ã£# £ Ï̂Ó–

1.2 ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢ÇK˛y (Definition of Environment)

˛ô!Ó˚̂ ÏÓü ü∑!›˛Ó˚ v z̨Í˛ô!_ Úˆö ̨ M˛ÈÛ ü∑ environ ˆÌ Ï̂Ñ˛ñ ÎyÓ˚ xÌ≈ en xˆÏÌ≈ in xÌ≈yÍ õ Ï̂ïƒ ~ÓÇ viron x Ï̂Ì≈

circuit xÌ≈yÍ ˛ô!Ó˚̂ ÏÓ‹Tò– xÌ≈yÍ ˛ô!Ó˚̂ ÏÓü Óú Ï̂ì˛ ˛ô!Ó˚̂ ÏÓ‹TòÑ˛yÓ˚# ˛ôy!Ó˚̨ ôy!Ÿª≈Ñ˛ xÓfl˛iy Ï̂Ñ˛ Ó%G˛yÎ˚– îƒ Ñ˛ò¢y£zã

x: Ï̂ö˛yv≈̨  !v˛Ñ˛üòy!Ó˚̂ Ïì˛ S1992V ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢ÇK˛y !£¢y Ï̂Ó Óúy £ Ï̂Î˚̂ ÏäÈÈÙÙÙÈ ÚÚ˛ô!Ó˚̂ ÏÓü £ú v z̨!qî Á ≤Ãyí#

ãÜ Ï̂ì˛Ó˚ Á˛ôÓ˚ ≤Ã¶˛yÓ !Óhfl˛yÓ˚Ñ˛yÓ˚# Ó!£Ó˚̂ ÏDÓ˚ xÓfl˛iy=!úÓ˚ ¢õ!‹T–ÛÛ ã# Ï̂ÓÓ˚ ãß√ñ Ó,!k˛ Á x!hfl˛c Ó˚«˛yÓ˚ ¢£yÎ˚Ñ˛ ˜ãÓñ

x Ï̃ãÓ Á ¢yÇfl ,̨Ò!ì˛Ñ˛ v z̨̨ ôyîyò=!ú ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ !õÌ!fl˛;˛Î˚yÎ˚ ˆÎ ˛ôy!Ó˚̨ ôy!Ÿª≈Ñ˛ xÓfl˛iy Ü Ï̂v ¸̨ Á Ï̂‡˛ ì˛y Ï̂Ñ˛ ˛ô!Ó˚̂ ÏÓü Ó Ï̂ú–

xyõ≈¢ (Arms) 1994 !Ö É ~ò¶˛yÎ˚Ó˚ò Ï̂õr›˛yú ¢y Ï̂Î˚™ òyõÑ˛ @˘Ã Ï̂s˛i Ó Ï̂ú Ï̂äÈò ˆÎÈÙÙÙÈ ˜ãÓ ¢¡±îy Ï̂Î˚Ó˚ ˛ôy!Ó˚̨ ôy!Ÿª≈Ñ˛

˜ãÓ ~ÓÇ ≤ÃyÑ,̨ !ì˛Ñ˛ xÓfl˛iy Ï̂Ñ˛ ˛ô!Ó˚̂ ÏÓü Ó Ï̂ú– ˛ô!Ó˚̂ ÏÓü !ÓK˛yò# Ó›‰̨ !Ñ˛ò Á ˆÑ˛úyÓ˚ (Botkin and Keller) 1995

!Ö É ÚÚ~ò¶˛yÎ˚Ó˚ò Ï̂õr›˛yú ¢y Ï̂Î˚™ÛÛ òyõÑ˛ @˘Ã Ï̂s˛i Ó Ï̂ú Ï̂äÈò ˆÎ ã#Óñ v z̨!qî Óy ≤Ãyí# ì˛y Ï̂îÓ˚ ã#Óòâ˛ Ï̂e´Ó˚ ˆÎ ˆÑ˛yò

¢õ Ï̂Î˚ ˆÎ ¢õhfl˛ ˜ãÓ ~ÓÇ x Ï̃ãÓ Ñ˛yÓ˚í=!ú myÓ˚y ≤Ã¶˛y!Óì˛ £Î˚ñ ˆ¢£z Ñ˛yÓ˚í=!úÓ˚ ¢õ!‹T Ï̂Ñ˛ ˛ô!Ó˚̂ ÏÓü Ó Ï̂ú– ÈC.
C. ParkÙÈ~Ó˚ õ Ï̂ì˛ÈÙÙÙÈ "Environment refers to the sum total of conditions which surround man
at a given point in space and time," fl˛iyò Á Ñ˛y Ï̂úÓ˚ ˆÑ˛yò ≤Ãî_ !Ó®%̂ Ïì˛ ˆÎ¢Ó xÓfl˛iy õyò%°Ï̂ ÏÑ˛ ˛ô!Ó˚̂ ÏÓ‹Tò

Ñ˛ Ï̂Ó˚ Ó˚y Ï̂Öñ ì˛y Ï̂îÓ˚ ¢õ!‹TÜì˛ xÓfl˛iy Ï̂Ñ˛ ˛ô!Ó˚̂ ÏÓü Ó Ï̂ú–

8  NSOU  AE-ES-21



1.3 ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ˆ◊!í!Ó¶˛yÜ (Types of Environment)

≤ÃÑ,̨ !ì˛Üì˛ ˛ôyÌ≈Ñ˛ƒ Á ˆõÔ!úÑ˛ Ü‡˛ Ï̂òÓ˚ v z̨̨ ôÓ˚ !¶˛!_ Ñ˛ Ï̂Ó˚ ˛ô!Ó˚̂ ÏÓü Ï̂Ñ˛ î%!›˛ ≤Ãïyò ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚y ÎyÎ˚– ÎÌyÈÙÙÙÈ

≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü (Physical environment) ~ÓÇ ¢yÇfl ,̨Ò!ì˛Ñ˛ Óy õò%°Ïƒ¢,‹T ˛ô!Ó˚̂ ÏÓü (Cultural or man-made
environment) ˛ô,!ÌÓ# Ï̂ì˛ õyò%°Ï xy¢yÓ˚ xy Ï̂Ü Ú¢yÇfl ,̨Ò!ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓüÛ Ó Ï̂ú !Ñ˛ä%È !äÈú òyó Îy !äÈúñ ¢Ó£z Ú≤ÃyÑ,̨ !ì˛Ñ˛

˛ô!Ó˚̂ ÏÓüÛ– ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü ¢Ó≈e Á ¢Ó¢õÎ˚ õyò%̂ Ï°ÏÓ˚ xò%Ñ)̨ ú !äÈú òy– ì˛y£z ˆÓÔ!k˛Ñ˛ ü!_´ Á ˜ÓK˛y!òÑ˛

Ñ,̨ Í Ï̂Ñ˛Ôüú ≤Ã Ï̂Î˚y Ï̂ÜÓ˚ myÓ˚y ≤Ã Ï̂Î˚yãò Á ¢%!Óïyõ Ï̂ì˛y ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ˛ô!Ó˚Óì≈̨ ò ¢yïò Ñ˛ Ï̂Ó˚ õyò%°Ï ˆÎ ˛ô!Ó˚̂ ÏÓü

¢,!‹T Ñ˛ Ï̂Ó˚̂ ÏäÈ ì˛y Ï̂Ñ˛ ¢yÇfl ,̨Ò!ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü Ó Ï̂ú–

˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ !Ó!¶˛ß¨ v z̨̨ ôyîyò=!úÓ˚ õ Ï̂ïƒ ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ ¢¡ôÑ≈̨  Á ~ Ï̂îÓ˚ ˆ◊!í!Ó¶˛yÜ ˛ôÓ˚̨ ô,¤˛yÎ˚ äÈ Ï̂Ñ˛Ó˚ xyÑ˛y Ï̂Ó˚

ˆîÖyˆÏòy £ˆÏúyÈÙÙÙÈ

1.4 ˆ¶˛Ôì˛ ˛ô!Ó˚̂ ÏÓü ¢¡ô Ï̂Ñ≈̨  ïyÓ˚íy (Concept of Physical Environment)

Ú≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓüÛ ≤ÃÑ,̨ !ì˛Ó˚ ¢,!‹T– ˛ô,!ÌÓ# Ï̂ì˛ ã#Ó ãß√yÓyÓ˚ xy Ï̂Ü ˆÌ Ï̂Ñ˛£z Ú≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓüÛ Ó˚!â˛ì˛ £ Ï̂Î˚

xy Ï̂äÈ– ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü Ó˚â˛òyÎ˚ ã#ÓÑ)̨ Ï̂úÓ˚ ~õò !Ñ˛ !Ó Ï̂ŸªÓ˚ ˆ◊¤˛ ã#Ó õyò%̂ Ï°ÏÓ˚Á ˆÑ˛yò ¶)̨ !õÑ˛y Óy xÓîyò ˆò£z–

õy!›˛ñ ãúñ õÓ˚&¶)̨ !õñ ˛ôy£yv ¸̨ÈÙÈ˛ôÓ≈ì˛ñ ì˛y˛ôõyeyñ xyo≈ì˛yñ õy!›˛Ó˚ Ü‡˛ò Á ≤ÃÑ,̨ !ì˛ñ v z̨!qîñ ≤Ãyí# ¢Ó !Ñ˛ä%È !ò Ï̂Î˚£z

≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü– ~£z ˛ô!Ó˚̂ ÏÓü ˜ì˛!Ó˚ £ Ï̂ì˛ ≤ÃÑ,̨ !ì˛Ó˚ ¢õÎ˚ ˆú Ï̂Ü Ï̂äÈ ˆÑ˛y!›˛ ˆÑ˛y!›˛ ÓäÈÓ˚– î#á≈ ¢õÎ˚ ï Ï̂Ó˚ Ö%Ó ï#Ó˚

≤Ã!e´Î˚yÎ˚ ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ˛ô!Ó˚Óì≈̨ ò £Î˚– ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü ˆÎõò !Ó!¶˛ß¨ v z̨!qî Á ≤Ãyí#ãÜì˛ Ï̂Ñ˛ ≤Ã¶˛y!Óì˛

Ñ˛ Ï̂Ó˚ñ ˆì˛õò£z õyò%̂ Ï°ÏÓ˚ ÎyÓì˛#Î˚ !e´Î˚yÑ˛úy Į̈̂ ôÓ˚ Á˛ôÓ˚Á ≤Ã¶˛yÓ ˆö˛ Ï̂ú– õyò%̂ Ï°ÏÓ˚ !òÑ˛›˛ ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü î%!›˛

Ñ˛yÓ˚̂ Ïí =Ó˚&c˛ô)í≈–

(i) ã#Óò ≤Ã Ï̂Î˚yãò#Î˚ üì≈̨  !£¢y Ï̂Ó

~ÓÇ

(ii) ¢¡ô Ï̂îÓ˚ ¶˛y[˛yÓ˚ !£¢y Ï̂Ó–
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!¢°yü[˛°#Î̊

˛õ!Ó̊ Ï̂Ó¢

ÓyÎ̊%ü[˛°#Î̊

˛õ!Ó̊ Ï̂Ó¢

Óy!Ó̊ü[˛°#Î̊

˛õ!Ó̊ Ï̂Ó¢



Ñ,̨ !°Ïñ Ö!òãñ ü!_´ñ Óòã oÓƒ ~ÓÇ !ü“!ÓÑ˛yü ¢Ó !Ñ˛ä%ÈÓ˚£z õ)ú !¶˛!_ £ú ≤ÃÑ,̨ !ì˛– xÌ≈yÍ ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü

£úÈÙÙÙÈ The landscape before man was fashioned on the earth.

˛ô,!ÌÓ#Ó˚ !Ó!¶˛ß¨ xM˛È Ï̂úÓ˚ ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü !Ó!¶˛ß¨– ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ì˛yÓ˚ì˛õƒ ãúÓyÎ%̊ñ õy!›˛ñ v z̨!qî Á

≤Ãyí#ãÜ Ï̂ì˛Ó˚ ˜Ó!ü Ï̂‹TƒÓ˚ ì˛yÓ˚ì˛õƒ á Ï̂›˛ ~ÓÇ õyò%̂ Ï°ÏÓ˚ !e´Î˚yÈÙÈÑ˛úy Į̈̂ ôÁ ì˛yÓ˚ì˛õƒ ˆîÖy ÎyÎ˚–

1.5 ˛ô!Ó˚̂ ÏÓü !ÓîƒyÓ˚ ˆõÔ!úÑ˛ ïyÓ˚íy (Basic Concepts of Environmental Studies)

˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢ Ï̂D õyò%̂ Ï°ÏÓ˚ !e´Î˚yÈÙÈ≤Ã!ì˛!e´Î˚y !Ó°ÏÎ˚Ñ˛ ˛ôy‡˛£z £ú ˛ô!Ó˚̂ ÏÓü!Óîƒy– ˛ô!Ó˚̂ ÏÓü !ÓîƒyÎ˚ ˆÎõò ≤ÃyÑ,̨ !ì˛Ñ˛

˛ô!Ó˚̂ ÏÓüñ ¢yõy!ãÑ˛ ˛ô!Ó˚̂ ÏÓü Á ¢õ!‹TÜì˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ Ñ˛Ìy Óúy £Î˚ñ ˆì˛õ!ò ~ Ï̂îÓ˚ ≤Ã Ï̂ì˛ƒ Ï̂Ñ˛Ó˚ õ Ï̂ïƒ ˆÎ ¢¡ôÑ≈̨

xy Ï̂äÈ ì˛yÁ xy Ï̂úyâ˛òy Ñ˛Ó˚y £Î˚– ˛ô!Ó˚̂ ÏÓü â˛â≈̨ yÓ˚ õ)ú v ẑ̨ Ïjüƒ£z £ú ˛ô!Ó˚̂ ÏÓü ¢¡ô Ï̂Ñ≈̨  ¢ Ï̂â˛ì˛ò £ÁÎ˚y– xÌ≈yÍ

¶˛yú¶˛y Ï̂Ó ˛ô,!ÌÓ# Ï̂ì˛ ˆÓ§̂ Ïâ˛ ÌyÑ˛ Ï̂ì˛ £ Ï̂ú xÓüƒ£z õyò%°Ï̂ ÏÑ˛ ˛ô!Ó˚̂ ÏÓü ¢¡ô Ï̂Ñ≈̨  ¢ Ï̂â˛ì˛ò £ Ï̂ì˛ £ Ï̂Ó– ˛ô,!ÌÓ# Ï̂ì˛ õyò%°Ï

¢£ ¢õ@˘Ã ã#ÓãÜì˛ Îy Ï̂ì˛ fl ∫̨y¶˛y!ÓÑ˛¶˛y Ï̂Ó Ó¢Óy¢ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ì˛yÓ˚ ãòƒ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ v z̨̨ ôyîyò=!úÓ˚ õyòñ ˛ô!Ó˚õyíñ

¢!e´Î˚ì˛y Á ¶˛yÓ˚¢yõƒ Ó˚«˛y Ñ˛Ó˚y ~ÓÇ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢õ¢ƒy=!úÓ˚ fl ∫̨Ó˚*˛ô xò%ïyÓò Ñ˛ Ï̂Ó˚ ì˛yÓ˚ fl˛iyÎ˚# ¢õyïy Ï̂ò ÎÌyÎÌ

ÓƒÓfl˛iy Ñ˛Ó˚̂ Ïì˛ õyò%°Ï̂ ÏÑ˛ ˛ô!Ó˚̂ ÏÓü õòfl˛Ò Ñ˛ Ï̂Ó˚ ì%̨ ú Ï̂ì˛ ˛ô!Ó˚̂ ÏÓü ˛ôy Ï̂‡˛Ó˚ ≤Ã Ï̂Î˚yãò xy Ï̂äÈ– xòƒ!î Ï̂Ñ˛ ≤Ã!ì˛!›˛ õyò%°Ï ˆÎò

ì˛yÓ˚ !òã !òã îy!Î˚c ˛ôyú Ï̂ò Ó ì˛# £Î˚ñ ˆ¢ Óƒy˛ôy Ï̂Ó˚ ¢ Ï̂â˛ì˛ò Ñ˛Ó˚̂ Ïì˛Á ≤Ã Ï̂Î˚yãò ˛ô!Ó˚̂ ÏÓü ˛ôy Ï̂‡˛Ó˚–

!Ó!¶˛ß¨ ¶)̨ ì˛y!_¥Ñ˛ ˛Ñ˛y Ï̂ú ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ˆÎ xyõ)ú ˛ô!Ó˚Óì≈̨ ò £ Ï̂Î˚̂ ÏäÈ ì˛y ¢Ó£z !äÈú ≤ÃyÑ,̨ !ì˛Ñ˛– xyÓ˚ Óì≈̨ õy Ï̂ò Îy ¢yÓ˚y

!ÓŸª Ï̂Ñ˛ ¶˛y!Ó Ï̂Î˚ ì%̨ Ï̂ú Ï̂äÈ ì˛y £ Ï̂úy õò%°Ïƒ¢,‹T ˛ô!Ó˚̂ ÏÓü ¢ÇÑ˛›˛– ~Ó˚ ˆõyÑ˛y!Óúy Î!î òy Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚y ÎyÎ˚ ì˛ Ï̂Ó Óì≈̨ õyò

¢¶˛ƒì˛y !ò!ÿ˛£´ £ Ï̂Î˚ ˆÎ Ï̂ì˛ Óyïƒ– ≤Ã!ì˛!òÎ˚ì˛ xyõy Ï̂îÓ˚ Ü,£fl˛iú# Á !ü“ãyì˛ Ñ˛!‡˛ò Á ì˛Ó˚ú Óã≈ƒ ˛ôîyÌ≈ñ Óyì˛y Ï̂¢

ÎyòÓy£ò Á !ü“ !òÜ≈ì˛ Üƒy¢#Î˚ ˛ôîy Ï̂Ì≈Ó˚ õyey!ì˛!Ó˚_´ !òÜ≈õíñ Óƒy˛ôÑ˛ £y Ï̂Ó˚ xÓ˚íƒ ˆäÈîò £zì˛ƒy!îÓ˚ ö˛ Ï̂ú ÓyÎ%̊õ[˛ Ï̂ú

Ñ˛yÓ≈ò v˛y£zÈÙÈx:y£ẑ Ïv˛Ó˚ ˛ô!Ó˚õyí ˆÓ Ï̂v ¸̨ â˛ Ï̂ú Ï̂äÈ– ÎyÓ˚ ö˛ú◊&!ì˛ !£¢y Ï̂Ó ¶)̨ ˛ô,̂ Ï¤˛Ó˚ Á xyÓ£õ[˛ Ï̂úÓ˚ v z̨°åì˛yõyey

v z̨_ Ï̂Ó˚y_Ó˚ Ó,!k˛ ˆ˛ô Ï̂Î˚ â˛ Ï̂ú Ï̂äÈ– ˛ô!Ó˚̂ ÏÓü xyã ãã≈!Ó˚ì˛ òyòy ïÓ˚̂ ÏòÓ˚ î)°Ï̂ Ïí SÓyÎ%̊ñ ãúñ ü∑ñ õ,!_Ñ˛yV Á Á Ï̂ãyò

hfl˛ Ï̂Ó˚Ó˚ ïπÇ¢¢yï Ï̂ò– Sõò%°Ïƒ¢,‹TV ~£z î)°Ï̂ ÏíÓ˚ ≤Ã!ì˛Ñ˛yÓ˚ õyò%°Ï̂ ÏÑ˛£z Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

˛ô!Ó˚̂ ÏÓü Ï̂Ñ˛ Ó§yâ˛y Ï̂ì˛ £ Ï̂ú õyò%̂ Ï°ÏÓ˚ ˙Ñ˛y!hs˛Ñ˛ ≤Ã Ï̂â˛‹Ty ~ÓÇ ¢!e´Î˚ ¢£ Ï̂̂ ÏÎy!Üì˛yÓ˚ ≤Ã Ï̂Î˚yãò– ì˛y£z ÷ï%õye !ü!«˛ì˛

~ÓÇ ˛ô!Ó˚̂ ÏÓüõòfl˛Ò õyò%°Ï òÎ˚ñ !ü«˛yÓ˚ ¢Ó≈!Ó°Ï̂ ÏÎ˚ ~ÓÇ ¢Ó≈hfl˛ Ï̂Ó˚ ˛ô!Ó˚̂ ÏÓü ˛ôy‡˛ Ï̂Ñ˛ x˛ô!Ó˚£yÎ≈ Ñ˛ Ï̂Ó˚ ì%̨ ú Ï̂ì˛ £ Ï̂Óñ Îy

˛ô!Ó˚̂ ÏÓü ¢Çe´yhs˛ Óì≈̨ õyò ¢õ¢ƒy=!ú Ï̂Ñ˛ ¢òy_´ Ñ˛Ó˚̂ Ïì˛ Á ì˛yÓ˚ fl˛iyÎ˚# ¢õyïyò Ö%§̂ Ïã !ò Ï̂Î˚ õyòÓãy!ì˛Ó˚ ≤ÃÑ,̨ ì˛ ¢õ,!k˛

á›˛y Ï̂ì˛ ¢y£yÎƒ Ñ˛Ó˚̂ ÏÓ–

1.6 ˛ô!Ó˚̂ ÏÓü !ÓîƒyÓ˚ =Ó˚&c (Importance of Environmental Studies)

≤Ãyì˛ƒ!£Ñ˛ ã#Óò Ï̂Ñ˛ !òÎ˚s˛fí Ñ˛ Ï̂Ó˚ ≤ÃÑ,̨ !ì˛ ~ÓÇ ì˛yÓ˚ ˛ô!Ó˚̂ ÏÓüñ ÷ï%õye xyõÓ˚y òÎ˚ xòƒyòƒ ã#ÓÑ%̨ úÁ ≤ÃÑ,̨ !ì˛ Á

≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ô Ï̂îÓ˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ü#ú– ˛ô!Ó˚̂ ÏÓü!Óîƒyñ ≤ÃÑ,̨ !ì˛ õy Ï̂Î˚Ó˚ =Ó˚&cñ Á ì˛yÓ˚ ¢ÇÓ˚«˛í ¢¡∫̂ Ïı˛ xÓÜì˛ Ñ˛Ó˚yÎ˚–

!î Ï̂òÓ˚ ˛ôÓ˚ !îò ˆÎ¶˛y Ï̂Ó ˛ô!Ó˚̂ ÏÓü î)°Ïí £ Ï̂FäÈñ ãò¢ÇÖƒyÓ˚ Ó,!k˛ £ Ï̂FäÈ ì˛y Ï̂ì˛ ˛ô!Ó˚̂ ÏÓü ¢¡ô Ï̂Ñ≈̨  ¢ Ï̂â˛ì˛òì˛y Ö%Ó£z

ãÓ˚&!Ó˚– ˛ô!Ó˚̂ ÏÓü!Óîƒy ˆÎ Ñ˛yÓ˚í=!úÓ˚ ãòƒ =Ó˚&c˛ô)í≈ £ Ï̂Î˚ v ẑ̨ Ï‡˛ Ï̂äÈñ ì˛y £ú ≠

 !Ó!¶˛ß¨ ˛ô!Ó˚̂ ÏÓü ¢¡ô!Ñ≈̨ ì˛ ¢õ¢ƒy ˆÎõò !ÓŸªÈÙÈv z̨°åyÎ˚òñ Áãò hfl˛Ó˚ ïπÇ¢ñ x¡‘Ó,!‹Tñ ã#Ó Ï̃Ó!â˛eƒ £…y¢ ~£z

¢õhfl˛ ¢õ¢ƒy xyã xyÓ˚ ˆÑ˛yò ˆî Ï̂üÓ˚ õ Ï̂ïƒ ¢#õyÓk˛ òÎ˚ñ ¢yÓ˚y !ÓŸªÓƒy˛ô# ~Ó˚ Ñ˛yÓ˚í ~ÓÇ ≤Ã¶˛yÓ ˆîÖy
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Îy Ï̂FäÈ– ~£z ¢õ¢ƒy ¢õyïy Ï̂òÓ˚ ãòƒ xyhs˛ã≈y!ì˛Ñ˛ hfl˛ Ï̂Ó˚ ˛ô!Ó˚̂ ÏÓü ¢¡ô!Ñ≈̨ ì˛ K˛yò ~ÓÇ ˛ô!Ó˚̂ ÏÓü ˆâ˛ì˛òyÓ˚

!ÓÑ˛yü á›˛y Ï̂ì˛ ˛ô!Ó˚̂ ÏÓü !Óîƒy xyÓüƒÑ˛–

 ˆÎ¶˛y Ï̂Ó !î Ï̂òÓ˚ ˛ôÓ˚ !îò ãò¢ÇÖƒyÓ˚ fl˛≥˛#!ì˛ á›˛ Ï̂äÈ ì˛yÓ˚ ö˛úfl ∫̨Ó˚*˛ô Óã≈ƒ Á î)!°Ïì˛ ˛ôîy Ï̂Ì≈Ó˚ ˛ô!Ó˚õyí Óyv ¸̨̂ ÏäÈ–

÷ï% ì˛y£z òÎ˚ñ ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ô Ï̂îÓ˚ xì˛ƒ!ïÑ˛ ÓƒÓ£y Ï̂Ó˚Ó˚ ö˛ Ï̂ú ì˛yÓ˚ £…y¢Á £ Ï̂FäÈ ~ÓÇ î)!°Ïì˛ ˛ôîyÌ≈ ˛ô!Ó˚̂ ÏÓ Ï̂ü

ˆö˛úyÓ˚ ö˛ Ï̂ú ãúñ õy!›˛ ¢Ó!Ñ˛ä%È î)!°Ïì˛ £ Ï̂FäÈñ ˆÎõòÈÙÙÙÈ õy!›˛Ó˚ v z̨Ó≈Ó˚ì˛y £…y¢ñ úÓíy_´ì˛y Ó,!k˛ ¢Ó£z ˛ô!Ó˚̂ ÏÓü

î)°Ï̂ ÏíÓ˚ ãòƒ £ Ï̂FäÈ– ~£z ¢Ó!Ñ˛ä%È ¢õyïy Ï̂òÓ˚ ãòƒ ˛ô!Ó˚̂ ÏÓü !ÓîƒyÓ˚ !Óhfl˛yÓ˚ ãÓ˚&!Ó˚–

 õyòÓ ¢¶˛ƒì˛y !ÓK˛yòñ ≤ÃÎ%!_´Ó˚ ö˛ Ï̂ú Îì˛ v z̨ß¨ì˛ £ Ï̂Î˚̂ ÏäÈ ì˛ì˛ ˆÓ!ü ˆÓ!ü ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ v z̨̨ ôÓ˚ xì˛ƒyâ˛yÓ˚

ˆÓ Ï̂v ¸̨̂ ÏäÈ– ˜ì˛!Ó˚ Ñ˛Ó˚y £ Ï̂Î˚̂ ÏäÈ Óv ¸̨ Óv ¸̨ £zõyÓ˚ì˛– ˆÑ˛ Ï̂›˛ ˆö˛úy £ Ï̂FäÈ Óò¶)̨ !õ Á ¢Ó%ã ÜyäÈñ ˛ô!Ó˚Ó Ï̂ì≈̨  Ü Ï̂v ¸̨

ˆì˛yúy £ Ï̂FäÈ Ñ˛Ç!e´ Ï̂›˛Ó˚ ãDú Îy ≤ÃyÑ,̨ !ì˛Ñ˛ ¶˛yÓ˚¢yõƒ £…y¢ Ñ˛Ó˚̂ ÏäÈ–

 õ Ï̂ò Ó˚yÖ Ï̂ì˛ £ Ï̂Ó ˆ¢ÔÓ˚ãÜÍÈÙÈ~Ó˚ õ Ï̂ïƒ ~Ñ˛õye ˛ô,!ÌÓ# Ï̂ì˛ ≤Ãy Ï̂íÓ˚ ¢M˛ÈyÓ˚ á Ï̂›˛ Ï̂äÈ– ¢%ì˛Ó˚yÇ Î!î ¢%̨ ô!Ó˚Ñ˛!“ì˛

¶˛y Ï̂Ó v z̨ß¨Î˚ò òy Ñ˛Ó˚y £Î˚ ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ô Ï̂îÓ˚ ÓƒÓ£yÓ˚ x!Ñ˛!M˛Èì˛ ¶˛y Ï̂Ó Ñ˛Ó˚y £Î˚ ì˛y£ Ï̂ú ~£z ≤Ãy Ï̂íÓ˚ xy Ï̂úy

~Ñ˛!îò !ò Ï̂¶˛ Îy Ï̂Ó£z ~ÓÇ xòƒyòƒ @˘Ã Ï̂£Ó˚ õ Ï̂ì˛y ˛ô,!ÌÓ# ~Ñ˛!›˛ õ,ì˛ @˘Ã Ï̂£ ˛ô!Ó˚íì˛ £ Ï̂Ó– ì˛y£z õyòÓ

¢ Ï̂â˛ì˛òì˛y Á ˛ô!Ó˚̂ ÏÓü Ï̂Ñ˛ ¢%fl˛i ¢Óú Ó˚yÖyÓ˚ ãòƒ ˛ô!Ó˚̂ ÏÓü !Óîƒy Ö%Ó£z =Ó˚&c˛ô)í≈–

1.7 ˛ô!Ó˚̂ ÏÓü !ÓîƒyÓ˚ ˛ô!Ó˚!ï (Scope of Environmental Studies)

xyõÓ˚y ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ õ Ï̂ïƒ Ó¢Óy¢ Ñ˛!Ó˚ ~ÓÇ ≤ÃÑ,̨ !ì˛ õyì˛y ì˛yÓ˚ v z̨̨ ôyîyò !î Ï̂Î˚ xyõy Ï̂îÓ˚ úyúò ˛ôyúò Ñ˛ Ï̂Ó˚ò–

ì˛y£z ≤ÃÑ,̨ !ì˛ Ï̂Ñ˛ ¢%fl˛i Ó˚yÖy xyõy Ï̂îÓ˚ Ñ˛ì≈̨ Óƒ– ≤ÃÑ,̨ !ì˛ !ò Ï̂ãÓ˚ v z̨̨ ôyîyò=!úÓ˚ õ Ï̂ïƒ ¢%¢yõO¢ƒ ÓãyÎ˚ Ó˚yÖyÓ˚ ˆâ˛‹Ty Ñ˛ Ï̂Ó˚

!Ñ˛ls˛ ~Ó˚ Óƒ!ì˛e´õ £ú õyò%°Ïñ õyò%°Ï ì˛yÓ˚ !ò Ï̂ãÓ˚ â˛y!£îy ˆõ›˛y Ï̂òyÓ˚ ãòƒ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ v z̨̨ ôyîyò Ï̂Ñ˛ ò‹T Ñ˛ Ï̂Ó˚ â˛ Ï̂ú Ï̂äÈ–

ïπÇ¢ £ Ï̂FäÈ ¢Ó%ãñ !òÉ Ï̂Ÿª°Ï £ Ï̂Î˚ Îy Ï̂FäÈ ˛ô!Ó˚¢%k˛ fl ∫̨yî% ã Ï̂úÓ˚ ¶˛y[˛yÓ˚– ~£z ¢Ó!Ñ˛ä%ÈÓ˚ ≤Ã!ì˛Ñ˛yÓ˚ !£¢y Ï̂Ó ˛ô!Ó˚̂ ÏÓü!Óîƒy

˛ôy‡˛ƒ !Ó°ÏÎ˚ £ÁÎ˚y Ö%Ó£z ãÓ˚&!Ó˚– ˛ô!Ó˚̂ ÏÓü!Óîƒy ¢yïyÓ˚í ¶˛y Ï̂Ó ~Ñ˛!›˛ !õ◊ !Óîƒy Ñ˛yÓ˚í ~!›˛ ~Ñ˛!›˛ òyòy !ÓîƒyÓ˚

¢Ω˛yÓ˚– Óì≈̨ õyò ˛ô!Ó˚̂ ÏÓü Ï̂Ñ˛ ¢!‡˛Ñ˛ ¶˛y Ï̂Ó ãyò Ï̂ì˛ xyõy Ï̂îÓ˚ ¢y£yÎƒ Ñ˛ Ï̂Ó˚ ˛ô!Ó˚̂ ÏÓü!Óîƒy– ˛ô!Ó˚̂ ÏÓü!ÓîƒyÓ˚ ¢yïyÓ˚íì˛

î%!›˛ !îÑ˛ xy Ï̂äÈñ ~Ñ˛!›˛ ì˛y!_¥Ñ˛ !îÑ˛ Îy ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢õ¢ƒy=!ú !ò Ï̂Î˚ xy Ï̂úyâ˛òy Ñ˛ Ï̂Ó˚ xyÓ˚ ~Ñ˛!›˛ ÓƒÓ£y!Ó˚Ñ˛ !îÑ˛

Îy ¢õ¢ƒy=!ú ¢õyïy Ï̂òÓ˚ ãòƒ òyòy ÓƒÓfl˛iy @˘Ã£í Ñ˛ Ï̂Ó˚–

1.8 ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ˜Ó!ü‹T (Nature of Physical Environment)

(i) ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü ¢ì˛ì˛ ˛ô!Ó˚Óì≈̨ òü#ú É ˛ô,!ÌÓ#Ó˚ ã Ï̂ß√Ó˚ ¢õÎ˚ ˆÌ Ï̂Ñ˛ xyã ˛ôÎ≈hs˛ ˛ô,!ÌÓ#Ó˚ ˆ¶˛Ôì˛

Ó˚y¢yÎ˚!òÑ˛ ˛ô!Ó˚Óì≈̨ ò á Ï̂›˛ â˛ Ï̂ú Ï̂äÈ– ¶)̨ ÈÙÈx¶˛ƒhs˛Ó˚#í ¶)̨ ÈÙÈÜy‡˛!òÑ˛ ü!_´ ¢õ)£ !e´Î˚yü#ú ÌyÑ˛yÎ˚ ¢£òõò Á ¢Ç Ï̂Ñ˛yâ˛ò

Ó Ï̂úÓ˚ ≤Ã¶˛y Ï̂Ó õ£#Öy Ï̂ì˛ ¢!M˛Èì˛ ˛ô!úÓ˚y!ü Ï̂ì˛ â˛y Į̈̂ ôÓ˚ ö˛ Ï̂ú ¢,!‹T £ Ï̂Î˚̂ ÏäÈ ¶˛!Dú ˛ôÓ≈ì˛– ˛ô,!ÌÓ#Ó˚ ãß√ú Ï̂@¿ !äÈú òy

xyÓ£yÁÎ˚y– !Ó!¶˛ß¨ Üƒy¢ Á ãú#Î˚ Óy Ï̂‹ôÓ˚ xyò%̨ ôy!ì˛Ñ˛ £y Ï̂Ó˚ ˛ô!Ó˚Óì≈̨ Ï̂òÓ˚ õïƒ !î Ï̂Î˚ Óì≈̨ õyò ÓyÎ%̊õ[˛ú#Î˚

˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢,!‹T £ Ï̂Î˚̂ ÏäÈ– xyÓyÓ˚ Óì≈̨ õy Ï̂ò @˘Ã#í £yv z̨¢ Üƒy¢=!úÓ˚ õyey!ì˛!Ó˚_´ ¢M˛È Ï̂Î˚Ó˚ ö˛ Ï̂ú ˛ô,!ÌÓ#Ó˚ v z̨°åì˛yÓ˚

õyey Ó,!k˛ ˆ˛ô Ï̂Î˚̂ ÏäÈ– xì˛~Ó Óúy ÎyÎ˚ñ ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü ¢ì˛ì˛£z ˛ô!Ó˚Óì≈̨ òü#ú–

(ii) ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü Ñ˛ì˛Ñ˛=!ú !òÎ˚̂ ÏõÓ˚ õyïƒ Ï̂õ â˛y!úì˛ £Î˚ É ≤ÃyÑ,̨ !ì˛Ñ˛ !òÎ˚õ !fl˛iÓ˚ Á ¢%!ò!î≈‹T– õyò%°Ï

ì˛yÓ˚ Ñ˛yãÑ˛ Ï̂õ≈Ó˚ õyïƒ Ï̂õ ≤ÃyÑ,̨ !ì˛Ñ˛ ≤Ã!e´Î˚y ¢õ)̂ Ï£Ó˚ õyey Á ì˛#Ó ì˛yÓ˚ ˛ô!Ó˚Óì≈̨ ò á›˛y Ï̂úÁ ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ õ%Öƒ
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≤Ã!e´Î˚y¢õ)£ ÎÌy xhs˛ã≈yì˛ Á Ó!£ã≈yì˛ ≤Ã!e´Î˚y¢õ)£ Ñ˛ì˛Ñ˛=!ú ˆõÔ!úÑ˛ ≤ÃyÑ,̨ !ì˛Ñ˛ Á Ó˚y¢yÎ˚!òÑ˛ !òÎ˚õ xò%¢y Ï̂Ó˚

â˛ Ï̂ú–

(iii) ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ≤Ã Ï̂ì˛ƒÑ˛!›˛ v z̨̨ ôyîyò xyhs˛É ¢¡ôÑ≈̨ Î%_´ É ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü Ü‡˛òÑ˛yÓ˚# v z̨̨ ôyîyò=!ú

xyhs˛É¢¡ôÑ≈̨ Î%_´ £ÁÎ˚yÎ˚ ~ Ï̂îÓ˚ ~Ñ˛!›˛Ó˚ ˛ô!Ó˚Óì≈̨ ò á›˛ Ï̂ú xòƒ!›˛Ó˚ v z̨̨ ôÓ˚ ì˛yÓ˚ ≤Ã¶˛yÓ ˛ô Ï̂v ¸̨–

(iv) ≤ÃyÑ,˛!ì˛Ñ˛ ˛ô!Ó˚ˆÏÓˆÏüÓ˚ ≤ÃÓíì˛y £ú ¶˛yÓ˚¢yõƒ xÓfl˛iyÎ˚ v˛z˛ôò#ì˛ £ÁÎ˚y É ¶)˛ÈÙÈxyˆÏúyv˛¸ˆÏòÓ˚ ö˛ˆÏú

¶)˛!õÓ˚*ˆÏ˛ôÓ˚ ˆÎ ˛ô!Ó˚Óì≈˛ò £Î˚ ì˛yˆÏÑ˛ ˛ô)ˆÏÓ≈Ó˚ xÓfl˛iyÎ˚ !ö˛!Ó˚ˆÏÎ˚ xyòyÓ˚ ãòƒ e´õyÎ˚õyò ≤Ã!e´Î˚y=!ú ¢Ó ¢õÎ˚

!e´Î˚yü#ú ÌyˆÏÑ˛– ˛ô!Ó˚ˆÏÓˆÏüÓ˚ ¶˛yÓ˚¢yõƒ !Ó!á¯ì˛ £ˆÏú fl˛∫Î˚Ç!e´Î˚ ÓƒÓfl˛iy˛ôòyÓ˚ õïƒ !îˆÏÎ˚£z ì˛y ˛ô%òÓ˚yÎ˚ ¶˛yÓ˚¢yˆÏõƒ

v˛z˛ôò#ì˛ £Î˚–

(v) ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ˆÑ˛yò ¢%!ò!î≈‹T ˆ«˛eõyò ˆò£z É ãyÎ˚Üy!Ó Ï̂ü Ï̂°Ï ì˛y ¢%Ó,£Íñ Ó,£Íñ õïƒõ ~õò!Ñ˛

¢%" Óy xò%̨ ô!Ó˚ˆÏÓüÁ £ˆÏì˛ ˛ôyˆÏÓ˚–

1.9 ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ v z̨̨ ôyîyò (Components of Physical Environment)

≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü ˆÎ ˆÎ v z̨̨ ôyîyò !î Ï̂Î˚ Ó˚!â˛ì˛ñ ˆ¢=!ú !ì˛ò ≤ÃÑ˛yÓ˚–

1. x Ï̃ãÓ Óy ˆ¶˛Ôì˛ v z̨̨ ôyîyò¢õ)£ (Abiotic = non-living components)

2. ˜ãÓ Óy ¢≤Ãyí v z̨̨ ôyîyò¢õ)£ (Biotic = living components)

3. ü!_´ v z̨̨ ôyîyò (Energy components)

!â˛e ≠ ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ v z̨̨ ôyîyò¢õ)£
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≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ x Ï̃ãÓ v z̨̨ ôyîyò¢õ)£ !ì˛ò ≤ÃÑ˛yÓ˚–

ÎÌyÈÙÙÙÈ Ñ˛!‡˛ò (Solid)ñ ì˛Ó˚ú (Liquid) Á Üƒy¢#Î˚ (Gaseous)–

(i) Ñ˛!‡˛ò v z̨̨ ôyîy Ï̂ò Ü!‡˛ì˛ ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓüñ ÎÌyÈÙÙÙÈ ˛ô,!ÌÓ#Ó˚ Ñ˛!‡˛ò xÇü Îy !üúyõ[˛ú (lithosphere)
òyˆÏõ–

(ii) ì˛Ó˚ú v z̨̨ ôyîy Ï̂ò Ü!‡˛ì˛ ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓüñ ÎÌyÈÙÙÙÈ ˛ô,!ÌÓ#Ó˚ ì˛Ó˚ú xÇü Îy Óy!Ó˚õ[˛ú òy Ï̂õ

(hydrosphere) ~ÓÇ

(iii) Üƒy¢#Î˚ v z̨̨ ôyîy Ï̂ò Ü!‡˛ì˛ ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓüñ ÎÌyÈÙÙÙÈ ˛ô,!ÌÓ#Ó˚ Üƒy¢#Î˚ xÇü Îy ÓyÎ%̊õ[˛ú òy Ï̂õ

(atmosphere) ˛ô!Ó˚!â˛ì˛–

(i) !üúyõ[˛ú (Lithosphere) É Ñ˛!‡˛ò !üúy myÓ˚y Ü!‡˛ì˛ ˛ô,!ÌÓ#Ó˚ Ó!£Ó˚yÓÓ˚í Ï̂Ñ˛ !üúyõ[˛ú Ó Ï̂ú– !Ó!¶˛ß¨

ïÓ˚̂ ÏòÓ˚ ü_´ !üúy !î Ï̂Î˚ ¶)̨ cÑ˛ Óy !üúyõ[˛ú Ü!‡˛ì˛– !üúyõ[˛ Ï̂úÓ˚ Ü¶˛#Ó˚ì˛y ¢Ó≈e ¢õyò òÎ˚– ¢õ%̂ ÏoÓ˚ ì˛ú Ï̂î Ï̂ü

~Ó˚ Ü¶˛#Ó˚ì˛y õye 5 !Ñ˛!õ– !Ñ˛ls˛ õ£y Ï̂î Ï̂üÓ˚ xÇ Ï̂ü ~Ó˚ Ü¶˛#Ó˚ì˛y ≤ÃyÎ˚ 35 !Ñ˛!õ– !üúyõ[˛ Ï̂úÓ˚ ¢Ó Ï̂â˛ Ï̂Î˚ Á˛ô Ï̂Ó˚Ó˚

xÇü!›˛ !¢!úÑ˛y (Si) Á xƒyú%!õ!òÎ˚yõ (Al) myÓ˚y Ü!‡˛ì˛ £ÁÎ˚yÎ˚ ~ Ï̂Ñ˛ !¢Î˚yú (SIAL) hfl˛Ó˚ Ó Ï̂ú– õ£y Ï̂îü=!ú

!¢Î˚yú hfl˛Ó˚ myÓ˚y Ü!‡˛ì˛– ~£z hfl˛ Ï̂Ó˚ @˘Ãyòy£z›˛ ãyì˛#Î˚ !üúy ˆîÖy ÎyÎ˚– xòƒ!î Ï̂Ñ˛ õ£y¢yÜÓ˚=!ú !üúy hfl˛Ó˚ myÓ˚y Ü!‡˛ì˛–

~£z hfl˛ Ï̂Ó˚ Óƒy¢Œ›˛ ãyì˛#Î˚ !üúy ˆîÖy ÎyÎ˚– õ£y Ï̂î Ï̂üÓ˚ !üúyÓ˚ áòc Á Áãò õ£y¢yÜ Ï̂Ó˚Ó˚ !üúyÓ˚ ˆÌ Ï̂Ñ˛ Ñ˛õ Ó Ï̂ú

õ£y¢yÜÓ˚=!úÓ˚ Á˛ôÓ˚ õ£y Ï̂îü=!ú ¶˛y¢õyò xÓfl˛iyÎ˚ !ÓÓ˚yã Ñ˛Ó˚̂ ÏäÈ–

!üúyñ õ,!_Ñ˛y Á Ö!òã É !üúyõ[˛ Ï̂úÓ˚ ¶)̨ cÑ˛#Î˚ xÇ Ï̂ü v z̨̨ ôyîyò Ó˚* Į̈̂ ô Ó˚̂ ÏÎ˚̂ ÏäÈ !Ó!¶˛ß¨ ≤ÃÑ˛yÓ˚ Ö!òãñ !üúyñ

õ,!_Ñ˛yñ «˛Î˚ãyì˛ Á ¢M˛ÈÎ˚ãyì˛ ¶)̨ !õÓ˚*˛ô– ˛ôy£yv ¸̨ ˛ôÓ≈̂ Ïì˛Ó˚ òƒyÎ˚ Ó,£îyÎ˚ì˛ò ¶)̨ !õÓ˚*˛ôñ v z̨!qî Á ≤Ãyí#Ó˚ Óy¢fl˛iyòÓ˚* Į̈̂ ô

!Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ ˆäÈy›˛ Óv ¸̨ ˜Ó!â˛eƒ˛ô)í≈ ¶)̨ !õÓ˚*˛ô ≤Ã¶,̨ !ì˛– ¢Ó ïÓ˚̂ ÏòÓ˚£z ≤ÃyÑ,̨ !ì˛Ñ˛ ≤Ã!e´Î˚y ~£z !üúyõ[˛ Ï̂úÓ˚ v z̨̨ ôÓ˚

!e´Î˚yü#ú £ Ï̂úÁ ≤Ãïyòì˛É !üúyõ[˛ú#Î˚ v z̨̨ ôyîy Ï̂òÓ˚ ˛ô!Ó˚Óì≈̨ ò ¢ÇÜ!‡˛ì˛ £Î˚ î%!›˛ õ)ú ü!_´Ó˚ myÓ˚y– ÎÌyÈÙÙÙÈ

SÑ˛V x¶˛ƒhs˛Ó˚#í ü!_´ñ ÎyÓ˚ ö˛ Ï̂ú ¢,!‹T £Î˚ ¶§̨ yãñ â%̨ ƒ!ì˛ñ ¶)̨ !õÑ˛¡ô Á xy Ï̂@¿Î˚!Ü!Ó˚ ~ÓÇ SÖV Ó!£ü≈!_´ñ ÎyÓ˚ ö˛ Ï̂ú

¶)̨ c Ï̂Ñ˛Ó˚ v z̨̨ ô!Ó˚¶˛y Ï̂Ü xyÓ£!ÓÑ˛yÓ˚ñ ˛ô%!Oì˛fl˛<úòñ òîÈÙÈòî#ñ ÓyÎ%̊≤ÃÓy£ !£õÓy£ñ ¢õ%o ì˛Ó˚D myÓ˚y ¶)̨ c Ï̂Ñ˛Ó˚ ï#Ó˚

˛ô!Ó˚Óì≈̨ ò á Ï̂›˛ Ìy Ï̂Ñ˛–

=Ó˚&õ[˛ú

!â˛e ≠ !üúyõ[˛ú
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!üúyõ[˛ú xy Ï̂@¿Î˚ñ ˛ôyú!úÑ˛ Á Ó˚*˛ôyhs˛!Ó˚ì˛ !üúy myÓ˚y Ü!‡˛ì˛– ~£z !üúy xyÓ£!ÓÑ˛y Ï̂Ó˚Ó˚ ö˛ Ï̂ú Á õy!›˛ ¢,!‹TÓ˚

!Ó!¶˛ß¨ ≤Ã!e´Î˚yÎ˚ ~Ñ˛¢õÎ˚ õy!›˛ Ï̂ì˛ ˛ô!Ó˚íì˛ £Î˚– xÌ≈yÍñ ¶)̨ c Ï̂Ñ˛Ó˚ Á˛ôÓ˚ !ü!Ìú ˜ãÓ Ó˚y¢yÎ˚!òÑ˛ xyÓÓ˚í Ï̂Ñ˛ õy!›˛ Óúy

£Î˚ÈÙÙÙÈ Îy ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢ã#Ó Á !òã≈#Ó v z̨̨ ôyîyò=!úÓ˚ õ Ï̂ïƒ ¢Ç Ï̂ÎyÜ Ó˚«˛y Ñ˛ Ï̂Ó˚ â˛ Ï̂ú– Ó˚y!üÎ˚yò ˜ÓK˛yò# ¶˛Ñ%̨ Ï̂â˛ Ï̂¶˛Ó˚

õ Ï̂ì˛ õ,!_Ñ˛y £ú ~Ñ˛!›˛ Ü!ì˛ü#ú õyïƒõ– Ñ˛yÓ˚í õ,!_Ñ˛yÓ˚ õ Ï̂ïƒ xÓ!fl˛iì˛ v z̨̨ ôyîyò=!úÓ˚ ˛ô!Ó˚Óì≈̨ òü#úì˛y õ,!_Ñ˛yÓ˚

fl ∫̨y¶˛y!ÓÑ˛ ï Ï̂õ≈Ó˚Á ˛ô!Ó˚Óì≈̨ ò á›˛yÎ˚–

¶)̨ cÑ˛ Ü‡˛òÑ˛yÓ˚# ˆõÔ!úÑ˛ ˛ôîyÌ≈=!úÓ˚ õ Ï̂ïƒ x!: Ï̂ãòñ !¢!úÑ˛òñ xƒyú%!õ!òÎ˚yõñ ˆúÔ£ñ Ñ˛ƒyú!¢Î˚yõñ ˆ¢y!v˛Î˚yõñ

˛ô›˛y!¢Î˚yõ Á õƒyÜ Ï̂ò!üÎ˚yõ ≤Ãïyò– ~£z xy›˛!›˛ ˆõÔ!úÑ˛ ˛ôîyÌ≈ !î Ï̂Î˚ ¶)̨ c Ï̂Ñ˛Ó˚ 98 üì˛yÇü Ü!‡˛ì˛– !üúyõ[˛ú

xy Ï̂@¿Î˚ñ ˛ôyú!úÑ˛ Á Ó˚*˛ôyhs˛!Ó˚ì˛ !üúy myÓ˚y Ü!‡˛ì˛– xyÓ˚ !üúy ˆì˛y Ö!òã !î Ï̂Î˚£z ˜ì˛!Ó˚– !üúyÜ‡˛òÑ˛yÓ˚# ≤Ãïyò

Ö!òã îü!›˛ÈÙÙÙÈ ˆÑ˛yÎ˚y›˛õñ ˆö˛úfl˛≥˛yÓ˚ñ xºñ Ñ˛î≈õ Ö!òãñ ˆÑœ̨ yÓ˚y£zv˛ñ £ò≈̂ ÏÓœu˛ñ xÜy£z›˛ñ x!ú!¶˛òñ Ñ˛ƒyú¢y£z›˛ñ

v˛ Ï̂úyõy£z›˛ Á ˆúÔ£ xyÑ˛!Ó˚Ñ˛–

!â˛e ≠ ¶)˛cÑ˛ Ü‡˛òÑ˛yÓ˚# ˆõÔ!úÑ˛ v˛z˛ôyîyò

!üúyõ[˛ Ï̂úÓ˚ =Ó˚&c É SÑ˛V !üúyõ[˛ú £ú ã#ÓãÜÍ Á v z̨!q Ï̂îÓ˚ xyÓy¢fl˛iúñ SÖV õyò%̂ Ï°ÏÓ˚ ≤Ã Ï̂Î˚yãò#Î˚

¢¡ô Ï̂îÓ˚ xyïyÓ˚ Á v z̨Í¢ SÜV ¶)̨ c Ï̂Ñ˛Ó˚ ¢ Ï̂Óπ≈yFâ˛ hfl˛ Ï̂Ó˚ xy Ï̂äÈ õ,!_Ñ˛y– v z̨!qî Á ≤Ãyí#Ñ)̨ Ï̂úÓ˚ ≤Ã Ï̂Î˚yãò#Î˚ ¢Ó v z̨̨ ôÑ˛Ó˚í

˛ôyÁÎ˚y ÎyÎ˚ ~£z õ,!_Ñ˛y ˆÌ Ï̂Ñ˛– SáV ¶)̨ !õÓ˚ ≤ÃÑ,̨ !ì˛ !üúyÓ˚ ˜Ó!ü‹Tƒ myÓ˚y !òï≈y!Ó˚ì˛ £Î˚– xyÓ˚ ~£z ¶)̨ !õÓ˚ ≤ÃÑ,̨ !ì˛£z

õyò%̂ Ï°ÏÓ˚ xÌ≈̃ Ïò!ì˛Ñ˛ Ñ˛yÎ≈Ñ˛úy˛ô Ï̂Ñ˛ Ó˝úyÇ Ï̂ü !òÎ˚s˛fí Ñ˛ Ï̂Ó˚–

(ii) Óy!Ó˚õ[˛ú (Hydrosphere) É ˛ô,!ÌÓ#Ó˚ ¢Ó ïÓ˚̂ ÏòÓ˚ ãúÓ˚y!ü Ï̂Ñ˛ Óy!Ó˚õ[˛ú Óúy £Î˚– !üúyõ[˛ Ï̂úÓ˚ ˆÎ

¢Ó ò#â%̨  xÇü ãú˛ô)í≈ £ Ï̂Î˚ õ£y¢yÜÓ˚ñ ¢yÜÓ˚ñ òî#ñ £…îñ ÖyúÈÙÈ!Óú ≤Ã¶,̨ !ì˛ ãú¶˛yÜ ¢,!‹T Ñ˛ Ï̂Ó˚̂ ÏäÈ ì˛y Ï̂Ñ˛ ~Ñ˛¢ Ï̂D

Óy!Ó˚õ[˛ú Óúy £Î˚ ¶)̨ ˛ô,̂ Ï¤˛Ó˚ ˆõy›˛ xyÎ˚ì˛ Ï̂òÓ˚ ≤ÃyÎ˚ 71.4 ¶˛yÜ ã%̂ Ïv ¸̨ Ó˚̂ ÏÎ˚̂ ÏäÈ Óy!Ó˚õ[˛ú– ¢yÓ˚y ˛ô,!ÌÓ# ã%̂ Ïv ¸̨

Óy!Ó˚õ[˛ú ˆÑ˛y Ï̂òyÈÙÈòyÈÙÈˆÑ˛y Ï̂òy Ó˚* Į̈̂ ô !Óîƒõyò Ó˚̂ ÏÎ˚̂ ÏäÈ£z– ÚÓy!Ó˚ÛÈÙÈÓ˚ !ì˛ò!›˛ Ó˚*˛ôÈÙÙÙÈ ãúñ ÓÓ˚ö˛ Á ãú#Î˚ Óy‹ô–

ÚãúÈÙÈÓ˚* Į̈̂ ô !Óîƒõyòì˛y£z ˆÓ!üÛ– ãú £ú ~Ñ˛!›˛ Óí≈£#òñ Üı˛£#ò fl ∫̨yî£#ò ≤Ãüõ ì˛Ó˚ú ˛ôîyÌ≈ (pH-7)–
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˛ô,!ÌÓ# Ï̂ì˛ Óy!Ó˚õ[˛ Ï̂úÓ˚ Ó^˘›˛ò

SÑ˛V !ÓŸª ¢õ%o (World Ocean) ÈÙÙÙÈ 97.200 üì˛yÇü

SÖV ˆ¶˛ÔõãúÓ˚y!ü Ó˚* Į̈̂ ô ÈÙÙÙÈ 00.625 üì˛yÇü

SÜV òî#ñ £…î £zì˛ƒy!î Ó˚* Į̈̂ ô ÈÙÙÙÈ 00.024 üì˛yÇü

SáV ÓÓ˚ö˛Ó˚* Į̈̂ ô ÈÙÙÙÈ 02.150 üì˛yÇü

SàV ãú#Î˚ Óy‹ôÓ˚* Į̈̂ ô SÓyÎ%̊õ[˛ Ï̂úV ÙÙÙÈ 00.001 üì˛yÇü

ˆõy›˛ ÈÙÙÙÈ 100.000 üì˛yÇü

ãú ÓyÎ%̊õ[˛ú ˆÌ Ï̂Ñ˛ ˛ô,!ÌÓ#˛ô,̂ Ï¤˛ ~ÓÇ ˛ô,!ÌÓ# ˛ô,¤˛ ˆÌ Ï̂Ñ˛ ˛ô%íÓ˚yÎ˚ ÓyÎ%̊õ[˛ú xyÓ!ì≈̨ ì˛ £Î˚– ã Ï̂úÓ˚ ~£z !ÓÓ˚yõ£#ò

â˛e´yÑ˛yÓ̊ xyÓì≈̨ ò Ï̂Ñ˛ ãúâ˛e´ (Hydrological cycle) Ó Ï̂ú– ãúâ˛e´ ¢¡ôy!îì˛ £Î˚ !ì˛ò!›˛ ≤Ã!e´Î˚yÓ˚ õyïƒ Ï̂õ–

ÎÌyÈÙÙÙÈ Óy‹ô#¶˛Óòñ áò#¶˛Óò Á xïÉ Ï̂«˛˛ôò– ~£z !ì˛ò!›˛ ≤Ã!e´Î̊yÓ̊ ˆÎ ˆÑ˛yò ~Ñ˛!›˛ !Ó!á̄ì˛ £ Ï̂ú ãúâ˛e´ ¶˛yÓ̊¢yõƒ

£yÓ˚yÎ˚– ¢)ì≈̨ ì˛y Į̈̂ ô ãú¶˛yÜ v z̨_Æ £ Ï̂ú ã Ï̂ú Óy Ï̂‹ô ˛ô!Ó˚íì˛ £Î˚– ˙ Óy‹ô ÓyÎ%̊ myÓ˚y ãú¶˛yÜ Á fl įú¶˛y Ï̂ÜÓ˚ !î Ï̂Ñ˛

˛ô!Ó˚Óy!£ì˛ £Î˚– xò%Ñ)̨ ú ˛ô!Ó˚̂ ÏÓ Ï̂ü ãú#Î˚Óy‹ô áò#¶)̨ ì˛ £ Ï̂Î˚ Ó,!‹T Óy ì%̨ °Ïy Ï̂Ó˚Ó˚ xyÑ˛y Ï̂Ó˚ fl įú¶˛yÜ Á ãú¶˛y Ï̂ÜÓ˚ v z̨̨ ôÓ˚

˛ô!ì˛ì˛ £Î˚– ¶)̨ ˛ô,̂ Ï¤˛ ˆ˛ôÔ§äÈy Ï̂òyÓ˚ ˛ô)̂ ÏÓ≈£z ã Ï̂úÓ˚ !Ñ˛ä%È xÇü Óy Ï̂‹ôÓ˚ xyÑ˛y Ï̂Ó˚ ÓyÎ%̊õ[˛ Ï̂ú !ö˛ Ï̂Ó˚ ÎyÎ˚–

ãúâ˛e´

Ó,!‹T˛ôy Ï̂ì˛Ó˚ ~Ñ˛ xÇü õ,!_Ñ˛y ˆüy°Ïí Ñ˛ Ï̂Ó˚ ˆ¶˛Ôõãúhfl˛Ó˚ Ü Ï̂v ¸̨ ˆì˛y Ï̂ú xyÓ˚ !Ñ˛ä%È xÇü x¶˛ƒhs˛Ó˚#í ≤ÃÓy£Ó˚* Į̈̂ ô ¢õ%̂ Ïo

fl˛iyòyhs˛!Ó˚ì˛ £Î˚– ˛ô%òÓ˚yÎ˚ ˙ ãú Óy‹ô#¶)̨ ì˛ £ Ï̂Î˚ ÓyÎ%̊õ[˛ Ï̂ú !ö˛ Ï̂Ó˚ ÎyÎ˚– ~£z ¶˛y Ï̂Ó£z ≤ÃÑ,̨ !ì˛ Ï̂ì˛ ãú â˛e´yÑ˛y Ï̂Ó˚

xyÓ!ì≈˛ì˛ £Î˚–

ã Ï̂úÓ˚ =Ó˚&c É Óy!Ó˚õ[˛ú ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢ Ï̂D Áì˛ Ï̂≤Ãyì˛¶˛y Ï̂Ó ¢¡ô!Ñ≈̨ ì˛– Óy!Ó˚õ[˛ú !Ó!¶˛ß¨ ≤ÃyÑ,̨ !ì˛Ñ˛

¢¡ô Ï̂îÓ˚ Ó˚¢yÎ˚òyÜyÓ˚ñ õyòÓãy!ì˛Ó˚ Ñ˛y Ï̂äÈ Óy!Ó˚õ[˛ Ï̂úÓ˚ =Ó˚&c x˛ô!Ó˚¢#õ– Óy!Ó˚õ[˛ Ï̂úÓ˚ =Ó˚&c ò# Ï̂â˛ xy Ï̂úyâ˛òy Ñ˛Ó˚y

£ú–
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SÑ˛V ã#Ó Ï̂î£ Ü‡˛ Ï̂ò ãú x˛ô!Ó˚£yÎ≈– ã#Ó Ï̂î£ Ü‡˛òÑ˛yÓ˚# v z̨̨ ôyîyò=!úÓ˚ õ Ï̂ïƒ ã Ï̂úÓ˚ ˛ô!Ó˚õyí£z 70 üì˛yÇü–

SÖV ã#Óõ[˛ Ï̂ú ã Ï̂úÓ˚ ¢õì˛y Ó˚«˛y £Î˚ ãúâ˛ Ï̂e´Ó˚ õyïƒ Ï̂õ Îy Óy!Ó˚õ[˛ Ï̂úÓ˚ v z̨̨ ô!fl˛i!ì˛Ó˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ü#ú– SÜV

Óy!Ó˚õ[˛ú ã# Ï̂ÓÓ˚ ˆ≤Ãy!›˛ò ãyì˛#Î˚ Öy Ï̂îƒÓ˚ ¶˛y[˛yÓ˚– !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ ¢yõ%!oÑ˛ õyäÈñ !â˛Ç!v ¸̨ñ !e´úñ ö˛yí≈ £zì˛ƒy!î Î Ï̂Ì‹T

˛ô!Ó˚õy Ï̂í ¢õ%̂ Ïo ãß√yÎ˚– SáV Óy!Ó˚õ[˛ú !Ó!¶˛ß¨ Ö!òã oÓƒ Á ãμyúy!ò o Ï̂ÓƒÓ˚ ¶˛y[˛yÓ˚– SàV !â˛Ó˚yâ˛!Ó˚ì˛ Á

x!â˛Ó˚yâ˛!Ó˚ì˛ !Óî%ƒÍ ü!_´Ó˚ v z̨Í¢Á Óy!Ó˚õ[˛ú– Sâ˛V ãúÓyÎ%̊ !òÎ˚s˛fí Á ÓyÎ%̊î)°Ïí ≤Ã!ì˛ Ï̂Ó˚yï Ñ˛ Ï̂Ó˚ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¶˛yÓ˚¢yõƒ

Ó˚«˛yÎ˚ Óy!Ó˚õ[˛ Ï̂úÓ˚ ¶)̨ !õÑ˛y xÓí≈ò#Î˚– SäÈV ãú˛ô Ï̂Ì ¢%ú Ï̂¶˛ ˛ôíƒoÓƒ ˛ô!Ó˚Ó£í Ñ˛Ó˚y ÎyÎ˚ Ó Ï̂ú £…îñ òî#ñ ¢yÜÓ˚ñ

õ£y¢yÜÓ˚=!ú Ï̂ì˛ x¶˛ƒhs˛Ó˚#í Á xyhs˛ã≈y!ì˛Ñ˛ ãú˛ô!Ó˚Ó£í ÓƒÓfl˛iy Ü Ï̂v ¸̨ v ẑ̨ Ï‡˛ Ï̂äÈ– SãV Óy!Ó˚õ[˛ú õyò%̂ Ï°ÏÓ˚

Ñ˛õ≈ÓÇfl˛iy Ï̂òÓ˚ ~Ñ˛!›˛ ≤Ãïyò ˆÑ˛w !£¢y Ï̂Ó Ü Ï̂v ¸̨ v ẑ̨ Ï‡˛ Ï̂äÈ– òy!ì˛ü# Ï̂ì˛y°åõ[˛ Ï̂ú Ó˝ Ï̂úyÑ˛ ¢õ%o ˆÌ Ï̂Ñ˛ õÍ¢ƒ xy£Ó˚í

Ñ˛ Ï̂Ó˚ ã#!ÓÑ˛y !òÓ≈y£ Ñ˛ Ï̂Ó˚–

(iii) ÓyÎ%̊õ[˛ú (Atmosphere) É ÓyÎ%̊õ[˛ú ˛ô,!ÌÓ#Ó˚

≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ~Ñ˛!›˛ xòƒì˛õ ≤Ãïyò v z̨̨ ôyîyò ¶)̨ ˛ô,¤˛

ˆÌ Ï̂Ñ˛ ≤ÃyÎ˚ 10ñ000 !Ñ˛ Ï̂úy!õ›˛yÓ˚ ˛ôÎ≈hs˛ !Óhfl+̨ ì˛ ˆÎ Üƒy¢#Î˚

xyÓÓ˚í ˛ô,!ÌÓ# Ï̂Ñ˛ !á Ï̂Ó˚ Ó˚̂ ÏÎ˚̂ ÏäÈ ì˛y Ï̂Ñ˛ ÓÎ%̊õ[˛ú Ó Ï̂ú–

ÓyÎ%̊õ[˛ Ï̂úÓ˚ v z̨̨ ôyîyò É ÓyÎ%̊õ[˛ú ≤Ãïyòì˛É !ì˛ò!›˛

v z̨̨ ôyîy Ï̂ò Ü!‡˛ì˛ñ ÎÌyÈÙÙÙÈ

SÑ˛V Üƒy¢#Î˚ v z̨̨ ôyîyò

SÖV ãú#Î˚ Óy‹ô ~ÓÇ

SÜV ˜ãÓ Á x Ï̃ãÓ v z̨̨ ôyîyò–

SÑ˛V Üƒy¢#Î˚ v z̨̨ ôyîyò É  ÓyÎ%̊ £ú !Ó!¶˛ß¨ Üƒy Ï̂¢Ó˚ ¢Ç!õ◊í–

!Ó÷k˛ ÓyÎ%̊Ó˚ ≤Ãïyò v z̨̨ ôyîyò=!ú £ú òy£ẑ Ï› Δ̨y Ï̂ãòñ x!: Ï̂ãòñ Ñ˛yÓ≈ò v˛y£zÈÙÈx:y£zv˛ ~ÓÇ !Ó!¶˛ß¨ !ò!‹;˛Î˚ Üƒy¢ñ ˆÎõò

xyÜ≈òñ !£!úÎ˚yõñ ˆãòòñ !e´≤Wzò ≤Ã¶,̨ !ì˛– !ò Ï̂â˛Ó˚ ¢yÓ˚!í Ï̂ì˛ ÓyÎ%̊õ[˛ Ï̂úÓ˚ !Ó!¶˛ß¨ v z̨̨ ôyîyò=!úÓ˚ ˛ô!Ó˚õyí ˆîÁÎ˚y £ú–

v˛z˛ôyîyò ≤Ãì˛#Ñ˛ ˛ô!Ó˚õyí S% ÷‹Ò ÓyÎ˚%ˆÏì˛V

1. òy£ẑ Ï› Δ̨y Ï̂ãò N2 78.080

2. x!:ˆÏãò O2 20.940

3. xyÜ≈ò Ar 0.930

4. Ñ˛yÓ≈ò Èv˛y£zÈÙÈx:y£zv˛ CO2 0.030

5. !òÎ˚òñ !£!úÎ˚yõñ !e´≤Wzòñ ˆãòò Ne, He, Kr, Xe 0.003

6. ãú#Î˚ Óy‹ô

SÖV ãú#Î˚ Óy‹ô É ÓyÎ%̊õ[˛ Ï̂úÓ˚ !Ó!¶˛ß¨ Üƒy¢#Î˚ v z̨̨ ôyîy Ï̂òÓ˚ ˛ô Ï̂Ó˚£z ãú#Î˚ Óy Ï̂‹ôÓ˚ fl˛iyò– £z£y ÓyÎ%̊õ[˛ Ï̂úÓ˚

xì˛ƒhs˛ =Ó˚&c˛ô)í≈ v z̨̨ ôyîyòñ v z̨°åì˛yÓ˚ ≤Ã¶˛y Ï̂Ó ¶)̨ ˛ô,̂ Ï¤˛Ó˚ ãú Óy‹ô#¶)̨ ì˛ £ Ï̂Î˚ ÓyÎ%̊õ[˛ Ï̂ú xÓfl˛iyò Ñ˛ Ï̂Ó˚– ÓyÎ%̊õ[˛ Ï̂ú
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ãú#Î˚ Óy Ï̂‹ôÓ˚ v z̨̨ ô!fl˛i!ì˛Ó˚ ãòƒ£z áò#¶˛Óò ≤Ã!e´Î˚yÓ˚ õyïƒ Ï̂õ ˆõáñ Ó,!‹Tñ Ñ%̨ Î˚yüyñ ì%̨ !£ò Á ì%̨ °ÏyÓ˚ ¢,!‹T £Î˚– v z̨k≈̨ yÑ˛y Ï̂ü

ãú#Î˚ Óy Ï̂‹ôÓ˚ áò#¶˛Ó Ï̂ò ¢,‹T ú#òì˛y˛ô xyÓ£yÁÎ˚yÓ˚ ˛ô!Ó˚Óì≈̨ ò á›˛yÎ˚– ãú#Î˚ Óy‹ô v z̨°åì˛y Ï̂Ñ˛ !òÎ˚s˛fí Ñ˛ Ï̂Ó˚–

SÜV ï)!úÑ˛íy É ÓyÎ%̊õ[˛ Ï̂úÓ˚ xòƒ ~Ñ˛!›˛ =Ó˚&c˛ô)í≈ v z̨̨ ôyîyò £ Ï̂úy ï)!úÑ˛íyñ õÓ˚& xM˛Èú Á ¢õ%oì˛# Ï̂Ó˚Ó˚ x!ì˛

¢)" ï%̂ ÏúyÈÙÈÓy!úñ x!ì˛«%̨ o Ö!òã úÓíñ !Ó!¶˛ß¨ Ñ˛úÑ˛yÓ˚ÖyòyÓ˚ ˆ˛ôyv ¸̨y Ñ˛Î˚úyÓ˚ äÈy£zñ xy Ï̂@¿Î˚!Ü!Ó˚ £ Ï̂ì˛ v z̨Í!«˛Æ äÈy£zñ

¶˛‹ø ≤Ã¶,̨ !ì˛ ï)!úÑ˛íyÓ˚* Į̈̂ ô ÓyÎ%̊õ[˛ Ï̂ú ˆ¶˛ Ï̂¢ ˆÓv ¸̨yÎ˚– ~ Ï̂îÓ˚ ~Ñ˛ Ï̂e xƒy Ï̂Ó˚y¢ú (Aerosol) Ó Ï̂ú– ÓyÎ%̊õ[˛ Ï̂ú

¶˛y¢õyò !Ó!¶˛ß¨ ï)!úÑ˛íy Ï̂Ñ˛ xy◊Î˚ Ñ˛ Ï̂Ó˚ ãú#Î˚ Óy‹ô áò#¶)̨ ì˛ £Î˚ Á ˆõáÈÙÈÓ,!‹T Ï̂ì˛ ˛ô!Ó˚íì˛ £Î˚–

ÓyÎ%̊õ[˛ Ï̂úÓ˚ !Ó!¶˛ß¨ hfl˛Ó˚ É ÓyÎ%̊õ[˛ Ï̂úÓ˚ !Ó!¶˛ß¨ hfl˛Ó˚̂ ÏÑ˛ ¢yïyÓ˚íì˛É î%%ÙÈ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚y ÎyÎ˚– ÎÌyÈÙÙÙÈ SÑ˛V

Ó˚y¢yÎ˚!òÑ˛ Ü‡˛ò xò%¢y Ï̂Ó˚ñ SÖV v z̨°åì˛y xò%¢y Ï̂Ó˚ hfl˛Ó˚!Óòƒy¢–

ÈU.S.A.Ù~ÈÓ˚ ãyì˛#Î˚ !Óõyò Á õ£yÑ˛yü ¢Çfl˛iy Sòy¢yVÓ˚ ¢õ#«˛y xò%ÎyÎ˚# Ó˚y¢yÎ˚!òÑ˛ Ü‡˛ò xò%¢y Ï̂Ó˚ ÓyÎ%̊õ[˛ú

≤Ãïyòì˛É î%!›˛ hfl˛ Ï̂Ó˚ !Ó¶˛_´ÈÙÙÙÈ

S1V ˆ£y Ï̂õy!fl˛≥˛Î˚yÓ˚ Óy ¢õõ[˛ú ~ÓÇ

S2V ˆ£ Ï̂›˛ Ï̂Ó˚y!fl˛≥˛Î˚yÓ˚ Óy !Ó°Ïõõ[˛ú–

S1V ˆ£y Ï̂õy!fl˛≥˛Î˚yÓ˚ Óy ¢õõ[˛ú É ¶)̨ ˛ô,¤˛ £ Ï̂ì˛ Á˛ô Ï̂Ó˚Ó˚ !î Ï̂Ñ˛ 90 !Ñ˛!õ ˛ôÎ≈hs˛ xM˛È Ï̂ú ÓyÎ%̊õ[˛ Ï̂úÓ˚ Ó˚y¢yÎ˚!òÑ˛

Ü‡˛ò ~ÓÇ !Ó!¶˛ß¨ Üƒy Ï̂¢Ó˚ xò%̨ ôyì˛ ≤ÃyÎ˚ ~Ñ˛£z Ó˚Ñ˛õ Ìy Ï̂Ñ˛ñ ì˛y£z ~£z hfl˛Ó˚̂ ÏÑ˛ Óúy £Î˚ ˆ£y Ï̂õy!fl˛≥˛Î˚yÓ˚ Óy ¢õõõ[˛ú–

S2V ˆ£ Ï̂›˛y Ï̂Ó˚y!fl˛≥˛Î˚yÓ˚ Óy !Ó°Ïõ[˛ú É ˆ£y Ï̂õy!fl˛≥˛Î˚yÓ˚ hfl˛ Ï̂Ó˚Ó˚ Á˛ô Ï̂Ó˚ ÓyÎ%̊õ[˛ Ï̂úÓ˚ |ïπ≈¢#õy xÌ≈yÍ 10ñ000

!Ñ˛!õ ˛˛ôÎ≈hs˛ xM˛È Ï̂ú !Ó!¶˛ß¨ Üƒy Ï̂¢Ó˚ xò%̨ ôyì˛ ~ÓÇ !Ó!¶˛ß¨ Üƒy Ï̂¢Ó˚ hfl˛Ó˚=!ú ~Ñ˛£z Ó˚Ñ˛õ Ìy Ï̂Ñ˛ òyñ ì˛y£z ~£z hfl˛Ó˚̂ ÏÑ˛

ˆ£ Ï̂›˛ Ï̂Ó˚y!fl˛≥˛Î˚yÓ˚ Óy !Ó°Ïõõ[˛ú Ó Ï̂ú– Ó˚y¢yÎ˚!òÑ˛

Ü‡˛ò xò%¢y Ï̂Ó˚ ~£z hfl˛Ó˚̂ ÏÑ˛ â˛yÓ˚!›˛ v z̨̨ ô!Ó¶˛y Ï̂Ü

¶˛yÜ Ñ˛Ó˚y ÎyÎ˚– ÎÌyÈÙÙÙÈ

(a) £y£ẑ Ïv»̨ y Ï̂ãò hfl˛Ó˚ ÈÙÙÙÈ ÓyÎ˚%õ[˛ˆÏúÓ˚

|ïπ≈¢#õy 10ñ000 !Ñ˛!õ ˆÌ Ï̂Ñ˛ ò# Ï̂â˛ 3ñ500

!Ñ˛!õ ˛ôÎ≈hs˛ xM˛Èú ≤Ãïyòì˛É £y£ẑ Ïv»̨ y Ï̂ãò

˛ôÓ˚õyí% hfl˛Ó˚ myÓ˚y Ü!‡˛ì˛–

(b) !£!úÎ˚yõ hfl˛Ó˚ ÈÙÙÙÈ £y£zˆÏv»˛yˆÏãò hfl˛ÏˆÏÓ˚Ó˚

!ò Ï̂â˛ 3ñ500 !Ñ˛!õ ˆÌ Ï̂Ñ˛ 100 !Ñ˛!õ ˛ôÎ≈hs˘˛

xMÈ˛ú ≤Ãïyòì˛É !£!úÎ˚yõ Üƒy¢ myÓ˚y Ü!‡˛ì˛–

(c) ˛ôyÓ˚õyí!ÓÑ˛ x!: Ï̂ãò hfl˛Ó˚ ÈÙÙÙÈ

!£!úÎ˚yõ hfl˛ Ï̂Ó˚Ó˚ !ò Ï̂â˛ 1ñ000 !Ñ˛!õ ˆÌ Ï̂Ñ˛ 200

!Ñ˛!õ ˛ôÎ≈hs˛ xM˛Èú ≤Ãïyòì˛É x!: Ï̂ãò myÓ˚y

Ü!‡˛ì˛–
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(d) xyí!ÓÑ˛ òy£ẑ Ï› Δ̨y Ï̂ãò hfl˛Ó˚ ÈÙÙÙÈ ˛ôyÓ˚õyí!ÓÑ˛ x!: Ï̂ãò hfl˛ Ï̂Ó˚Ó˚ !‡˛Ñ˛ !ò Ï̂â˛ 200 !Ñ˛!õ ˆÌ Ï̂Ñ˛ ˆ£y Ï̂õy!fl˛≥˛Î˚y Ï̂Ó˚Ó˚

¢#õyòy 90 !Ñ˛!õ ˛ôÎ≈hs˛ xM˛Èú ˛≤Ãïyòì˛É òy£ẑ Ï› Δ̨y Ï̂ãò myÓ˚y Ü!‡˛ì˛–

SÖV v z̨°åì˛y xò%¢y Ï̂Ó˚ hfl˛Ó˚!Óòƒy¢ É ÓyÎ%̊õ[˛ Ï̂úÓ˚ !Ó!¶˛ß¨ hfl˛ Ï̂Ó˚ v z̨°åì˛yÓ˚ ì˛yÓ˚ì˛õƒ ˆîÖy ÎyÎ˚– ¶)̨ ˛ô,¤˛ ˆÌ Ï̂Ñ˛ Îì˛£z

Á˛ô Ï̂Ó˚Ó˚ !î Ï̂Ñ˛ ÎyÁÎ˚y ÎyÎ˚ñ ì˛ì˛£z ÓyÎ%̊õ[˛ Ï̂úÓ˚ v z̨°åì˛y e´õüÉ £…y¢ ˆ˛ô Ï̂ì˛ Ìy Ï̂Ñ˛– v z̨°åì˛y xò%¢y Ï̂Ó˚ ÓyÎ%̊õ[˛ú Ï̂Ñ˛

›˛ΔˆÏ˛ôy!fl˛≥˛Î˚yÓ˚ñ fl˛T…ƒyˆÏ›˛y!fl˛≥˛Î˚yÓ˚ñ ˆõˆÏ¢y!fl˛≥˛Î˚yÓ˚ñ ÌyˆÏõ≈y!fl˛≥˛Î˚yÓ˚ Óy xyÎ˚ˆÏòy!fl˛≥˛Î˚yÓ˚ñ ~ˆÏ:y!fl˛≥˛Î˚yÓ˚ Á õƒyÜˆÏòˆÏ›˛y!fl˛≥˛Î˚yÓ˚ñ

ÈÙÙÙÈ ~£z äÈÎ˚!›˛ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚y ÎyÎ˚–

(a) › Δ̨̂ Į̈ ôy!fl˛≥˛Î˚yÓ˚ Óy «%̨ ∏˛õ[˛ú É ~£z hfl˛Ó˚!›˛ ÓyÎ%̊õ[˛ Ï̂úÓ˚ ¢Ó Ï̂Ì Ï̂Ñ˛ !ò Ï̂â˛Ó˚ hfl˛Ó˚– ¶)̨ ˛ô,¤˛ ˆÌ Ï̂Ñ˛ 18 !Ñ˛!õ ˛ôÎ≈hs˛

Á˛ô Ï̂Ó˚Ó˚ ÓyÎ%̊hfl˛Ó˚̂ ÏÑ˛ › Δ̨̂ Į̈ ôy!fl˛≥˛Î˚yÓ˚ Ó Ï̂ú– ì˛ Ï̂Ó !òÓ˚«˛#Î˚ xM˛È Ï̂ú 18 !Ñ˛!õ £ Ï̂úÁ ˆõÓ˚& xM˛È Ï̂ú £z£y 89 !Ñ˛!õ ˛ôÎ≈hs˛

!Óhfl+̨ ì˛– ÓyÎ%̊õ[˛ Ï̂úÓ˚ !Ó!¶˛ß¨ Üƒy¢#Î˚ v z̨̨ ôyîy Ï̂òÓ˚ ≤ÃyÎ˚ 76% ~ÓÇ ¢õhfl˛ ≤ÃÑ˛yÓ˚ ãú#Î˚ Óy‹ô Á ï)!úÑ˛íy ~£z hfl˛ Ï̂Ó˚£z

ˆîÖ Ï̂ì˛ ˛ôyÁÎ˚y ÎyÎ˚– ˆõáñ Ó,!‹Tñ ÓL˛ôyì˛ñ G˛v ¸̨ñ !ü!üÓ˚ñ Ñ%̨ Î˚yüy ¢£ ¢õhfl˛ ≤ÃÑ˛yÓ˚ ≤ÃyÑ,̨ !ì˛Ñ˛ î%̂ ÏÎ≈yÜ ~£z hfl˛ Ï̂Ó˚£z ˆîÖy

ÎyÎ˚ Ó Ï̂ú ~ Ï̂Ñ˛ «%̨ ∏˛õ[˛ú Ó Ï̂ú– ~£z hfl˛ Ï̂Ó˚ ¶)̨ ˛ô,¤˛ ˆÌ Ï̂Ñ˛ Á˛ô Ï̂Ó˚Ó˚ !î Ï̂Ñ˛ v z̨Fâ˛ì˛y Óyv ¸̨yÓ˚ ¢ Ï̂D ¢ Ï̂D ÓyÎ%̊õ[˛ Ï̂úÓ˚

ì˛y˛ôõyey £…y¢ ˛ôyÎ˚– ~£z ì˛y˛ôõyey £…y Ï̂¢Ó˚ £yÓ˚ ¢yïyÓ˚í¶˛y Ï̂Ó ≤Ã!ì˛ 100 !õ›˛yÓ˚ v z̨Fâ˛ì˛yÎ˚ 0.1
0
 ˆ¢!r›˛ Ï̂@˘Ãv˛ Óy ≤Ã!ì˛

1000 !õ›˛yÓ˚ S1 !Ñ˛!õV v z̨Fâ˛ì˛yÎ˚ 6.5
0
 ˆ¢!r›˛ Ï̂@˘Ãv˛– › Δ̨̂ Į̈ ôy!fl˛≥˛Î˚yÓ˚ Á fl˛T…ƒy Ï̂›˛y!fl˛≥˛Î˚yÓ˚ ~Ó˚ õïƒÓì≈̨ # xM˛Èú › Δ̨̂ Į̈ ôyã

òy Ï̂õ ˛ô!Ó˚!â˛ì˛–

(b) fl˛T…ƒy Ï̂›˛y!fl˛≥˛Î˚yÓ˚ Óy üyhs˛õ[˛ú É › Δ̨̂ Į̈ ôy˛ô Ï̂ãÓ˚ Á˛ô Ï̂Ó˚ 50 !Ñ˛!õ ˛ôÎ≈hs˛ ÓyÎ%̊hfl˛Ó˚!›˛ fl˛T…ƒy Ï̂›˛y!fl˛≥˛Î˚yÓ˚ òy Ï̂õ

˛ô!Ó˚!â˛ì˛– ~£z ÓyÎ%̊hfl˛ Ï̂Ó˚ x!ì˛ ¢)" ï%!úÑ˛íy äÈyv ¸̨y ˆÑ˛yòÓ˚Ñ˛õ ãú#Î˚ Óy‹ô Ìy Ï̂Ñ˛ òyñ ö˛ Ï̂ú xyÓ£yÁÎ˚y üyhs˛ Ìy Ï̂Ñ˛–

~£zãòƒ ~£z hfl˛Ó˚̂ ÏÑ˛ üyhs˛õ[˛ú Ó Ï̂ú– ÓyÎ%̊ ≤ÃÓy!£ì˛ £Î˚ òy Ó Ï̂ú ~£z hfl˛ Ï̂Ó˚Ó˚ õïƒ !î Ï̂Î˚ ¢yïyÓ˚íì˛É ˆã›˛ !Óõyò=!ú

â˛úyâ˛ú Ñ˛ Ï̂Ó˚– ÓyÎ%̊≤ÃÓy£ Ìy Ï̂Ñ˛ òy Ó Ï̂ú ˆã›˛!Óõy Ï̂òÓ˚ £z!Oò !òÜ≈ì˛ ˆï§yÎ˚y ˛ô%OyÑ˛y Ï̂Ó˚ ¢yîy îy Ï̂ÜÓ˚ xyÑ˛y Ï̂Ó˚ ˆîÖy ÎyÎ˚–

~£z hfl˛ Ï̂Ó˚ v z̨Fâ˛ì˛y Óyv ¸̨yÓ˚ ¢ Ï̂D ¢ Ï̂D ÓyÎ%̊õ[˛ Ï̂úÓ˚ ì˛y˛ôõyey Óyv ¸̨̂ Ïì˛ Ìy Ï̂Ñ˛– ~£z hfl˛ Ï̂Ó˚ Á Ï̂ãyò Üƒy Ï̂¢Ó˚ hfl˛Ó˚ ˆÓ!ü

˛ô!Ó˚õy Ï̂í ˆîÖy ÎyÎ˚– fl˛T…ƒy Ï̂›˛y!fl˛≥˛Î˚yÓ˚ Á ˆõ Ï̂¢y!fl˛≥˛Î˚y Ï̂Ó˚Ó˚ õïƒÓì≈̨ # xM˛Èú Ï̂Ñ˛ fl˛T…ƒy Ï̂›˛y˛ôã Ó Ï̂ú–

(c) ˆõ Ï̂¢y!fl˛≥˛Î˚yÓ˚ É fl˛T…ƒy Ï̂›˛y˛ô Ï̂ãÓ˚ Á˛ôÓ˚ 80 !Ñ˛!õ ˛ôÎ≈hs˛ !Óhfl+̨ ì˛ ÓyÎ%̊õ[˛ú Ï̂Ñ˛ ˆõ Ï̂¢y!fl˛≥˛Î˚yÓ˚ Ó Ï̂ú– ~£z hfl˛ Ï̂Ó˚Á

› Δ̨̂ Į̈ ôy!fl˛≥˛Î˚y Ï̂Ó˚Ó˚ õ Ï̂ì˛y v z̨Fâ˛ì˛y Óyv ¸̨yÓ˚ ¢ Ï̂D v z̨°åì˛y £…y¢ ˛ôyÎ˚– õ£yÑ˛yü ˆÌ Ï̂Ñ˛ ˆÎ¢Ó v z̨ÕÒy ˛ô,!ÌÓ#Ó˚ !î Ï̂Ñ˛ ä%È Ï̂›˛ xy Ï̂¢

ˆ¢=!úÓ˚ x!ïÑ˛yÇü ~£z hfl˛ Ï̂Ó˚Ó˚ õ Ï̂ïƒ ~ Ï̂¢ ˛ô%̂ Ïv ¸̨ ÎyÎ˚– ˆõ Ï̂¢y!fl˛≥˛Î˚y Ï̂Ó˚Ó˚ Á˛ô Ï̂Ó˚ ì˛y˛ôõyey £…y¢ ˛ôyÁÎ˚y ˆÌ Ï̂õ ÎyÎ˚–

~£z hfl˛Ó˚̂ ÏÑ˛ ˆõ Ï̂¢y˛ôã Ó Ï̂ú–

(d) Ìy Ï̂õ≈y!fl˛≥˛Î˚yÓ˚ Óy xyÎ˚ Ï̂òy!fl˛≥˛Î˚yÓ˚ É ˆõ Ï̂¢y˛ô Ï̂ãÓ˚ Á˛ô Ï̂Ó˚ ≤ÃyÎ˚ 500 !Ñ˛!õ ˛ôÎ≈hs˛ !Óhfl+̨ ì˛ ÓyÎ%̊hfl˛Ó˚̂ ÏÑ˛

Ìy Ï̂õ≈y!fl˛≥˛Î˚yÓ˚ Óúy £Î˚– ~£z xÇ Ï̂ü ÓyÎ%̊õ[˛ Ï̂úÓ˚ ì˛y˛ôõyey xì˛ƒhs˛ o&ì˛ £y Ï̂Ó˚ Óyv ¸̨̂ Ïì˛ Ìy Ï̂Ñ˛– ~£z xÇ Ï̂ü ÓyÎ%̊hfl˛Ó˚

xì˛ƒhs˛ £yÕÒy– ì˛#Ó  ˆ¢ÔÓ˚!Ó!Ñ˛Ó˚̂ Ïí Ó˚OòÓ˚!Ÿ¬ Á x!ì˛ ˆÓ=!ò Ó˚!Ÿ¬Ó˚ ¢Çáy Ï̂ì˛ ~£z xÇ Ï̂üÓ˚ ÓyÎ%̊ xyÎ˚òÎ%_´ £Î˚– ì˛y£z

~£z hfl˛Ó˚̂ ÏÑ˛ xyÎ˚̂ Ïòy!fl˛≥˛Î˚yÓ˚ Ó Ï̂ú– ¶)̨ ˛ô,¤˛ ˆÌ Ï̂Ñ˛ ˛ôy‡˛y Ï̂òy ˆÓì˛yÓ˚ ì˛Ó˚D xyÎ˚̂ Ïòy!fl˛≥˛Î˚y Ï̂Ó˚Ó˚ !Ó!¶˛ß¨ xyÎ˚̂ Ïò Óyïy ˆ˛ô Ï̂Î˚

˛ô%òÓ˚yÎ˚ ¶)̨ ˛ô,̂ Ï¤˛ !ö˛ Ï̂Ó˚ xy Ï̂¢– ö˛ Ï̂ú ˛ô,!ÌÓ# Ï̂ì˛ ˆÓì˛yÓ˚ ¢Ç Ï̂ÎyÜ Ó˚«˛y Ñ˛Ó˚y ¢Ω˛Ó £Î˚– ~£z hfl˛ Ï̂Ó˚ !Ó!¶˛ß¨ ì˛!v ¸̨ì˛y£ì˛

xí%Ó˚ ˆâ˛Ô¡∫Ñ˛ !Ó Ï̂«˛ Į̈̂ ôÓ˚ ö˛ Ï̂ú xí%=!ú ˆ≤Ãy›˛ò Á £ẑ ÏúÑ˛› Δ̨̂ ÏòÓ˚ ¢Çfl˛ô Ï̂ü≈ v ẑ̨ Ï_!ãì˛ £ Ï̂Î˚ ˛ô Ï̂v ¸̨ ~ÓÇ ¢%̂ ÏõÓ˚& Á

Ñ%̨ Ï̂õÓ˚& xM˛È Ï̂ú ~Ñ˛≤ÃÑ˛yÓ˚ v z̨Iμú xy Ï̂úyÑ˛ !ÓFä%ÈÓ˚í ˆîÖy ÎyÎ˚ñ ~ Ï̂Ñ˛ ˆõÓ˚& Ï̂ãƒy!ì˛ Ó Ï̂ú– ¢%̂ ÏõÓ˚& xM˛È Ï̂úÓ˚

ˆõÓ˚& Ï̂ãƒy!ì˛ Ï̂Ñ˛ ¢%̂ ÏõÓ˚&≤Ã¶˛y Óy xy Ï̂Ó˚yÓ˚y ˆÓy!Ó˚Î˚y!ú¢ ~ÓÇ Ñ%̨ Ï̂õÓ˚& xM˛È Ï̂úÓ˚ ˆõÓ˚& Ï̂ãƒy!ì˛ Ï̂Ñ˛ Ñ%̨ Ï̂õÓ˚&≤Ã¶˛y Óy xy Ï̂Ó˚yÓ˚y

xfl˛T…y!ú¢ Ó Ï̂ú–
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(e) ~ Ï̂:y!fl˛≥˛Î˚yÓ˚ É Ìy Ï̂õ≈y!fl˛≥˛Î˚y Ï̂Ó˚Ó˚ Á˛ô Ï̂Ó˚ ≤ÃyÎ˚ 750 !Ñ˛!õ ˛ôÎ≈hs˛ ˆÎ ÓyÎ%̊hfl˛Ó˚ xy Ï̂äÈ ì˛y Ï̂Ñ˛ ~ Ï̂:y!fl˛≥˛Î˚yÓ˚ Ó Ï̂ú–

~£z hfl˛ Ï̂Ó˚Á v z̨Fâ˛ì˛y Óyv ¸̨yÓ˚ ¢ Ï̂D ¢ Ï̂D ÓyÎ%̊õ[˛ Ï̂úÓ˚ ì˛y˛ôõyey ï# Ï̂Ó˚ ï# Ï̂Ó˚ Ó,!k˛ ˛ôyÎ˚– ~£z hfl˛ Ï̂Ó˚ !£!úÎ˚yõ Á

£y£ẑ Ïv»̨ y Ï̂ãò Üƒy Ï̂¢Ó˚Ó˚ ≤Ãyïyòƒ ˆîÖy ÎyÎ˚–

(f) õƒyÜ Ï̂ò Ï̂›˛y!fl˛≥˛Î˚yÓ˚ É ~ Ï̂:y!fl˛≥˛Î˚y Ï̂Ó˚Ó˚ Á˛ô Ï̂Ó˚ ÓyÎ%̊õ[˛ Ï̂úÓ˚ ˆü°Ï ¢#õy ˛ôÎ≈hs˛ ÓyÎ%̊hfl˛Ó˚̂ ÏÑ˛ õƒyÜ Ï̂ò Ï̂›˛y!fl˛≥˛Î˚yÓ˚

ÓˆÏú– ~£z hfl˛ˆÏÓ˚

ÓyÎ%̊õ[˛ú Ï̂Ñ˛ ˆÓ‹Tò Ñ˛ Ï̂Ó˚ ~Ñ˛!›˛ ˆ≤Ãy›˛ò Á £ẑ ÏúÑ˛› Δ̨̂ ÏòÓ˚ ˆâ˛Ô¡∫Ñ˛#Î˚ ˆ«˛ Ï̂eÓ˚ ¢,!‹T £Î˚– ~£z hfl˛Ó˚ ¢¡ô Ï̂Ñ≈̨  !Ó Ï̂ü°Ï !Ñ˛ä%È

ãyòy ÎyÎ˚ òy–

ÓyÎ%̊õ[˛ Ï̂úÓ˚ =Ó˚&c É ˛ô,!ÌÓ# Ï̂ì˛ ÓyÎ%̊õ[˛ Ï̂úÓ˚ =Ó˚&c x˛ô!Ó˚¢#õ– ÓyÎ%̊õ[˛ Ï̂úÓ˚ ãòƒ£z ˛ô,!ÌÓ# Ï̂ì˛ ˛≤Ãy Ï̂íÓ˚ x!hfl˛c

ú«˛ Ñ˛Ó˚y ÎyÎ˚– ãúñ Óyì˛y¢ ≤Ã¶,̨ !ì˛Ó˚ v z̨Í¢ £ú ÓyÎ%̊õ[˛ú– ≤Ãyí#ãÜÍ Ï̂Ñ˛ x!: Ï̂ãò Á v z̨!qîãÜÍ Ï̂Ñ˛ Ñ˛yÓ≈òÈÙÙÙÈ
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v˛y£zÈÙÈx:y£zv˛ ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚ ÓyÎ%̊õ[˛ú– ÓyÎ%̊õ[˛ú ˛ô,!ÌÓ# Ï̂ì˛ ì˛y˛ôõyeyÓ˚ ¶˛yÓ˚¢yõƒ Ó˚«˛y Ñ˛ Ï̂Ó˚– ï)!úÑ˛íy ÓyÎ%̊õ[˛ Ï̂úÓ˚

ì˛y˛ô ˆüy°Ï̂ Ïíñ ãú#Î˚ Óy Ï̂‹ôÓ˚ áò#¶˛Ó Ï̂ò ¢y£yÎƒ Ñ˛ Ï̂Ó˚– ãú#Î˚ Óy Ï̂‹ô ˆõáñ Ó,!‹Tñ ì%̨ °ÏyÓ˚̨ ôyì˛ Á Ñ%̨ Î˚yüyÓ˚ ¢,!‹T Ñ˛ Ï̂Ó˚–

(iv) ˜ãÓõ[˛ú (Biosphere) É ˛˛¶)̨ ÈÙÈ˛ô,̂ Ï¤˛ xÓfl˛iyòÑ˛yÓ˚# ¢Ñ˛ú ¢ã#Ó v z̨̨ ôyîyò ˜ãÓõ[˛ Ï̂úÓ˚ xhs˛¶%≈̨ _´– ˆÎ

ˆÑ˛yò ¢ã#Ó v z̨̨ ôyîyòñ ì˛y xyí%Ó#«˛!òÑ˛ ã#Ó£z ˆ£yÑ˛ Óy ¢y Ï̂úyÑ˛ ¢Ç Ï̂Ÿ’°ÏÑ˛yÓ˚# ¢Ó%ã v z̨!qî Óy ã#Ó Ï̂◊¤˛ õyò%°Ï Îy£z

ˆ£yÑ˛ òy ˆÑ˛òñ ˆÑ˛v z̨£z ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ õ Ï̂ïƒ ~Ñ˛yÑ˛# ˆÓ§̂ Ïâ˛ ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚ òy– ¢Ñ˛ Ï̂ú£z ˆÑ˛yò òy ˆÑ˛yò ¶˛y Ï̂Ó ~ Ï̂Ñ˛

x˛ô Ï̂Ó˚Ó˚ v z̨̨ ôÓ˚ ≤Ãì˛ƒ«˛ Óy ˛ô Ï̂Ó˚y«˛¶˛y Ï̂Ó !ò¶≈̨ Ó˚ü#ú £ Ï̂ì˛ £Î˚– !Óhfl˛y!Ó˚ì˛ ¶˛y Ï̂Ó Óúy ÎyÎ˚ñ ¢Ó%ã v z̨!qî ¢)Î≈y Ï̂úy Ï̂Ñ˛Ó˚

v z̨̨ ô!fl˛i!ì˛ Ï̂ì˛ õy!›˛ ˆÌ Ï̂Ñ˛ ãú Á Ö!òã v z̨̨ ôyîyò ¢Ç@˘Ã£ Ñ˛ Ï̂Ó˚ x!: Ï̂ãò ~ÓÇ üÑ≈̨ Ó˚y ãyì˛#Î˚ Öyîƒ ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ Îy

≤Ãyí#Ñ%̨ ú Öyîƒ !£¢y Ï̂Ó @˘Ã£í Ñ˛ Ï̂Ó˚ ~ÓÇ v z̨Í˛ôß¨ x!: Ï̂ãò Ÿª¢ Ï̂ò Ñ˛y Ï̂ã úyÜyÎ˚ñ ˛ô!Ó˚Ó Ï̂ì≈̨  Ñ˛yÓ≈òÈÙÈv˛y£zÈÙÈx:y£zv˛

ˆÎyÜyò ˆîÎ˚ Îy v z̨!qîÑ%̨ ú ¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’ Ï̂°ÏÓ˚ Ñ˛y Ï̂ã úyÜyÎ˚– xyÓyÓ˚ xí%ã#ÓÓ˚y õ,ì˛ v z̨!q Ï̂îÓ˚ Á ≤Ãyí#Ó˚ ˆî£yÓ Ï̂ü°Ï

Öyîƒ !£¢y Ï̂Ó @˘Ã£í Ñ˛ Ï̂Ó˚ ~ÓÇ ì˛y ˆ¶˛ Ï̂D ≤Ã Ï̂Î˚yãò#Î˚ òyòyò v z̨̨ ôyîyò Ï̂Ñ˛ SˆÎõòÈÙÙÙÈ òy£ẑ Ï› Δ̨y Ï̂ãòñ ˛ô›˛y!üÎ˚yõñ

ö˛¢ö˛Ó˚y¢ñ Ñ˛ƒyú!¢Î˚yõ ãyì˛#Î˚ ˆõÔúV õy!›˛Ó˚ õ Ï̂ïƒ !ö˛!Ó˚̂ ÏÎ˚ ˆîÎ˚ Îy v z̨!q Ï̂îÓ˚ Ó,!k˛ Ï̂ì˛ Ñ˛y Ï̂ã úy Ï̂Ü–

1.10 ˛ô!Ó˚̂ ÏÓü !ü«˛y (Environmmental Education)

õyò%°Ï ≤ÃÑ,̨ !ì˛Ó̊ ˆ◊¤˛ã#Ó ˆÎ !ò Ï̂ãÓ̊ â˛y!£îy xò%ÎyÎ̊# ˛ô!Ó̊ Ï̂Ó Ï̂üÓ̊ v z̨̨ ôyîyò=!ú Ï̂Ñ˛ ÎÌy¢yïƒ ¶˛y Ï̂Ó ÓƒÓ£yÓ̊ Ñ˛̂ ÏÓ̊ â˛̂ Ïú Ï̂äÈ

~ÓÇ ˛ô!Ó̊ Ï̂Óü Ï̂Ñ˛ ò‹T Ñ˛̂ ÏÓ̊ â˛̂ Ïú Ï̂äÈ– ~£z ˛ô!Ó̊ Ï̂Óü ¢ Ï̂â˛ì˛òì˛y xyõy Ï̂îÓ̊ îy!Î̊c Óy Ñ˛ì≈̨ Óƒ– ~£z Ñ˛yÓ̊ Ï̂í£z Ú˛ô!Ó̊ Ï̂ÓüÛ Á Ú!ü«˛yÛ

~£z î%!›˛ ü Ï̂∑Ó̊ ¢õß∫Î̊ á Ï̂›˛ £ Ï̂Î̊ Ï̂äÈ Ú˛ô!Ó̊ Ï̂Óü !ü«˛yÛ (Environmental Education)– ¢yïyÓ̊í ¶˛y Ï̂Ó Óúy £Î̊ 1948

¢y Ï̂ú ˛ôƒy!Ó̊ Ï̂¢ xò%!¤˛ì˛ xyhs˛ÉÓ̊y‹T…#Î̊ ≤ÃÑ,̨ !ì˛ Á ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ô Ï̂îÓ̊ ¢ÇÓ̊«˛í ¢Çfl įyÓ̊ (INCW–International Union for
Conservation of Water) ¢ Ï̂¡øú Ï̂ò ≤ÃÌõ ~£z ˛ô!Ó̊ Ï̂Óü !ü«˛yÓ̊ Ñ˛Ìy ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊–

˛ô!Ó˚̂ ÏÓü !ü«˛yÓ˚ õ%Öƒ v ẑ̨ Ïjüƒ=!ú £úÈÙÙÙÈ

S1V ãò¢yïyÓ˚̂ ÏíÓ˚ õ Ï̂ïƒ ˛ô!Ó˚̂ ÏÓü ¢¡ô!Ñ≈̨ ì˛ ¢õ¢ƒy ~ÓÇ ¢ Ï̂â˛ì˛òì˛y Ó,!k˛ Ñ˛Ó˚y–

S2V ˛ô!Ó̊ Ï̂Óü ¢¡∫̂ Ïı˛ òyòy x!¶˛K˛ì˛y xã≈ò Ñ˛Ó̊y ~ÓÇ ˛ô!Ó̊ Ï̂Óü Ï̂Ñ˛ Á ì˛yÓ̊ ¢¡∫!ı˛ì˛ òyòy ¢õ¢ƒy ¶˛y Ï̂úy Ñ˛ Ï̂Ó̊ ˆÓyG˛y–

S3V ãòÜ Ï̂íÓ˚ õ Ï̂ïƒ ~Ñ˛!›˛ ˛ô!Ó˚̂ ÏÓü ¢£yò%¶)̨ !ì˛Ó˚ î,!‹T¶˛!D ˜ì˛!Ó˚ Ñ˛Ó˚y–

S4V ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢õ¢ƒy Ö%§̂ Ïã ˆÓÓ˚ Ñ˛Ó˚y ~ÓÇ ì˛yÓ˚ ≤Ã!ì˛Ñ˛yÓ˚ Ö%§̂ Ïã ˆÓÓ˚ Ñ˛Ó˚y–

S5V ãò¢yïyÓ˚í Ï̂Ñ˛ ˛ô!Ó˚̂ ÏÓü ¢¡ô!Ñ≈̨ ì˛ òyòyò !e´Î˚yÑ˛úy Į̈̂ ô xÇü@˘Ã£í Ñ˛Ó˚y Ï̂òy–

1.11 xò%ü#úò#

¢!‡˛Ñ˛ v˛z_Ó˚!›˛ !òÓ≈yâ˛ò Ñ˛Ó˚&ò ≠

S1V ì˛y˛ôõyeyñ xyˆÏúyñ Óyì˛y¢ñ õy!›˛ £zì˛ƒy!îÈÙÙÙÈ

(i) ˜ãÓ v˛z˛ôyîyò (ii) x˜ÏãÓ v˛z˛ôyîyò (iii) ã#ˆÏÓÓ˚ x≤ÃˆÏÎ˚yã#ò (iv) ˛ô,!ÌÓ#Ó˚ v˛zˆÏÕ‘ÖˆÏÎyÜƒ v˛z˛ôyîyò òÎ˚–

S2V ¶)˛cˆÏÑ˛ ¢ÓˆÏÌˆÏÑ˛ ˆÓ!ü ˆÑ˛yò ˆõÔú ˛ôyÁÎ˚y ÎyÎ˚⁄

(i) !¢!úÑ˛ò (ii) xƒyú%!õ!òÎ˚yõ (iii) x!:ˆÏãò (iv) ˆúÔ£
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S3V ¶)˛˛ô,ˆÏ¤˛ ãˆÏúÓ˚ ˛ô!Ó˚õyí ÈÙÙÙÈ%

(i) 30 (ii) 71 (iii) 75 (iv) 90

S4V ÓyÎ˚% õ[˛ˆÏú òy£zˆÏ›˛ΔyˆÏãˆÏòÓ˚ ˛ô!Ó˚õyíÈÙÙÙÈ

(i) 70.28% (ii) 80% (iii) 78.08% (iv) 77.08%

S5V ≤Ã!ì˛ 1000 !õ›˛yÓ˚ v˛zFâ˛ì˛y Ó,!k˛Ó˚ ¢yˆÏÌ ¢yˆÏÌ ì˛y˛ôõyey £…y¢ ˛ôyÎ˚ÈÙÙÙÈ

(i) 60C (ii) 6.4
0C (iii) 6.5

0C (iv) 10C

S6V ¢yïyÓ˚íì˛ ˆã›˛ !Óõyò=!ú â˛úyâ˛ú Ñ˛ˆÏÓ˚ÈÙÙÙÈ

(i) › Δ̨̂ Į̈ ôy˛ôã (ii) ›˛ΔˆÏ˛ôy!fl˛≥˛Î˚yÓ˚ (iii) fl˛T…ƒyˆÏ›˛y!fl˛≥˛Î˚yÓ˚ (iv) ˆõˆÏ¢y˛ôã

S7V fl˛T…ƒyˆÏ›˛y!fl˛≥˛Î˚yÓ˚ Á ˆõˆÏ¢y!fl˛≥˛Î˚yˆÏÓ˚Ó˚ õïƒÓì≈˛# xM˛ÈúˆÏÑ˛ ÓˆÏúÈÙÙÙÈ

(i) › Δ̨̂ Į̈ ôy˛ôã (ii) ›˛ΔˆÏ˛ôy!fl˛≥˛Î˚yÓ˚ (iii) fl˛T…ƒy Ï̂›˛y˛ôã (iv) ˆõˆÏ¢y˛ôã

S8V xyˆÏÓ˚yÓ˚y ˆÓy!Ó˚Î˚y!ú¢ ˆÑ˛yÌyÎ˚ ˆîÖˆÏì˛ ˛ôyÁÎ˚y ÎyÎ˚ÈÙÙÙÈ

(i) Ñ%̨ Ï̂õÓ˚& (ii) ¢%ˆÏõÓ˚& (iii) î%!›˛ Ï̂ì˛£z (iv) ˆÑ˛yò!›˛ òy

S9V ÓyÎ˚%õ[˛ˆÏú ¢ÓˆÏÌˆÏÑ˛ ˆÓ!ü ˛ô!Ó˚õyí Üƒy¢#Î˚ v˛z˛ôyîyò ˆÑ˛yò hfl˛ˆÏÓ˚ xÓ!fl˛iì˛ÈÙÙÙÈ

(i) › Δ̨̂ Į̈ ôy˛ôã (ii) ›˛ΔˆÏ˛ôy!fl˛≥˛Î˚yÓ˚ (iii) fl˛T…ƒyˆÏ›˛y!fl˛≥˛Î˚yÓ˚ (iv) ÌyÓ˚ˆÏõy!fl˛≥˛Î˚yÓ˚

S10V ˆÑ˛yò hfl˛ˆÏÓ˚ ÓyÎ˚% xyÎ˚ò Î%_´ÈÙÙÙÈ

(i) › Δ̨̂ Į̈ ôy˛ôã (ii) ›˛ΔˆÏ˛ôy!fl˛≥˛Î˚yÓ˚ (iii) fl˛T…ƒyˆÏ›˛y!fl˛≥˛Î˚yÓ˚ (iv) ÌyÓ˚ˆÏõy!fl˛≥˛Î˚yÓ˚

x!ì˛ ¢Ç!«˛Æ v z̨_Ó˚ !¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V ˛ô!Ó˚̂ ÏÓü Óú Ï̂ì˛ !Ñ˛ ˆÓy Ï̂G˛ò⁄

S2V ˜ãÓ v z̨̨ ôyîyò Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄ v z̨îy£Ó˚í !îò–

S3V !¢Î˚yú Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄

S4V «%̨ ∏˛ õ[˛ú Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄

S5V Áãò Üƒy¢ ˆÑ˛yò hfl˛ Ï̂Ó˚ ¢Ó Ï̂Ì Ï̂Ñ˛ ˆÓ!ü ˛ôyÁÎ˚y ÎyÎ˚⁄

¢Ç!«˛Æ v z̨_Ó˚ !¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V ˛ô!Ó˚̂ ÏÓü !ÓîƒyÓ˚ =Ó˚&c Óí≈òy Ñ˛Ó˚&ò–

S2V ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ v z̨̨ ôyîyò=!ú !Ñ˛ !Ñ˛⁄

S3V ã Ï̂úÓ˚ =Ó˚&c ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó˚&ò–

S4V ã#Ó õ[˛ú Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄

S5V ˛ô!Ó˚̂ ÏÓü !ü«˛yÓ˚ õ%Öƒ v ẑ̨ ÏjüƒÈÙÈ=!ú !úÖ%ò–

S6V v z̨°åì˛yÓ˚ v z̨̨ ôÓ˚ !¶˛!_ Ñ˛ Ï̂Ó˚ ÓyÎ%̊õ[˛ú Ï̂Ñ˛ Ñ˛Î˚!›˛ hfl˛ Ï̂Ó˚ ¶˛yÜ Ñ˛Ó˚y £ Ï̂Î˚̂ ÏäÈ Á !Ñ˛ !Ñ˛⁄

v˛z_Ó˚ ¢Ç Ï̂Ñ˛ì˛

!òÓ≈yâ˛ò !¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V  (ii) x Ï̃ãÓ v z̨̨ ôyîyò S2V  (iii) x!: Ï̂ãò   S3V  (ii) 71%   S4V  (iii) 78.08%

S5V  (iii) 6.50C   S6V  (iii) fi› Δ̨ƒy Ï̂›˛y!fl˛≥˛Î˚yÓ˚   S7V  (iii) fi› Δ̨ƒy Ï̂›˛y˛ôã

S8V  (ii)  ¢%ˆÏõÓ˚&   S9V  (ii)  › Δ̨̂ Ïö˛y!fl˛≥˛Î˚yÓ˚   S10V  (iv)  Ìy Ï̂õ≈y!fl˛≥˛Î˚yÓ˚
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~Ñ˛Ñ˛È 2 ≤ÃyÑ,˛!ì˛Ñ˛ ¢¡ôî ≠ òÓ#Ñ˛Ó˚í Ï̂ÎyÜƒ ~ÓÇ xòÓ#Ñ˛Ó˚í Ï̂ÎyÜƒ

(Natural Resource : Renewable and Non
renewable)

Ü‡˛ò

2.0 v ẑ̨ Ïjüƒ

2.1 ≤Ãhfl Į̈yÓòy

2.2 ≤ÃÑ˛yÓ˚̂ Ï¶˛î (Types of resource)

2.3 Óò¢¡ôî (Forest Resource)

2.3.1 ¶˛yÓ˚ Ï̂ì˛Ó˚ xÓfl˛iyò

2.32. Óò¶)̨ !õÓ˚ v z̨̨ ôÑ˛y!Ó˚ì˛y (Importance of Forest)

2.3.3 xÓ˚íƒ !òïò Á ãòãy!ì˛Ó˚ v z̨̨ ôÓ˚ ì˛yÓ˚ ≤Ã¶˛yÓ (Deforestation and effects of
deforestation on Tribal people)

2.3.4 ˆÎÔÌ Óò ˛ô!Ó˚â˛yúò ÓƒÓfl˛iy (Joint Forest Management)

2.4 Ö!òã¢¡ôî (Mineral Resources)

2.4.1 Öòò ˛ôk˛!ì˛

2.4.2 ¶˛yÓ˚̂ Ïì˛Ó˚ Ö!òã ¢¡ôî (Minaral resources in India)

2.4.3 ˛ô!Ó˚̂ ÏÓü Á ¢õy Ï̂ãÓ˚ v z̨̨ ôÓ˚ Öòò Ñ˛y Ï̂Î≈Ó˚ ≤Ã¶˛yÓ (Environmental and social impacts
of mining)

2.5 ¶)̨ !õ¢¡ôî (Land Resources)

2.51 ¶)̨ !õ Á ¶)̨ !õ ¢¡ô Ï̂îÓ˚ =Ó˚&c (Importance of Land and Land Resources)

2.5.2 ¶)̨ !õÓ˚ xÓ«˛Î˚ Á ¶)̨ !õ î)°Ïí (Land Degradation and Land Pollution)

2.5.3 ¶)̨ !õ xÓ«˛ Ï̂Î˚Ó˚ Ñ˛yÓ˚í

2.5.4 ¶)̨ !õ ïπ¢ (Landslide)

2.5.5 õ,!_Ñ˛y «˛Î˚ (Land erosion)

2.6 ãú¢¡ôî (Water Resource)



2.6.1 ¶)̨ ˛ô,̂ Ï¤˛Ó˚ ã Ï̂úÓ˚ Ó^˘›˛ò (Distribution of water on Earth)

2.6.2 ¶)̨ ˛ô,̂ Ï¤˛Ó˚ Á ¶)̨ Ü Ï̂¶≈̨ Ó˚ ã Ï̂úÓ˚ ÓƒÓ£yÓ˚ Á x˛ôÓƒÓ£yÓ˚ (Use and over-utilization of
surface and groundwater)

2.6.3 ã Ï̂úÓ˚ x˛ôÓƒÓ£yÓ˚

2.6.4 ãú ¢ÇÑ˛›˛ !òÓyÓ˚í (Minimise water crisis)

2.6.5 ¶˛yÓ˚̂ Ïì˛Ó˚ ãú ¢¡ô Ï̂îÓ˚ ÓƒÓfl˛iy˛ôòy (Water resource management in India)

2.7 ïyÓ˚í Ï̂ÎyÜƒ v z̨ß¨Î˚̂ ÏòÓ˚ ïyÓ˚íy (Concept of Sustainable development)

2.7.1 ò#!ì˛ !ò Ï̂î≈!üÑ˛y (Guidelines)

2.8 xò%ü#úò#

2.0 v ẑ̨ Ïjüƒ

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ Ï̂Ó˚ xy˛õ!l !l¡¨!°!áï˛ !Ó£ÏÎ˚=!° çyl Ï̂ï˛ ˛õyÓ˚̂ ÏÓl–

 §¡õò Ü˛y Ï̂Ü˛ Ó Ï̂°ñ •z•y Ü˛Î˚≤ÃÜ˛yÓ˚ G !Ü˛ !Ü˛–

 Ë˛yÓ˚̂ Ïï˛Ó˚ !Ó!Ë˛ß¨ xÇ Ï̂¢ Ólç §¡õ Ï̂òÓ˚ xÓfliyl G í z̨̨ õ Ï̂Îyà#ï˛y–

 xÓ˚îƒ !lô Ï̂lÓ˚ Ü˛yÓ˚î G Ê˛°yÊ˛°–

 á!lç §¡õ Ï̂òÓ˚ §ÇK˛y–

 !Ü˛ !Ü˛ ˛õk˛!ï˛ Ï̂ï˛ áll Ü˛yÎ≈ §¡õß¨ •Î˚–

 Ë)̨ !Ù G Ë)̨ !Ù §¡õ Ï̂òÓ˚ =Ó˚&cñ Ë)̨ !Ù ò)£Ïîñ Ë)̨ !Ù ôÁ§ G Ë)̨ !Ù xÓ«˛ Ï̂Î˚Ó˚ ≤ÃyÜ,̨ !ï˛Ü˛ G Ùl%£Ïƒò,‹T Ü˛yÓ˚î–

 Ù,!_Ü˛y «˛ Ï̂Î˚Ó˚ Ùl%£Ïƒ§,,‹T G ≤ÃyÜ,̨ !ï˛Ü˛ Ü˛yÓ˚î ~ÓÇ ï˛y !lÓyÓ˚̂ ÏîÓ˚ í z̨̨ õyÎ˚–

 ç° §¡õ Ï̂òÓ˚ ≤Ã Ï̂Î˚yçl#Î˚ï˛y G fli°Ë˛y Ï̂àÓ˚ ç°Ó^˝ê˛l–

 Ë)̨ àË≈̨ fli ç Ï̂°Ó˚ ÓƒÓ•yÓ˚ñ x˛õÓƒÓ•yÓ˚ G ç°§ÇÜ˛ê˛ !lÓyÓ˚̂ ÏîÓ˚ í z̨̨ õyÎ˚=!°–

2.1 ≤Ãhfl Į̈yÓòy

ˆÎ ¢õhfl˛ v z̨̨ ôÑ˛Ó˚í Îy Ó˚*˛ôyhs˛!Ó˚ì˛ Óy ~õò¶˛y Ï̂Ó ˛ô!Ó˚Ó!ì≈̨ ì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚ ˆÎ ~!›˛ xy Ï̂Ó˚y õ)úƒÓyò ~ÓÇ îÓ˚Ñ˛y!Ó˚

£ Ï̂Î˚ Á Ï̂‡˛ Óy õyò%̂ Ï°ÏÓ˚ ˜îò!®ò ã#Ó Ï̂ò ˆÎ ¢õhfl˛ Ólfl˛ ÓƒÓ£*ì˛ £Î˚ ì˛y Ï̂Ñ˛£z ¢¡ôî (Resource) Óúy £Î˚–

˛ô,!ÌÓ#Ó˚ !Ñ˛ä%È !Ñ˛ä%È Ólfl˛ !ò Ï̂ã ˆÌ Ï̂Ñ˛£z ¢¡ôî ì˛y Ï̂îÓ˚ ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ôî (Natural Resource) Óúy £Î˚ñ

ˆÎõòÈÙÙÙÈ ãúñ Óyì˛y¢ñ õy!›˛ñ Ö!òãñ ã#ÓÑ)̨ ú £zì˛ƒy!î– õyò%°Ï ì˛yÓ˚ xì˛ƒyï%!òÑ˛ !ÓK˛yò ~ÓÇ Îs˛f˛ôy!ì˛ myÓ˚y xy Ï̂Ó˚y
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ˆÓ!ü ÓƒÓ£yÓ˚ ˆÎyÜƒ Á xy Ï̂Ó˚y !Ó!¶˛ß¨ ¢¡ô Ï̂î ˛ô!Ó˚Óì≈̨ ò á›˛y Ï̂FäÈ ˆÎõòÈÙÙÙÈ ü!_´ ¢¡ôî– Óì≈̨ õyò Î%̂ ÏÜ fl ∫̨yfl˛iƒÓyòñ

!ü!«˛ì˛ñ ˆõïy˛ô)í≈ Á ¢Ó≈̨ ô!Ó˚ ü,Cúy˛ôÓ˚yÎ˚í òyÜ!Ó˚Ñ˛ ˆÎ ˆÑ˛yò ˆî Ï̂üÓ˚ õ)úƒÓyò ¢¡ôî xÌ≈yÍ õyòÓ ¢¡ôî Ó Ï̂ú

!â˛!£´ì˛ Ñ˛Ó˚y £Î˚– ~£z xïƒy Ï̂Î˚ !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ ¢¡ô Ï̂îÓ˚ õ)úì˛ òÓ#Ñ˛Ó˚í ˆÎyÜƒ Á xòÓ#Ñ˛Ó˚í ˆÎyÜƒ ¢¡ô Ï̂îÓ˚

ÓƒÓ£yÓ˚ñ x˛ôÓƒÓ£yÓ˚ ~ÓÇ ì˛y Ï̂îÓ˚ ¢ÇÓ˚«˛í ˛ôk˛!ì˛ ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó˚y £ Ï̂Î˚̂ ÏäÈ–

2.2 ≤ÃÑ˛yÓ˚̂ Ï¶˛î (Types of resource)

v z̨Í˛ô!_ Á ÓƒÓ£y Ï̂Ó˚Ó˚ !¶˛!_ Ï̂ì˛ ¢¡ôî Ï̂Ñ˛ !Ó!¶˛ß¨ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚y £ Ï̂Î˚ Ìy Ï̂Ñ˛ñ

S1V v z̨Í˛¢ !¶˛!_Ñ˛ ≠ ¢¡ô Ï̂îÓ˚ v z̨Í Ï̂¢Ó˚ v z̨̨ ôÓ˚ !¶˛!_ Ñ˛ Ï̂Ó˚ ¢¡ôî Ï̂Ñ˛ 2!›˛ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚y ÎyÎ˚ñ ˜ã!ÓÑ˛ ~ÓÇ

x Ï̃ã!ÓÑ˛ ¢¡ôî–

˜ã!ÓÑ˛ ¢¡ôî ≠ ˆÎ ¢õhfl˛ ¢¡ôî ã#Óõ[˛ú ˆÌ Ï̂Ñ˛ ˛ôyÁÎ˚y ÎyÎ˚ ì˛y Ï̂îÓ˚ ˜ã!ÓÑ˛ ¢¡ôî Óúy £Î˚– ˆÎõòÈÙÙÙÈ Óò

~ÓÇ Óòã ¢¡ôîñ ãúã¢¡ôî SõyäÈVñ ö˛¢ú £zì˛ƒy!î–

x Ï̃ãÓ ¢¡ôî ≠ ˆÎ ¢õhfl˛ ¢¡ôî x Ï̃ãÓ Ólfl˛ myÓ˚y !ò!õ≈ì˛ ì˛y Ï̂îÓ˚ ˆÌ Ï̂Ñ˛ ˛ôyÁÎ˚y ÎyÎ˚ ì˛y Ï̂îÓ˚ x Ï̃ãÓ ¢¡ôî

Óúy £Î˚– ˆÎõòÈÙÙÙÈ ãúñ Óyì˛y¢ñ õ,!_Ñ˛yñ Ö!òã £zì˛ƒy!î–

S2V v z̨̨ ô Ï̂Îy!Üì˛y !¶˛!_Ñ˛ ≠ v z̨̨ ô!fl˛i!ì˛Ó˚ v z̨̨ ôÓ˚ !¶˛!_ Ñ˛ Ï̂Ó˚ ¢¡ôî Ï̂Ñ˛ 2!›˛ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚y ÎyÎ˚ñ ÎÌyÈÙÙÙÈ òÓ#Ñ˛Ó˚í

ˆÎyÜƒ Á xòÓ#Ñ˛Ó˚í ˆÎyÜƒ ¢¡ôî–

òÓ#Ñ˛Ó˚í ˆÎyÜƒ ¢¡ôî ≠ ˆÎ ¢õhfl˛ ¢¡ôî ≤ÃyÑ,̨ !ì˛Ñ˛ ≤Ã!e´Î˚yÓ˚ õyïƒ Ï̂õ ˛ô%òÉ≤Ã!ì˛fl˛iy!˛ôì˛ £Î˚ ì˛y Ï̂îÓ˚ òÓ#Ñ˛Ó˚í

ˆÎyÜƒ ¢¡ôî (Renewable resource) Óúy £Î˚– v z̨îy£Ó˚íñ Óò¶)̨ !õñ áy¢ã!õñ ¶)̨ Ü¶≈̨ fl˛i fl ∫̨yî% ãúñ ˛ô!Ó˚¢%k˛ Óyì˛y¢ñ

v z̨Ó≈Ó˚ õy!›˛ £zì˛ƒy!î– ì˛ Ï̂Ó ~£z ¢Ñ˛ú ¢¡ô Ï̂îÓ˚ xì˛ƒ!ïÑ˛ ÓƒÓ£yÓ˚ Óy x˛ôÓƒÓ£y Ï̂Ó˚Ó˚ õyïƒ Ï̂õ ~£z òÓ#Ñ˛Ó˚í ˆÎyÜƒ

¢¡ôî xòÓ#Ñ˛Ó˚í ˆÎyÜƒ ¢¡ô Ï̂î ˛ô!Ó˚Ó!ì≈̨ ì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

xòÓ#Ñ˛Ó˚í ˆÎyÜƒ ¢¡ôî ≠ ˆÎ ¢õhfl˛ ¢¡ôî Ö%Ó£z fl ∫̨“ õyeyÎ˚ ¶)̨ ˛ô,̂ Ï¤˛ ˛ôyÁÎ˚y ÎyÎ˚ Óy Óúy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚

˛ô%òÉ≤Ã!ì˛fl˛iy!˛ôì˛ £Î˚ òy Óy Ö%Ó£z fl ∫̨“ Ü!ì˛ Ï̂ì˛ ˛ô%òÉ≤Ã!ì˛fl˛iy!˛ôì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚ ì˛y Ï̂îÓ˚ xòÓ#Ñ˛Ó˚í ˆÎyÜƒ ¢¡ôî

(Nonrenewable resource) Óúy £Î˚– v z̨îy£Ó˚í fl ∫̨Ó˚*˛ôñ Ö!òã ˆì˛úñ Ñ˛Î˚úyñ ≤ÃyÑ,̨ !ì˛Ñ˛ Üƒy¢ñ !Ó!¶˛ß¨ Ö!òã ˛ôîyÌ≈

ˆÎõò ˆúy£yñ ì˛yõyñ xƒyú%!õ!òÎ˚yõñ £zv ẑ̨ ÏÓ˚!òÎ˚yõñ ˆÓ˚!v˛Î˚yõ £zì˛ƒy!î–

2.3 Óò¢¡ôî (Forest Resource)

2.3.1 ¶˛yÓ˚ˆÏì˛Ó˚ xÓfl˛iyò

1993 ¢y Ï̂ú ¶˛yÓ˚ì˛Ó Ï̂°Ï≈Ó˚ xy¢ú Óò¶)̨ !õÓ˚ ˛ô!Ó˚õyí !äÈú ÷ï%õye 639ñ368 sq. km. xÌ≈yÍ Îy £ú ¢õhfl˛

¶)̨ ¶˛y Ï̂ÜÓ˚ õye 19.45%– õyÌy!˛ôä%È Óò¶)̨ !õÓ˚ ˛ô!Ó˚õyí õye 900 sq. m.– ~Ó˚̨ ôÓ˚ òyòy Óò¢ÇÓ˚«˛í ~ÓÇ Óò¢,ãò

≤ÃÑ˛“ â˛yú% Ñ˛Ó˚y £Î˚ ÎyÓ˚ ö˛ Ï̂ú Óì≈̨ õy Ï̂ò Indian State of Forest Report (ISFR), MoEFCC (Ministry
of Environment Forest and Climate Change) 2017 ¢y Ï̂úÓ˚ ì˛Ìƒ xò%ÎyÎ˚# ¶˛yÓ˚̂ Ïì˛Ó˚ ˆõy›˛ Óò¶)̨ !õ î§yv ¸̨yÎ˚

7ñ08ñ273 sq. km. Îy ˆõy›˛ ¶)̨ ¶˛y Ï̂ÜÓ˚ 21.53%– Óò¶)̨ !õ Ó,!k˛Ó˚ £yÓ˚ !ò!Ó˚̂ ÏÖ ¶˛yÓ˚ì˛Ó°Ï≈ !Ó Ï̂Ÿª x‹Tõ fl˛iyò
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x!ïÑ˛yÓ˚ Ñ˛ Ï̂Ó˚̂ ÏäÈ– ¶˛yÓ˚ì˛Ó Ï̂°Ï≈ õïƒ≤Ã Ï̂î Ï̂ü ¢Ó Ï̂Ì Ï̂Ñ˛ ˆÓ!ü ~úyÑ˛y Óò¶)̨ !õ !Óhfl˛yÓ˚ Ñ˛ Ï̂Ó˚ xy Ï̂äÈ ≤ÃyÎ˚ 77ñ414 sq.
km. ~ÓÇ ˆõy›˛ ¶)̨ ¶˛y Ï̂ÜÓ˚ ¢ Ï̂Óπ≈yFâ˛ ˆÓ!ü üì˛yÇü Óò¶)̨ !õÓ˚ !ò!Ó˚̂ ÏÖ ¢ Ï̂Óπ≈yFâ˛ fl˛iy Ï̂òÓ˚ x!ïÑ˛yÓ˚# úy«˛ym#˛ô

S90.33%V– ˛ô!ÿ˛õÓ Ï̂D Óò¶)̨ !õÓ˚ ˛ô!Ó˚õyí 11ñ879 sq. km. Îy ˆõy›˛ ¶)̨ ¶˛y Ï̂ÜÓ˚ õye 13.6%– ≤Ãïyòì˛

îy!ã≈!úÇñ ãú˛ôy£z=!v ¸̨ñ 24ÈÙÈ˛ôÓ˚Üòyñ ˆõ!îò#˛ô%Ó˚ñ Ó§yÑ%̨ v ¸̨y Á ˛ô%Ó˚&!úÎ˚yÓ˚ õ Ï̂ïƒ£z ~£z Óò¶)̨ !õ ¢#õyÓk˛–

2.3.2. Óò¶)˛!õÓ˚ v˛z˛ôÑ˛y!Ó˚ì˛y (Importance of Forest)

ã#ÓãÜ Ï̂ì˛Ó˚ ¢,!‹TÓ˚ xy Ï̂Ü ˆÌ Ï̂Ñ˛ Óò¶)̨ !õÓ˚ ¢,!‹T £ Ï̂Î˚̂ ÏäÈ– Óò¶)̨ !õ Ï̂Ñ˛ !á Ï̂Ó˚£z ã#ÓãÜ Ï̂ì˛Ó˚ ¢,!‹T £Î˚ ~ÓÇ Óy¢fl˛iyò

!£¢y Ï̂Ó Óò¶)̨ !õ ÷ï% xy!îõ õyò%°Ï£z òÎ˚ Óì≈̨ õyò xy!îÓy¢# Ï̂îÓ˚Á Óy¢fl˛iyò ~ÓÇ Öyîƒ ¢Çfl˛iy Ï̂òÓ˚ ãyÎ˚Üy– õyò%̂ Ï°ÏÓ˚

ã Ï̂ß√Ó˚ ˆÌ Ï̂Ñ˛ ÷Ó˚& Ñ˛ Ï̂Ó˚ ˆü°ÏÑ,̨ ì˛ƒ ¢¡ôß¨ Ñ˛Ó˚y ˛ôÎ≈hs˛ Óò¶)̨ !õÓ˚ ~ÓÇ Óòã¢¡ô Ï̂îÓ˚ xÓîyò x˛ô!Ó˚¢#õ– Óò¶)̨ !õÓ˚

Ó˝ú v z̨̨ ôÑ˛y!Ó˚ì˛yÓ˚ õ Ï̂ïƒ !Ñ˛ä%È !ò Ï̂¡¨ xy Ï̂úyâ˛òy Ñ˛Ó˚y £úÈÙÙÙÈ

S1V ¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’°Ï (Photosynthesis) ≤Ã!e´Î˚yÓ˚ õyïƒ Ï̂õ v z̨!qî Óyì˛y Ï̂¢Ó˚ CO2 ˆÑ˛ ˆüy°Ïí Ñ˛ Ï̂Ó˚ ~ÓÇ

˛ô!Ó˚ÓˆÏì≈˛ O2 Óyì˛y Ï̂¢ äÈy Ï̂v ¸̨– Ñ˛yÓ≈ò ¢M˛ÈÎ˚ (Carbon sequestration) ˛ôk˛!ì˛ Ï̂ì˛ ÜyäÈ˛ôyúyÓ˚ xyÎ˚ì˛ò Ó,!k˛ ˛ôyÎ˚

~ÓÇ ¢y Ï̂Ì ¢y Ï̂Ì Óyì˛y Ï̂¢Ó˚ Ñ˛yÓ≈̂ ÏòÓ˚ ˛ô!Ó˚õyí Ñ˛õyÎ˚– ~Ó˚ ö˛ Ï̂ú !@˘Ãò £yv z̨¢ Üƒy¢ (Greenhouse Gas)ÙÈ~Ó˚

˛ô!Ó˚õyí £…y¢ ˛ôyÎ˚ ~ÓÇ ö˛úfl ∫̨Ó˚*˛ô !ÓŸª v z̨°åyÎ˚̂ ÏòÓ˚ (Global warming) ≤Ã¶˛yÓ £…y¢ ˛ôyÎ˚– ≤Ã!ì˛ÓäÈÓ˚ ≤ÃyÎ˚ 2.0

!Ó!úÎ˚ò ›˛ò Ñ˛yÓ≈ò Ï̂Ñ˛ Óò¶)̨ !õ ˆüy°Ïí Ñ˛ Ï̂Ó˚–

S2V Óò¶)̨ !õÓ˚ v z̨!q Ï̂îÓ˚ !üÑ˛ Ï̂v ¸̨Ó˚ ¢Çú@¿ õy!›˛ Ï̂ì˛ v z̨̨ ô!fl˛iì˛ ˛ô!Ó˚ì˛ƒ_´ !£v z̨!õÑ˛ xƒy!¢v˛ ~ÓÇ Fluric xƒy!¢v˛

Óyì˛y Ï̂¢Ó˚ ≤ÃyÎ˚ 3 !õ!úÎ˚ò ›˛ò Ñ˛yÓ≈ò ˆüy°Ïí Ñ˛ Ï̂Ó˚ Ó˚yÖ Ï̂ì˛ ˛ôy Ï̂Ó˚–

S3V Üy Ï̂äÈÓ˚ !üÑ˛v ¸̨ õy!›˛ Ï̂Ñ˛ Ö%Ó xy Ï̂fi›˛˛ô,̂ Ï‹T ï Ï̂Ó˚ Ó˚y Ï̂Ö ~ÓÇ Üy Ï̂äÈÓ˚ üyÖyÈÙÈ≤ÃüyÖy Ó,!‹TÓ˚ ãú Ï̂Ñ˛ ¢Ó˚y¢!Ó˚ õy!›˛ Ï̂Ñ˛

xyáyì˛ xyò Ï̂ì˛ ˆîÎ˚ òy ö˛ Ï̂ú ¶)̨ !õ«˛Î˚ ˆÓ˚yï £Î˚–

S4V ÜyäÈ ˛ôyì˛yÓ˚ ˆfi›˛yõy›˛yÓ˚ õyïƒ Ï̂õ õy!›˛Ó˚ ãú Ï̂Ñ˛ Óyì˛y Ï̂¢Ó˚ õ Ï̂ïƒ Óy‹ôyÑ˛y Ï̂Ó˚ !òÜ≈õò Ñ˛ Ï̂Ó˚ ì˛yÓ˚ ö˛ Ï̂ú Óò¶)̨ !õÓ˚

Á˛ôÓ˚ ˆõ Ï̂áÓ˚ ¢,!‹T £Î˚– Îy ˛ôÓ˚Óì≈̨ #Ñ˛y Ï̂ú ü#ì˛!ú¶)̨ ì˛ £ Ï̂Î˚ Ó,!‹TÓ˚ ¢,!‹T Ñ˛ Ï̂Ó˚– ¢%ì˛Ó˚yÇ Óúy ÎyÎ˚ Óò¶)̨ !õ Ó,!k˛ õy Ï̂ò

Ó,!‹T˛ôyì˛ Ó,!k˛–

S5V Üy Ï̂äÈÓ˚ !üÑ˛v ¸̨ ~ÓÇ Ñ˛y[˛ Ó,!‹T˛ôy Ï̂ì˛Ó˚ ãú Ï̂Ñ˛ ¢Ó˚y¢!Ó˚ Ó Ï̂Î˚ ˆÎ Ï̂ì˛ ˆîÎ˚ òy ì˛yÓ˚ ö˛ Ï̂ú õy!›˛Ó˚ !ò Ï̂â˛Ó˚

ãúhfl˛ Ï̂Ó˚Ó˚ Ó,!k˛ Ï̂ì˛Á Óò¶)̨ !õÓ˚ ¶)̨ !õÑ˛y xy Ï̂äÈ–

S6V Óò¶)̨ !õ Óyì˛y Ï̂¢Ó˚ ï)!úÑ˛íyñ !Ó°Ïy_´ Üƒy¢ ˆÎõòñ SOx, NOx ˆüy°Ïí Ñ˛ Ï̂Ó˚ ~ÓÇ !Ñ˛ä%È !Ñ˛ä%È ÜyäÈ ˆÎõò

!òõñ £zv z̨Ñ˛ƒy!ú˛ô›˛yü Óyì˛y Ï̂¢Ó˚ ã#Óyí% ïπÇ¢ Ñ˛ Ï̂Ó˚– ì˛y£z Óò¶)̨ !õ Ï̂Ñ˛ ≤ÃÑ,̨ !ì˛Ó˚ ö%̨ ¢ö%̨ ¢ Óúy £Î˚–

S7V ü∑)°Ïí ≤Ã!ì˛ Ï̂Ó˚y Ï̂ï Ó Ï̂v ¸̨y ˛ôyì˛y Î%_´ Óò¶)̨ !õÓ˚ ¶)̨ !õÑ˛y xy Ï̂äÈ–

S8V Óò¶)̨ !õ Ó˝ú ã#Óãls˛Ó˚ Óy¢fl˛iyò ≤ÃyÎ˚ fl˛iú¶˛y Ï̂ÜÓ˚ 70% ã#Óãls˛ Óò¶)̨ !õ Ï̂ì˛ ˆîÖ Ï̂ì˛ ˛ôyÁÎ˚y ÎyÎ˚ñ ì˛y£z

Óò¶)̨ !õ ã#Ó ˜Ó!â˛ Ï̂eƒÓ˚ xyïyÓ˚ !£¢y Ï̂Ó ïÓ˚y £Î˚–

S9V Óòã¢¡ôî õyò%̂ Ï°ÏÓ˚ â˛y!£îy ~ÓÇ Ó˚&!ãÓ˚ Á˛ôÓ˚ ≤Ã¶˛yÓ !Óhfl˛yÓ˚ Ñ˛ Ï̂Ó˚– Ñ˛y¤˛¢¡ôîñ òyòy ö˛úõ)úñ Ë°Ï!ïñ ö%̨ ú

£zì˛ƒy!î ¢¡ôî xy!îÓy¢#Ó˚y Óò¶)̨ !õ ˆÌ Ï̂Ñ˛ xy£Ó˚í Ñ˛ Ï̂Ó˚ !ò Ï̂ã Ï̂îÓ˚ ˆ˛ô›˛ â˛yúy Ï̂òyÓ˚ ãòƒ ~ÓÇ ã#!ÓÑ˛y !òÓ≈y£ Ñ˛ Ï̂Ó˚

Ìy Ï̂Ñ˛–
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2.3.3 xÓ˚íƒ !òïò Á ãòãy!ì˛Ó˚ v z̨̨ ôÓ˚ ì˛yÓ˚ ≤Ã¶˛yÓ (Deforestation and effects of deforestation
on Tribal people)

õyòÓ ¢¶˛ƒì˛y Îì˛ xyï%!òÑ˛ ˆÌ Ï̂Ñ˛ xyï%!òÑ˛ì˛Ó˚ £ Ï̂Î˚̂ ÏäÈ ~ÓÇ ãòãy!ì˛Ó˚ !Óhfl˛yÓ˚ á Ï̂›˛ Ï̂äÈ ì˛ì˛ ÓòyM˛Èú ïπÇ¢

£ Ï̂Î˚̂ ÏäÈñ ÓòyM˛Èú ïπÇ Ï̂¢Ó˚ ≤Ãïyò Ñ˛yÓ˚í =!ú £úÈÙÙÙÈ

S1V  !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ v z̨ß¨Î˚òõ)úÑ˛ !e´Î˚yÑ˛úy˛ô ˆÎõòÈÙÙÙÈ Ó˚yhfl˛yñ ˆÓ˚ú úy£zòñ Óv ¸̨ Óv ¸̨ ãúyïyÓ˚ ~ÓÇ Ñ˛yÓ˚Öyòy

!òõ≈yí Ñ˛y Ï̂Î≈Ó˚ ãòƒ Óò¶)̨ !õ Ñ˛y›˛y £ Ï̂FäÈ–

S2V ãμyúy!òÓ˚ Ñ˛y Ï̂ãÓ˚ ãòƒ @˘Ãyõƒ ãòãy!ì˛ ÜyäÈ˛ôyúy ˆÑ˛ Ï̂›˛ ˆòÎ˚–

S3V ãò¢ÇÖƒyÓ˚ Ó,!k˛Ó˚ ãòƒ ì˛y Ï̂îÓ˚ Öy Ï̂îƒÓ˚ ˆÎyÜyò !î Ï̂ì˛ òì%̨ ò v z̨Ó≈Ó˚ ã!õÓ˚ ãòƒ Óò¶)̨ !õ Ï̂Ñ˛ !òÉ Ï̂ü°Ï Ñ˛Ó˚y

£ˆÏFäÈ–

S4V x!ì˛!Ó˚_´ ˛ô÷â˛yÓ˚í Óò¶)̨ !õÓ˚ £…y Ï̂¢Ó˚ ~Ñ˛!›˛ Ñ˛yÓ˚í–

S5V Óòã oÓƒy!î ˆÎõòñ xy¢ÓyÓ ˛ô Ï̂eÓ˚ ãòƒ Ñ˛y‡˛ñ Ñ˛yÜã !ü Ï̂“Ó˚ ãòƒ Ñ§̨ yâ˛yõyú £zì˛ƒy!îÓ˚ ãòƒ Óò¶)̨ !õ !Óò‹T

£ˆÏFäÈ–

S8V ≤ÃyÑ,̨ !ì˛Ñ˛ Ñ˛yÓ˚í ˆÎõòÈÙÙÙÈ îyÓyòúñ x@¿%Í˛ôyì˛ £zì˛ƒy!îÓ˚ ãòƒÁ Óò¶)̨ !õ !Óò‹T £Î˚–

ö˛úyö˛ú ≠

xÓ˚̂ ÏíƒÓ˚ Óylfl˛ì˛ Ï̂s˛fÓ˚ ¢y Ï̂Ì xÓ˚̂ ÏíƒÓ˚ xy!îÓy¢# Óy ÓòÓy¢# õyò%°Ï̂ ÏîÓ˚ ã#ÓòÎyey Á Ï̂ì˛y≤Ãì˛ ¶˛y Ï̂Ó ã!v ¸̨ì˛

x Ï̂òÑ˛›˛y !õ Ï̂Ìyã#!Ó Ï̂îÓ˚ òƒyÎ˚– ÓòyM˛Èú ò‹T £ÁÎ˚yÓ˚ ö˛ Ï̂ú xy!îÓy¢# õyò%°Ï̂ ÏîÓ˚ ã#ÓòÎyeyÓ˚ Á˛ôÓ˚ !Ó!¶˛ß¨ ≤Ã¶˛yÓ

˛ô Ï̂v ¸̨̂ ÏäÈñ ˆ¢=!ú £úÈÙÙÙÈ

S1V ÓòyM˛Èú xy!îÓy¢# Ï̂îÓ˚ ïõ≈#Î˚ Á ¢yÇfl ,̨Ò!ì˛Ñ˛ ˛ô#‡˛fl˛iyò ö˛ Ï̂ú Óò ïπÇ¢ £ÓyÓ˚ ãòƒ ì˛y Ï̂îÓ˚ ¢yõy!ãÑ˛ Á

¢yÇfl ,̨Ò!ì˛Ñ˛ xyâ˛Ó˚í!Ó!ï !Ó!á¯ì˛ £Î˚–

S2V ÓòyM˛Èú ò‹T £ÁÎ˚yÎ˚ ì˛y Ï̂îÓ˚ Óy¢fl˛iyò fl˛iyòyhs˛!Ó˚ì˛ £Î˚–

S3V ÓòyM˛Èú ò‹T £ÓyÓ˚ ö˛ Ï̂ú ì˛y Ï̂îÓ˚ ã#!ÓÑ˛yÓ˚ õ)ú v z̨Í¢ !Óò‹T £Î˚ ~ÓÇ ˛ôyüy˛ôy!ü ì˛y Ï̂îÓ˚ õyò!¢Ñ˛ Á üyÓ˚#!Ó˚Ñ˛

fl ∫̨yfl˛iƒ !Óò‹T £Î˚–

S4V Ó˚&!ã Ó˚&!›˛Ó˚ ãòƒ ì˛yÓ˚y òyòyò x¢yõy!ãÑ˛ !e´Î˚yÑ˛úy Į̈̂ ôÓ˚ ¢y Ï̂Ì Î%_´ £Î˚–

S5V ÓòyM˛Èú !Óò‹T £ÓyÓ˚ ö˛ Ï̂ú ˛ô,!ÌÓ#Ó˚ x Ï̂òÑ˛ ãyÎ˚Üy Ï̂ì˛ !Ó!¶˛ß¨ ≤Ãyâ˛#ò ãòãy!ì˛ !Óú%Æ £ Ï̂Î˚ ˆÜ Ï̂äÈ–

2.3.4 ˆÎÔÌ Óò ˛ô!Ó˚â˛yúò ÓƒÓfl˛iy (Joint Forest Management)

˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¶˛yÓ˚¢yõƒ Ó˚«˛y Ñ˛Ó˚yÓ˚ ãòƒ ~ÓÇ Óò¶)̨ !õ ¢ÇÓ˚«˛ Ï̂íÓ˚ ãòƒ òyòy ïÓ˚̂ ÏíÓ˚ ˛ô!Ó˚Ñ˛“òy @˘Ã£í Ñ˛Ó˚y £ Ï̂Î˚̂ ÏäÈ

ì˛y Ï̂îÓ˚ õ Ï̂ïƒ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ £ú ˆÎÔÌ Óò ˛ô!Ó˚â˛yúò ÓƒÓfl˛iy– ~!›˛ ~Ñ˛!›˛ fl˛iyò#Î˚ ãòÜí ~ÓÇ ¢Ó˚Ñ˛y Ï̂Ó˚Ó˚ ÓòîÆ Ï̂Ó˚Ó˚

ˆÎÔÌ ¢£ Ï̂Îy Ï̂Ü Óò ˛ô!Ó˚â˛yúò ÓƒÓfl˛iy (Joint Forest Management)– ~!›˛ ≤ÃÌõ ≤Ã Ï̂â˛‹Tyõ)úÑ˛ ¶˛y Ï̂Ó 1971ÈÙÈ72

¢y Ï̂ú ˛ô!ÿ˛õÓ Ï̂DÓ˚ ˆõ!îò#˛ô%Ó˚ ˆãúyÓ˚ xyv ¸̨yÓy!v ¸̨ ãD Ï̂ú â˛yú% Ñ˛Ó˚y £Î˚– ˆ¢£z ¢õÎ˚ ÓòîÆ Ï̂Ó˚Ó˚ xy!ïÑ˛y!Ó˚Ñ˛ !äÈ Ï̂úò
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v˛É x!ãì˛ Ñ%̨ õyÓ˚ Óƒyòyã≈#– ≤ÃÌõyÓfl˛iyÎ˚ xyv ¸̨yÓy!v ¸̨̂ Ïì˛ 11!›˛ @˘Ãy Ï̂õÓ˚ 3670 ãò ¢î¢ƒ Ï̂Ñ˛ !ò Ï̂Î˚ ~£z ˆÎÔÌ Ñ˛õ≈¢)â˛#

â˛yú% Ñ˛Ó˚y £Î˚– ˛ôÓ˚Óì≈̨ #Ñ˛y Ï̂ú 1989ÈÙÈ1990ÈÙÈ~ ˛ô!ÿ˛õÓD ¢Ó˚Ñ˛yÓ˚ JFM ˆÑ˛ xò%̂ Ïõyîò ˆîÎ˚ ~ÓÇ ~›˛yÁ ãyòyÎ˚

ˆÎ Óò≤Ã!ì˛Ó˚«˛y ¢!õ!ì˛Ó˚ ¢î¢ƒÓ˚y ˆõy›˛ Ñ˛y¤˛ãyì˛ o Ï̂ÓƒÓ˚ !Óe´ Ï̂Î˚Ó˚ 25% ¶˛yÜ ˛ôy Ï̂Ó ~ÓÇ ì˛yÓ˚y Ñ˛y¤˛ Óƒì˛#ì˛ xòƒyòƒ

oÓƒy!îÁ Óò ˆÌ Ï̂Ñ˛ ¢Ç@˘Ã£ Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚̂ ÏÓ– ˛ôÓ˚Óì≈̨ #Ñ˛y Ï̂ú ˛ô!ÿ˛õÓ Ï̂D xy Ï̂Ó˚y x Ï̂òÑ˛ Óò≤Ã!ì˛Ó˚«˛y ¢!õ!ì˛ Ü!‡˛ì˛ £Î˚ñ

~Ó˚ ˛ôÓ˚Óì≈̨ #Ñ˛y Ï̂ú xòƒyòƒ Ó˚yãƒ ~ÓÇ ¶˛yÓ˚ì˛ ¢Ó˚Ñ˛yÓ˚ ~£z ˆÎÔÌ Óò˛ô!Ó˚â˛yúò ÓƒÓfl˛iyÎ˚ xò%≤Ãy!íì˛ £ Ï̂Î˚ òyòy ãyÎ˚ÜyÎ˚

~Ó˚ ≤Ã Ï̂Î˚yÜ Ñ˛ Ï̂Ó˚ â˛ Ï̂ú Ï̂äÈ–

2.4 Ö!òã ¢¡ôî (Mineral Resources)

≤ÃyÑ,̨ !ì˛Ñ˛¶˛y Ï̂Ó Ó˝ ú«˛ ÓäÈÓ˚ ï Ï̂Ó˚ ¶)̨ ˛ô,̂ Ï¤˛ Ö!ò Ï̂ãÓ˚ ¢,!‹T £ Ï̂Î˚ Ìy Ï̂Ñ˛– ~Ó˚ ~Ñ˛!›˛ !ò!î≈‹T Ó˚y¢yÎ˚!òÑ˛ ˜Ó!ü‹Tƒ xy Ï̂äÈ–

xyÑ˛!Ó˚Ñ˛ £ú ~Ñ˛!›˛ Ö!òã Óy x Ï̂òÑ˛ Ö!ò Ï̂ãÓ˚ ¢õ!‹T ÎyÓ˚ ˆÌ Ï̂Ñ˛ ≤Ã Ï̂Î˚yãò#Î˚ ˛ôîyÌ≈ !ò‹Òyüò Ñ˛Ó˚y ~ÓÇ !Ó!¶˛ß¨ Ñ˛y Ï̂ã

úyÜy Ï̂òy ¢Ω˛Óñ ˆÎõòÈÙÙÙÈ ïyì%̨ ñ ˆúy£yñ !ò Ï̂Ñ˛úñ ì˛yõy !ãB˛ ≤Ã¶,̨ !ì˛ !ü“ Ï̂«˛ Ï̂e ÓƒÓ£*ì˛ x!ì˛ ≤Ã Ï̂Î˚yãò#Î˚ Ñ§̨ yâ˛yõyú

~äÈyv ¸̨y Ñ˛Î˚úyñ ˆ˛ô Ï̂› Δ̨y!úÎ˚yõñ ˆ¢yòyñ !£ Ï̂Ó˚ £zì˛ƒy!îÁ Ö!òã ¢¡ô Ï̂îÓ˚ v z̨îy£Ó˚í–

Ö!òã xyÑ˛!Ó˚Ñ˛ Ï̂Ñ˛ õy!›˛Ó˚ Ü¶˛#Ó˚ ˆÌ Ï̂Ñ˛ Öòò Ñ˛ Ï̂Ó˚ Óy£ẑ ÏÓ˚ ~ Ï̂ò Ñ˛y Ï̂ã úyÜy Ï̂òy £Î˚– ~£z Öòò Ñ˛yÎ≈ ¢yïyÓ˚íì˛

â˛yÓ˚!›˛ ïy Į̈̂ ô £ Ï̂Î˚ Ìy Ï̂Ñ˛ÈÙÙÙÈ

≤Ã¢ Į̈̂ ôÑ˛!›˛Ç (prospecting) ≠ Ö!ò Ï̂ãÓ˚ ¢ı˛yò Ñ˛Ó˚y–

xˆÏß∫°Ïí (Exploration) ≠ Ö!ò Ï̂ãÓ˚ xÓfl˛iyòñ xyÑ˛yÓ˚ñ xyÎ˚ì˛ò ~ÓÇ xÌ≈̃ Ïò!ì˛Ñ˛ õ)úƒ ˛ô!Ó˚õy˛ô Ñ˛Ó˚y–

v˛zß¨Î˚ò (Development) ≠ òyòy !òõ≈yí Ñ˛yã Á ˛ô!Ó˚Ñ˛y‡˛y Ï̂õy ˜ì˛!Ó˚ Ñ˛Ó˚y Îy Ï̂ì˛ õy!›˛Ó˚ !ò Ï̂â˛ ãõy Ö!òã ˆÓÓ˚

Ñ˛ Ï̂Ó˚ xyòy ÎyÎ˚–

ˆüy°Ïí (Exploitation) ≠ Ö!òÓ˚ õïƒ ˆÌ Ï̂Ñ˛ Ö!òã ˆÓÓ˚ Ñ˛ Ï̂Ó˚ xyòy–

2.4.1 Öòò ˛ôk˛!ì˛

¢yïyÓ˚í ¶˛y Ï̂Ó 2 ïÓ˚̂ ÏòÓ˚ Öòò Ñ˛Ó˚y £ Ï̂Î˚ Ìy Ï̂Ñ˛ÈÙÙÙÈ

S1V ˛ô,¤˛ì˛ú Öòò (Surface Mining) ≠ ~!›˛ Óì≈̨ õy Ï̂ò Ó˝ú ≤Ãâ˛!úì˛ Öòò ˛ôk˛!ì˛– ¶)̨ ˛ô,̂ Ï¤˛Ó˚ ÜyäÈ˛ôyúyñ õy!›˛

~ÓÇ ≤ÃyÌ!õÑ˛ !üúy hfl˛Ó˚̂ ÏÑ˛ Ö%§̂ Ïv ¸̨ ˆö˛úy £Î˚ ~ÓÇ ì˛yÓ˚̨ ôÓ˚ Ö!ò Ï̂ãÓ˚ hfl˛Ó˚!›˛ Ö%§̂ Ïv ¸̨ Óy£ẑ ÏÓ˚ !ò Ï̂Î˚ xy¢y £Î˚– v z̨îy£Ó˚íÈÙÙÙÈ

Open pit mining, Strip mining £zì˛ƒy!î–

S2V ¶)̨ Ü¶≈̨ fl˛i Öòò (Underground Mining) ≠ ¢%v ¸̨D Ö%§̂ Ïv ¸̨ õy!›˛Ó˚ Ü¶˛# Ï̂Ó˚ ˆ˛ôÔ§̂ ÏäÈ ì˛yÓ˚ ˆÌ Ï̂Ñ˛ Ö!ò Ï̂ãÓ˚

hfl˛Ó˚!›˛ Ï̂Ñ˛ Óy£ẑ ÏÓ˚ xyòy £Î˚– ¶)̨ ˛ô,̂ Ï¤˛Ó˚ v z̨̨ ô!Ó˚ì˛ú x«˛ì˛ Ìy Ï̂Ñ˛ ~ÓÇ Öò Ï̂òÓ˚ ˛ôÓ˚ ö§̨ yÑ˛y ãyÎ˚Üy!›˛ Óy!ú myÓ˚y ¶˛!ì≈̨  Ñ˛ Ï̂Ó˚

ˆîÁÎ˚y £Î˚– Drift mining, Slop mining ~£z ˛ôk˛!ì˛Ó˚ v z̨îy£Ó˚í–

2.4.2 ¶˛yÓ˚̂ Ïì˛Ó˚ Ö!òã ¢¡ôî (Minaral resources in India)

¶˛yÓ˚ì˛ ≤ÃyÑ,̨ !ì˛Ñ˛ Ö!òã ¢¡ô Ï̂îÓ˚ ¶˛y[˛yÓ˚ ~ÓÇ Ö!ò Ï̂ãÓ˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚£z ¶˛yÓ˚ì˛ xyã ì˛yÓ˚ fl˛iyò !Ó Ï̂Ÿª

Á˛ô Ï̂Ó˚Ó˚ !î Ï̂Ñ˛ @˘Ã£í Ñ˛ Ï̂Ó˚ â˛ Ï̂ú Ï̂äÈ– ≤ÃyÎ˚ 87 ïÓ˚̂ ÏòÓ˚ Ö!òã ¢¡ôî ¶˛yÓ˚ì˛ v z̨Í˛ôyîò Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛–
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¶˛yÓ˚̂ Ïì˛Ó˚ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ Ö!òã ~ÓÇ ì˛y Ï̂îÓ˚ v z̨Í˛ôß¨ fl˛iúÈÙÙÙÈ

e´!õÑ˛ ¢ÇÖƒy Ö!òã fl įyò

1 xƒyú%!õ!òÎ˚yõ ˆÑ˛Ó˚yúy

2 ~¢ Ï̂Ófi›˛¢ Ñ˛í≈y›˛Ñ˛ñ Ó˚yãfl˛iyò

3 Ó:y£z›˛ G˛yv ¸̨Ö[˛ñ õ£yÓ˚y‹T…ñ â˛[˛#Üv ¸̨

4 Ñ˛Î˚úy ˛ô!ÿ˛õÓD SÓ˚y!òÜOVñ G˛yv ¸̨Ö[˛ SG˛y!Ó˚Î˚yñ ˆÓyÑ˛y Ï̂Ó˚yV

5 £# Ï̂Ó˚ õïƒ≤Ã Ï̂îü S˛ôyß¨yV

6 ˆ¢yòy Ñ˛í≈y›˛Ñ˛ SˆÑ˛yúyÓ˚V

7 ˆe´y!õÎ˚yõ Á!v ¸̨üy S¢%!Ñ˛®yV

8 Ö!òã ˆì˛ú xy¢yõ

2.4.3 ˛ô!Ó˚̂ ÏÓü Á ¢õy Ï̂ãÓ˚ v z̨̨ ôÓ˚ Öòò Ñ˛y Ï̂Î≈Ó˚ ≤Ã¶˛yÓ (Environmental and social impacts of
mining)

S1V ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ v z̨̨ ôÓ˚ ≤Ã¶˛yÓ ≠

Öòò Ñ˛yÎ≈ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ v z̨̨ ôÓ˚ Óƒy˛ôÑ˛ £y Ï̂Ó˚ ≤Ã¶˛yÓ ˆö˛ Ï̂ú Ìy Ï̂Ñ˛ñ ˆÎõòÈÙÙÙÈ

 ˆ¢yòyñ !¢¢yñ ì˛yõyñ !ãB˛ñ Ó˚& Į̈̂ ôyñ ˆúy£y ¢yïyÓ˚í ¢yúö˛£zv˛ Î%_´ ˛ôyÌÓ˚ ˆÌ Ï̂Ñ˛ ˛ôyÁÎ˚y ÎyÎ˚– ¢%ì˛Ó˚yÇ Öòò

Ñ˛y Ï̂ãÓ˚ ˛ôÓ˚ xyÑ˛!Ó˚Ñ˛ ¢Ç@˘Ã£ £ Ï̂Î˚ ˆÜ Ï̂ú ˛ôyÌ Ï̂Ó˚Ó˚ ˆÎ !Óüyú ˛ôy£yv ¸̨ ¢,!‹T £Î˚ ì˛yÓ˚ ˆÌ Ï̂Ñ˛ Ó°Ï≈yÓ˚ ¢õÎ˚ ˛ôyÌ Ï̂Ó˚

ÌyÑ˛y «˛!ì˛Ñ˛Ó˚ ˛ôîyÌ≈ ã Ï̂úÓ˚ ¢y Ï̂Ì !õ Ï̂ü !Ü Ï̂Î˚ xƒy!¢v˛ ãyì˛#Î˚ ì˛Ó˚ú Óã≈ƒ ˛ôîy Ï̂Ì≈Ó˚ ¢,!‹T Ñ˛ Ï̂Ó˚– v ẑ̨ ÏÕ‘Öƒ

!Ó°ÏÎ˚ ~£z ˆÎ xƒy!¢v˛ ãyì˛#Î˚ Óã≈ƒ xy Ï̂¢ ˛ôy Ï̂ü ÌyÑ˛y ˛ôîy Ï̂Ì≈Ó˚ õ Ï̂ïƒÓ˚ î)!°Ïì˛ ˆõÔú ˆÎõòÈÙÙÙÈ ì˛yõyñ !¢¢yñ

Ñ˛ƒyv˛!õÎ˚yõñ ˛ôyÓ˚î £zì˛ƒy!î Ï̂Ñ˛ oÓ#¶)̨ ì˛ Ñ˛ Ï̂Ó˚ ~ÓÇ ì˛y ˛ôÓ˚Óì≈̨ # Ñ˛y Ï̂ú ˆ¶˛Ôõ ãú hfl˛Ó˚̂ ÏÑ˛ î)!°Ïì˛ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛–

 lfl˛˛ôyÑ,̨ !ì˛ Öòò Ñ˛yÎ≈ãyì˛ Óã≈ƒ ˛ôîyÌ≈ ˆÌ Ï̂Ñ˛ Ó°Ï≈yÑ˛y Ï̂ú xÓ!ü‹T !Ó!¶˛ß¨ ¶˛y!Ó˚ ïyì%̨  ˆe´y!õÎ˚yõñ xƒyú%!õ!òÎ˚yõñ

Ñ˛ƒyv˛!õÎ˚yõ £zì˛ƒy!î ˛ôyŸª≈Óì≈̨ # ã Ï̂ú â˛ Ï̂ú xy Ï̂¢ ~ÓÇ î)°Ïí á›˛yÎ˚–

 ~äÈyv ¸̨y Öòò Ñ˛yã Ñ˛Ó˚̂ Ïì˛ x!ì˛!Ó˚_´ õyeyÎ˚ ¶)̨ !õ«˛Î˚ £ Ï̂Î˚ Ìy Ï̂Ñ˛ Îy ˛ôyŸª≈Óì≈̨ # òî# Óy ãúyüÎ˚̂ ÏÑ˛ «˛!ì˛@˘Ãhfl˛

Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– Open cast miningÙÈ~Ó˚ ˆ«˛ Ï̂e õy!›˛ Ï̂ì˛ x Ï̂òÑ˛ Ü¶˛#Ó˚ Ü Ï̂ì≈̨ Ó˚ ¢,!‹T £Î˚ ~ÓÇ ì˛yÓ˚ ãòƒ

≤Ã!ì˛!òÎ˚ì˛ ãú Ï̂Ñ˛ Óy£ẑ ÏÓ˚ ˛ôy Ï̂¡ôÓ˚ ¢y£y Ï̂Îƒ ˆö˛úy £Î˚ñ ö˛úfl ∫̨Ó˚*˛ô õy!›˛Ó˚ !ò Ï̂â˛Ó˚ ãú hfl˛Ó˚ £…y¢ ˛ôyÎ˚–
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 Öòò Ñ˛y Ï̂ãÓ˚ ãòƒ ~ÓÇ ì˛yÓ˚ ˛ô!Ó˚Ó£ Ï̂òÓ˚ ãòƒ ›˛òÈÙÈ›˛ò ï%̂ Ïúyñ õy!›˛ Óyì˛y Ï̂¢ ˆõ Ï̂ü ~ÓÇ ÓyÎ%̊î)°Ïí Ñ˛ Ï̂Ó˚–

 Öòò Ñ˛y Ï̂ãÓ˚ ãòƒ !Óüyú ~úyÑ˛y ã%̂ Ïv ¸̨ Óò¶)̨ !õ Á ¶)̨ ˛ô,̂ Ï¤˛Ó˚ õy!›˛ Ï̂Ñ˛ ¢!Ó˚̂ ÏÎ˚ ˆîÁÎ˚y £Î˚ ö˛úfl ∫̨Ó˚*˛ô ã#Ó

˜Ó!â˛ Ï̂eƒÓ˚ £…y¢ á Ï̂›˛–

 v z̨Í˛ôß¨ ˛ôyÌÓ˚ñ õy!›˛Ó˚ hfl(̨ ˛ô xy Ï̂ü˛ôy Ï̂üÓ˚ â˛y°Ï̂ ÏÎyÜƒ ã!õ Ï̂Ñ˛ «˛!ì˛@˘Ãhfl˛ Ñ˛ Ï̂Ó˚ Á õy!›˛Ó˚ ≤ÃÑ,̨ !ì˛Ó˚ ˛ô!Ó˚Óì≈̨ ò

á›˛yÎ˚–

S2V ¢õy Ï̂ãÓ˚ Á˛ôÓ˚ ≤Ã¶˛yÓ ≠

 Ñ˛Ö Ï̂òy Ñ˛Ö Ï̂òy fl˛iyò#Î˚ Óy!¢®y Ï̂îÓ˚ ¢¡ô)í≈¶˛y Ï̂Ó xòƒe ¢!Ó˚̂ ÏÎ˚ !ò Ï̂Î˚ ÎyÁÎ˚y £Î˚– ~Ó˚ö˛ Ï̂ú ì˛y Ï̂îÓ˚ ã#ÓòÎyey

Á ¶)̨ !õ ¢Ó£z ò‹T £Î˚–

 Öòò Ñ˛y Ï̂ãÓ˚ ãòƒ Óy£ẑ ÏÓ˚ ˆÌ Ï̂Ñ˛ x Ï̂òÑ˛ ◊!õÑ˛ xy Ï̂¢ ~ÓÇ xy Ï̂ü˛ôy Ï̂ü Ó¢!ì˛ Ü Ï̂v ¸̨ ˆì˛y Ï̂ú Îy ˛ô)̂ ÏÓ≈Ó˚ fl˛iyò#Î˚

õyò%°Ïãò Ï̂îÓ˚ fl ∫̨y¶˛y!ÓÑ˛ ã#ÓòÎyey Á ¢Çfl ,̨Ò!ì˛ Ï̂Ñ˛ ≤Ã¶˛y!Óì˛ Ñ˛ Ï̂Ó˚–

 ˛ô!Ó˚̂ ÏÓüñ ˆ¶˛Ôõãúñ ÓyÎ%̊ñ Öyîƒ î)°Ï̂ ÏíÓ˚ ö˛ Ï̂ú fl˛iyò#Î˚ xy!îÓy¢# Ï̂îÓ˚ üyÓ˚#!Ó˚Ñ˛ xÓò!ì˛ á Ï̂›˛ ~ÓÇ !¢!úÑ˛!¢¢ñ

xy¢ Ï̂Ó¢ Ï̂›˛y!¢¢ñ Ñ˛ƒy™y Ï̂Ó˚Ó˚ õì˛ ã!›˛ú ˆÓ˚y Ï̂ÜÓ˚ ¢,!‹T £Î˚–

 ~äÈyv ¸̨y ã#!ÓÑ˛y Á õyò%̂ Ï°ÏÓ˚ xÌ≈̃ Ïò!ì˛Ñ˛ v z̨ß¨!ì˛Ó˚ ãòƒ Öòò Ñ˛yã ¢y£yÎƒ Ñ˛ Ï̂Ó˚–

2.5 ¶)̨ !õ ¢¡ôî (Land Resources)

˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ v z̨̨ ôyîyò=!úÓ˚ õ Ï̂ïƒ xòƒì˛õ £ú ¶)̨ !õ– xyÓ˚ ¶)̨ !õ x!ì˛ õ)úƒÓyò ¢¡ôî Ó Ï̂ú xì˛# Ï̂ì˛ Ó˚yãyÎ˚

Ó˚yãyÎ˚ Î%k˛ ˆú Ï̂Ü Ï̂äÈ– ÷ï% ì˛y£z òÎ˚ñ Óì≈̨ õy Ï̂ò ¶)̨ !õÓ˚ x!ïÑ˛y Ï̂Ó˚Ó˚ ãòƒ ˛ô!Ó˚Óy Ï̂Ó˚Ó˚ õ Ï̂ïƒñ ˛ôyüy˛ôy!ü ˛ô!Ó˚Óy Ï̂Ó˚Ó˚ õ Ï̂ïƒ

~õò!Ñ˛ î%!›˛ ≤Ã!ì˛ Ï̂Óü# ˆî Ï̂üÓ˚ õ Ï̂ïƒ !ÓÓy Ï̂îÓ˚ Ñ˛õ ò!ãÓ˚ ˆõ Ï̂ú òy– üï%õye ã!õ x!ï@˘Ã£ Ï̂íÓ˚ ãòƒ î%!›˛ ≤Ã!ì˛ Ï̂Óü#

ˆîü xyã ˛ôyÓ˚õyí!ÓÑ˛ ˆÓyõy !Ó Ï̂fl˛≥˛yÓ˚̂ ÏíÓ˚ ˝B˛yÓ˚ !î Ï̂FäÈ–

2.5.1 ¶)̨ !õ Á ¶)̨ !õ ¢¡ô Ï̂îÓ˚ =Ó˚&c (Importance of Land and Land Resources)

˛ô,!ÌÓ#Ó˚ 29% fl˛iú¶˛yÜ Îy v z̨§â%̨ ñ ˆÑ˛yÌyÁ !üúyhfl˛Ó˚ xyÓyÓ˚ ˆÑ˛yÌyÁ õy!›˛Ó˚ xyhfl˛Ó˚í myÓ˚y ë˛yÑ˛y– ~£z fl˛iú¶˛y Ï̂ÜÓ˚

õy!›˛ñ ãúñ Ö!òãñ v z̨!qî Á ã#Óãls˛ Ï̂Ñ˛ õyò%°Ï !ò Ï̂ãÓ˚ ≤Ã Ï̂Î˚yãò ˆõ›˛y Ï̂ì˛ ¢¡ôî !£¢y Ï̂Ó ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚– ~Ó˚ !¶˛!_ Ï̂ì˛

xÌ≈̃ Ïò!ì˛Ñ˛ v z̨ß¨!ì˛
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õyò%°Ï Ñ,̨ !°ÏÑ˛yÎ≈ Á Öyîƒ v z̨Í˛ôyîò Ñ˛Ó˚̂ ÏäÈ– Óy¢fl˛iy Ï̂òÓ˚ ãòƒ ü£Ó˚ @˘Ãyõ ˜ì˛!Ó˚ Ñ˛Ó˚̂ ÏäÈñ ~äÈyv ¸̨y !ü“yM˛ÈúÁ Ü Ï̂v ¸̨ ì%̨ ú Ï̂äÈ–

¶)̨ !õ ~Ñ˛!›˛ xòÓ#Ñ˛Ó˚í ˆÎyÜƒ ¢¡ôî £ Ï̂úÁ ¢!‡˛Ñ˛¶˛y Ï̂Ó ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïú ì˛y Ï̂Ñ˛ òÓ#Ñ˛Ó˚í ˆÎyÜƒ ¢¡ô Ï̂î ˛ô!Ó˚Ó!ì≈̨ ì˛

Ñ˛Ó˚y ¢Ω˛Ó–

2.5.2 ¶)̨ !õÓ˚ xÓ«˛Î˚ Á ¶)̨ !õ î)°Ïí (Land Degradation and Land Pollution)

ãò¢ÇÖƒy Ó,!k˛Ó˚ ¢y Ï̂Ì ¢y Ï̂Ì â˛y!£îyÁ x Ï̂òÑ˛ ˆÓ Ï̂v ¸̨̂ ÏäÈ ö˛ Ï̂ú v z̨ß¨ì˛ Ñ,̨ !°ÏÑ˛y Ï̂Î≈Ó˚ õyïƒ Ï̂õ xì˛ƒ!ïÑ˛ Öy Ï̂îƒÓ˚

ˆÎyÜyòñ !ü“ Á v z̨ß¨ì˛ òÜÓ˚ ˛ô!Ó˚Ñ˛“òyÓ˚ Ó,!k˛ á Ï̂›˛ Ï̂äÈ ÎyÓ˚ ¢y Ï̂Ì ¶)̨ !õÓ˚ xÓ«˛Î˚ Á î)°Ïí ¢õyò%̨ ôy!ì˛Ñ˛ £y Ï̂Ó˚ Ó,!k˛

ˆ˛ô Ï̂Î˚ â˛ Ï̂ú Ï̂äÈ–

≤ÃyÑ,̨ !ì˛Ñ˛ Ñ˛yÓ˚̂ Ïí Óy õyò%̂ Ï°ÏÓ˚ xì˛ƒ!ïÑ˛ ˛ô!Ó˚õy Ï̂í ÓƒÓ£y Ï̂Ó˚Ó˚ ö˛ Ï̂ú ¶)̨ !õÓ˚ ÓƒÓ£yÓ˚ ˆÎyÜƒì˛y £…y¢ ˆ˛ô Ï̂ú ì˛y ¶)̨ !õÓ˚

xÓ«˛Î˚ òy Ï̂õ ˛ô!Ó˚!â˛ì˛– ~ Ï̂«˛ Ï̂e fl ∫̨“ ÓƒÓfl˛iy˛ôòyÓ˚ õyïƒ Ï̂õ fl ∫̨“ ¢õ Ï̂Î˚Ó˚ õ Ï̂ïƒ ¶)̨ !õ Ï̂Ñ˛ xyÓyÓ˚ ˛ô)̂ ÏÓ≈Ó˚ xÓfl˛iyÎ˚ !ö˛!Ó˚̂ ÏÎ˚

!ò Ï̂Î˚ ÎyÁÎ˚y ¢Ω˛Ó˛ôÓ˚ £Î˚–

¶)̨ !õÓ˚ ¢yïyÓ˚í v z̨Í˛ôyî Ï̂òÓ˚ ¢y Ï̂Ì î)!°Ïì˛ ˛ôîy Ï̂Ì≈Ó˚ xò%≤Ã Ï̂Ó Ï̂üÓ˚ ö˛ Ï̂ú õy!›˛Ó˚ ÓƒÓ£yÓ˚ ˆÎyÜƒì˛y ˛ô%̂ ÏÓ˚y˛ô%!Ó˚ ò‹T £ Ï̂Î˚

ÎyÎ˚– ˆÑ˛yòÓ˚Ñ˛õ ÓƒÓfl˛iy˛ôòy Óy ˛ôk˛!ì˛ xÓú¡∫ò Ñ˛Ó˚̂ ÏúÁ ˆÑ˛yò !Ó Ï̂ü°Ï ˛ô!Ó˚Óì≈̨ ò £Î˚ òy–

2.5.3 ¶)̨ !õ xÓ«˛ Ï̂Î˚Ó˚ Ñ˛yÓ˚í

¶)̨ !õ xÓ«˛ Ï̂Î˚Ó˚ Ñ˛yÓ˚í=!ú £úÈÙÙÙÈ

≤ÃyÑ,̨ !ì˛Ñ˛ Ñ˛yÓ˚í ≠

 ˛ôyÓ≈ì˛ƒ xM˛È Ï̂ú ¶)̨ !õÓ˚ ïπ Ï̂¢Ó˚ Ñ˛yÓ˚̂ Ïí ¶)̨ !õÓ˚ xÓòõò á Ï̂›˛–

ÓòƒyÓ˚ ¢õÎ˚ ¢yõ!Î˚Ñ˛¶˛y Ï̂Ó ¶)̨ !õÓ˚ ÓƒÓ£yÓ˚ ˆÎyÜƒì˛y £…y¢ ˛ôyÎ˚–

ÓòƒyÓ˚ ¢õÎ˚ v z̨̨ ôÑ)̨ úÓì≈̨ # xM˛È Ï̂ú ¢yõ%!oÑ˛ ˆòyòy Óy!ú ë%̨ Ï̂Ñ˛ ¶)̨ !õÓ˚ úÓíy_´ì˛y Ó,!k˛ Ñ˛ Ï̂Ó˚–

õò%°Ïƒ ¢,‹T Ñ˛yÓ˚í ≠

x!ì˛!Ó˚_´ â˛y°ÏÓy Ï̂¢Ó˚ õyïƒ Ï̂õ ¶)̨ !õÓ˚ v z̨Ó≈Ó˚ì˛y £…y¢ ˛ôyÎ˚–

x!òÎ˚!s˛fì˛ ˛ô÷â˛yÓ˚̂ ÏíÓ˚ ö˛ Ï̂ú ¶)̨ !õÓ˚ ÓƒÓ£yÓ˚ ˆÎyÜƒì˛y £…y¢ ˛ôyÎ˚–

Ö!ò xM˛È Ï̂ú Öòò ¢,‹T ¶˛!Ó°Ïƒ Ï̂ì˛Ó˚ ãòƒ ≤Ãâ%̨ Ó˚ ÓƒÓ£yÎ≈ ã!õ ò‹T £Î˚–

ü£Ó˚yM˛È Ï̂úÓ˚ xyÓã≈òy ¢M˛È Ï̂Î˚Ó˚ ö˛ Ï̂ú ≤Ãâ%̨ Ó˚ ˛ô!Ó˚õy Ï̂í ã!õ xÓƒÓ£yÎ≈ £ Ï̂Î˚ Á Ï̂‡˛–

2.5.4 ¶)̨ !õ ïπ¢ (Landslide)

ˆÑ˛yò ¶)˛¶˛yˆÏÜÓ˚ !Óhfl+˛ì˛ xÇü ≤ÃyÑ,˛!ì˛Ñ˛ Óy õyò%ˆÏ°ÏÓ˚ !e´Î˚yÓ˚ ≤Ã¶˛yˆÏÓ £‡˛yÍ !Óâ%˛ƒì˛ £ˆÏÎ˚ !òˆÏâ˛ ˆòˆÏõ xy¢yˆÏÑ˛

¶)˛!õïπ¢ ÓˆÏú– ¢yïyÓ˚íì˛ ˛ôy£y!v˛¸ xM˛ÈˆÏú Ó°Ï≈yÑ˛yˆÏú Öyv˛¸y ë˛yú Î%_´ xÇü=!úˆÏì˛ ~£z ïÓ˚ˆÏíÓ˚ á›˛òy ˆîÖˆÏì˛

˛ôyÁÎ˚y ÎyÎ˚–
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Ñ˛yÓ˚í ≠

≤ÃyÑ,̨ !ì˛Ñ˛ Ñ˛yÓ˚í=!ú £úÈÙÙÙÈ

S1V ¶)̨ !õÑ˛¡ô S2V x!ïÑ˛ Ó,!‹T˛ôyì˛ S3V ì˛#Ó  Öyv ¸̨y ë˛y Ï̂ú â%̨ ƒ!ì˛ ÌyÑ˛ Ï̂ú S4V ¶)̨ !õÓ˚ Ü‡˛ò S5V xhs˛Ó≈ì≈̨ # ã Ï̂úÓ˚

≤ÃÓy£ ÌyÑ˛ Ï̂ú ¶)̨ !õïπ¢ £ Ï̂Î˚ Ìy Ï̂Ñ˛–

õò%°Ïƒ ¢,‹T Ñ˛yÓ˚í ≠

 ˛ô!Ó˚Ó£ò ÓƒÓfl˛iy v z̨ß¨ì˛ Ñ˛Ó˚yÓ˚ ì˛y!Ü Ï̂î Ó˚yhfl˛yñ ˆÓ˚úúy£zò ˜ì˛!Ó˚ Ñ˛Ó˚y £ Ï̂FäÈ ˛ôyÓ≈ì˛ƒ xM˛È Ï̂ú–

v˛ƒyõ !òõ≈yí

ÓòyM˛Èú ò‹T

Ó,£Í xRy!úÑ˛yñ ˆ£y Ï̂›˛ú £zì˛ƒy!î ˛ôy£y Ï̂v ¸̨Ó˚ ë˛yú ˜ì˛!Ó˚Ó˚ õyïƒ Ï̂õ ¶)̨ !õïπ Ï̂¢Ó˚ ≤Ã Ï̂Ñ˛y˛ô Ó,!k˛ Ñ˛ Ï̂Ó˚̂ ÏäÈ–

≤Ã¶˛yÓ ≠

~Ó˚ ≤Ã¶˛y Ï̂Ó ≤Ãyí£y!ò £Î˚ ~õò!Ñ˛ Óv ¸̨ !Ó˛ôÎ≈̂ ÏÎ˚ Á ˆv˛ Ï̂Ñ˛ xyò Ï̂ì˛ ˛ôy Ï̂Ó˚ñ Óò¶)̨ !õ ò‹T £Î˚ñ ã#Ó Ï̃Ó!â˛eƒ ïπÇ¢

£Î˚– Ó˚yhfl˛y áy›˛ñ !òõ≈yí ò‹T £ Ï̂Î˚ ÎyÎ˚–

2.5.5 õ,!_Ñ˛y «˛Î˚ (Land erosion)

òî#ñ ÓyÎ̊% ≤Ã¶˛yÓñ Ó,!‹TÓ̊ ãú Á ¢õ%o ì˛Ó̊D ≤Ã¶,̨ !ì˛ ≤ÃyÑ,̨ !ì˛Ñ˛ Ñ˛yÓ̊ Ï̂íÓ̊ ≤Ã¶˛y Ï̂Ó ≤Ã!ì˛!òÎ̊ì˛ õ,!_Ñ˛y «˛Î̊ £ Ï̂Î̊ â˛ Ï̂ú Ï̂äÈ–

õyò%̂ Ï°ÏÓ̊ !e´Î̊yÑ˛úy Į̈̂ ôÓ̊ myÓ̊y ì˛y xy Ï̂Ó̊y Ó,!k˛ ˛ôy Ï̂FäÈñ ö˛úfl ∫̨Ó̊*˛ô Ñ,̨ !°Ï ã!õÓ̊ ˛ô!Ó̊õyí £…y¢ ˛ôy Ï̂FäÈñ v z̨Í˛ôyîò Óƒy£ì˛ £ Ï̂FäÈ–

 ˛ôy£y Ï̂v ¸̨Ó˚ ïy Į̈̂ ô â˛y°Ï Ñ˛Ó˚yÓ˚ ãòƒ Á ÜÓy!î ˛ô÷ â˛yÓ˚̂ ÏíÓ˚ ãòƒ ¶)̨ !õ«˛Î˚ £Î˚–

Óò¶)̨ !õ Á õy!›˛Ó˚ Á˛ô Ï̂Ó˚Ó˚ ¢Ó%ã £…y¢ Ñ˛Ó˚yÓ˚ ö˛ Ï̂ú õy!›˛ xyúÜy £ Ï̂Î˚ ÎyÎ˚ ~ÓÇ ì˛yÓ˚ «˛Î˚ £Î˚–

Ö!ò xMÈ˛ Ï̂ú Öòò Ñ˛y Ï̂ãÓ˚ ãòƒ õ,!_Ñ˛yÓ˚ Î Ï̂Ì‹T «˛Î˚ £Î˚–

õ,!_Ñ˛yÓ˚ «˛Î˚ !òÎ˚s˛f Ï̂íÓ˚ v z̨̨ ôyÎ˚ É

 ˛ôy£y!v ¸̨ xMÈ˛ Ï̂ú ë˛yú% ãyÎ˚Üy Ï̂ì˛ Óò¶)̨ !õÓ˚ ¢,!‹T Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

v z̨̨ ôÑ)̨ Ï̂ú ˛ôyv ¸̨ Óy ˛ôyÌÓ˚ myÓ˚y v z̨̨ ôÑ)̨ ú xMÈ˛ú ˆë˛ Ï̂Ñ˛ !î Ï̂ì˛ £ Ï̂Ó Îy Ï̂ì˛ «˛Î˚ òy £Î˚–

 ˛ôy£y Ï̂v ¸̨Ó˚ ë˛y Ï̂ú â˛y Ï̂°ÏÓ˚ ãòƒ v z̨̨ ôÎ%_´ ë˛yú ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ ì˛ Ï̂Ó£z â˛y°Ï Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

õÓ˚&¶)̨ !õÓ˚ â˛y!Ó˚!î Ï̂Ñ˛ G˛yÁ Üy Ï̂äÈÓ˚ õì˛ ÜyäÈ úy!Ü Ï̂Î˚ ÓúÎ˚ Óò¶)̨ !õ !òõ≈yí Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

2.6 ãú ¢¡ôî (Water Resource)

ãú ã#ÓÑ%̨ Ï̂úÓ˚ Ñ˛y Ï̂äÈ xì˛ƒyÓüƒÑ˛ ¢¡ôîñ ãú äÈyv ¸̨y ã#Óò x¢Ω˛Ó– xyõÓ˚y ÖyÓyÓ˚ äÈyv ¸̨y 30 !îò ˛ôÎ≈hs˘˛ ˆÓ§̂ Ïâ˛

ÌyÑ˛ Ï̂ì˛ ˛ôy!Ó˚ !Ñ˛ls˘˛ ãú äÈyv ¸̨y õye Ñ˛ Ï̂Î˚Ñ˛ !îò£z ˆÓ§̂ Ïâ˛ ÌyÑ˛y ¢Ω˛Ó– xyõy Ï̂îÓ˚ üÓ˚# Ï̂Ó˚ ã Ï̂úÓ˚ ˛ô!Ó˚õyí 1% Ñ˛õ Ï̂ú

xyõÓ˚y ˆì˛‹TyÓ˚ xò%¶˛Ó £Î˚ !Ñ˛ls˘˛ 10% Ñ˛õ Ï̂ú õ,ì%̨ ƒ ˛ôÎ≈hs˘˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚–
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õyò%̂ Ï°ÏÓ˚ ˜îò!®ò Ñ˛y Ï̂ã ã Ï̂úÓ˚ =Ó˚&c x˛ô!Ó˚¢#õ– fl˛̈yòñ ˆüÔ Ï̂â˛Ó˚ Ñ˛y Ï̂ãñ Ó˚yß̈yñ Ü,£fl į!ú ˛ô!Ó˚‹ÒyÓ˚ ˛ô!Ó˚FäÈß̈ì˛yÓ˚

Ñ˛yÓ˚̂ Ïí ≤Ãâ%̨ Ó˚ ˛ô!Ó˚õy Ï̂í ãú ÓƒÓ£yÓ˚ £ Ï̂Î˚ Ìy Ï̂Ñ˛– ã#ÓòÎy˛ôò äÈyv˛̧yÁ õyòÓ ¢¶˛ƒì˛yÓ˚ ¢y Ï̂Ì ã Ï̂úÓ˚ =Ó˚&c x˛ô!Ó˚¢#õ–

õyòÓ ¢¶˛ƒì˛yÓ˚ xì˛#ì˛ á§y›˛ Ï̂ú ãyòy ÎyÎ˚ ¢¶˛ƒì˛yÓ˚ ¢,!‹T £ Ï̂Î˚!äÈú òî# Ï̂Ñ˛ ˆÑ˛w Ñ˛ Ï̂Ó˚ ~äÈyv˛̧y Ñ,̨ !°ÏÑ˛yÎ≈ Á !ü“ Ï̂«˛ Ï̂e

≤Ãâ%̨ Ó˚ ˛ô!Ó˚õy Ï̂í ã Ï̂úÓ˚ ≤Ã Ï̂Î˚yãò £ Ï̂Î˚ Ìy Ï̂Ñ˛– ~£z ≤Ã Ï̂Î˚yã Ï̂òÓ˚ ˆÎyÜyò !î Ï̂ì˛ ¶)̨ Ü Ï̂¶≈̨ Ó˚ ãú ¶˛y[˛y Ï̂Ó˚Ó˚ ÓƒÓ£yÓ˚ Óyv˛̧ Ï̂äÈ–

ö˛ Ï̂ú ¶)̨ Ü¶≈̨ fl į ã Ï̂úÓ˚ ¶˛y[˛yÓ˚ e´õü ¢ÇÑ%̨ !â˛ì˛ £ Ï̂FäÈñ Óyv˛̧ Ï̂äÈ ãú ¢ÇÑ˛›˛– ãú ¢¡ô Ï̂îÓ˚ £…y Ï̂¢Ó˚ Ñ˛yÓ˚̂ Ïí xyã

Óyhfl%̨ ì˛ Ï̂s f̨Ó˚ ã#Ó Ï̃Ó!â˛eƒ ˛ôÎ≈hs˘˛ ¢ÇÑ˛ Ï̂›˛Ó˚ õ%̂ ÏÖ–

2.6.1 ¶)̨ ˛ô,̂ Ï¤˛Ó˚ ã Ï̂úÓ˚ Ó^˘›˛ò (Distribution of water on Earth)

˛ô,!ÌÓ#Ó˚ 71 ¶˛yÜ ãú Á 29 ¶˛yÜ fl įú ì˛y£z xy˛ôyì˛ î,!‹T Ï̂ì˛ ã Ï̂úÓ˚ ¶˛y[˛yÓ˚ x˛ô!Ó˚¢#õ £ Ï̂úÁñ xyã !Ó Ï̂ŸªÓ˚

Ó˝ ˆîü ãú ¢ÇÑ˛ Ï̂›˛ ¶%̨ Ü Ï̂äÈ– ì˛yÓ˚ ≤Ãïyò Ñ˛yÓ˚í £ú ˛ô,!ÌÓ# Ï̂ì˛ ˆõy›˛ ã Ï̂úÓ˚ 97 üì˛yÇü ãú ¢õ%̂ Ïo xÓfl įyò Ñ˛Ó˚̂ ÏäÈ

Îy xy¢ Ï̂ú xÓƒÓ£yÎ≈ ˆòyòy ãú xyÓ˚ Óy!Ñ˛ 3 üì˛yÇü ãú Îy fl įú ¶˛y Ï̂Ü xy Ï̂äÈ ì˛y fl ∫̨yî% ã Ï̂úÓ˚ õ Ï̂ïƒ ˛ô Ï̂v˛̧– ~£z

3% ãú ¢!MÈ˛ì˛ xy Ï̂äÈñ ¶)̨ ˛ô,̂ Ï¤˛Ó˚ ãúñ ¶)̨ ÈÙÈx¶˛ƒhs˘˛ Ï̂Ó˚Ó˚ ãúñ ˆõÓ˚& ≤Ã Ï̂îü Á ˛ôy£y Ï̂v˛̧ ÓÓ˚ö˛ !£¢y Ï̂Ó–

¶)̨ ÈÙÈ¶˛y Ï̂Ü ã Ï̂úÓ˚ 2% ãú ÓÓ˚ö˛ !£¢y Ï̂Ó ¢!MÈ˛ì˛ xy Ï̂äÈ !£õÓy£ ~ÓÇ ˛ôy£y Ï̂v˛̧ñ xyÓ˚ Óy!Ñ˛ 1% ãú Îy xy¢ Ï̂ú

xyõÓ˚y ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy!Ó˚ ì˛yÓ˚ òî# òyúyñ ãúyüÎ˚ Á ˆ¶˛Ôõ ãú hfl Į̈̂ ÏÓ˚ ¢!MÈ˛ì˛ xy Ï̂äÈ– fl įú ¶˛y Ï̂ÜÓ˚ ~£z 1%
ãúÓ˚y!ü Ï̂Ñ˛ 100 ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚̂ Ïú 96.6% ˆ¶˛Ôõ ãúñ 1.4% ãúyü Ï̂Î˚Ó˚ ãúñ ˆòyòy £…î Á Öy!v˛̧ 1.4% ~ÓÇ

ãú#Î˚ Óy‹ô Á òî# òyúy 0.8%–

Ñ˛yÓ˚í ≠

¶)̨ !õ«˛Î˚ ~Ñ˛!›˛ Ö%Ó fl ∫̨y¶˛y!ÓÑ˛ á›˛òyÈÙÙÙÈ

fl˛iú¶˛y Ï̂ÜÓ˚ ãúÓr›˛ò SÓÓ˚ö˛ äÈyv ¸̨yV

xÓfl˛iyò ã Ï̂úÓ˚ ˛ô!Ó˚õyí S%V

ˆ¶˛Ôõ ãúhfl˛Ó˚ SxÜ¶˛#Ó˚V 48.3

ˆ¶˛Ôõ ãúhfl˛Ó˚ SÜ¶˛#Ó˚V 48.3

˛ô%Ñ%̨ Ó˚ñ ãúyüÎ˚ 1.4

ˆòyòy ã Ï̂úÓ˚ Ö§y!v ¸̨ Á £…î 1.2

õ,!_Ñ˛yÓ˚ ãú#Î˚ Óy‹ô 0.7

òî# òyúy Á xòƒyòƒ 0.1

¢%ì˛Ó˚yÇ v z̨̨ ô!Ó˚v z̨_´ ãú Ór›˛ò myÓ˚y ˆÓyG˛y Îy Ï̂FäÈ ˆõy›˛ ÓƒÓ£yÎ≈ ã Ï̂úÓ˚ ˆÓ!üÓ˚ ¶˛yÜ›˛y£z ˆ¶˛Ôõ hfl˛ Ï̂Ó˚ ¢!M˛Èì˛– !Ñ˛ls˛

ì˛y xy£Ó˚í Ñ˛Ó˚y Ñ˛‹T¢yïƒ ì˛yäÈyv ¸̨y ˆ¶˛Ôõ ãú ¢%̂ Į̈ ôÎ˚ ã Ï̂úÓ˚ ¢ Ï̂Ó≈yÍÑ,̨ ‹T ¶˛y[˛yÓ˚– Î Ï̂ÌFäÈ ÓƒÓ£yÓ˚ ~£z õ)úƒÓyò

¢¡ô Ï̂îÓ˚ £…y¢ á›˛y Ï̂FäÈ– ì˛y£z ≤Ã Ï̂Î˚yãò !ÓÑ˛“ ¶˛yÓòyÓ˚ Îy xyÜyõ#!î Ï̂òÓ˚ ãú ¢ÇÑ˛›˛ î)Ó˚ Ñ˛Ó˚̂ ÏÓ–
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2.6.2  ¶)̨ ˛ô,̂ Ï¤˛Ó˚ Á ¶)̨ Ü Ï̂¶≈̨ Ó˚ ã Ï̂úÓ˚ ÓƒÓ£yÓ˚ Á x˛ôÓƒÓ£yÓ˚ (Use and over-utilization of surface and
       groundwater)

˜îò!®ò ¢õhfl˛ !e´Î˚yÑ˛úy Į̈̂ ôÓ˚ ãòƒ ã Ï̂úÓ˚ ≤Ã Ï̂Î˚yãò#Î˚ì˛y x˛ô!Ó˚¢#õ– fl ¨̨yòñ ÖyÁÎ˚yÈÙÈîyÁÎ˚y Á Ü,£fl˛iú#Ó˚ Ñ˛y Ï̂ãÓ˚

ãòƒ ã Ï̂úÓ˚ ≤Ã Ï̂Î˚yãò x Ï̂òÑ˛– Ü,£fl˛iyú#Ó˚ Ñ˛y Ï̂ã õyÌy !˛ôä%È ã Ï̂úÓ˚ ˛ô!Ó˚õyí 70ÈÙÈ130 !ú›˛yÓ˚ÈÙÈ~Ó˚ õì˛– ~äÈyv ¸̨y

Ñ,̨ !°ÏÑ˛yãñ !ü Ï̂“Ó˚ ˆ«˛ Ï̂e ˛≤Ã Ï̂Î˚yãò#Î˚ ã Ï̂úÓ˚ ˛ô!Ó˚õyí x Ï̂òÑ˛ ˆÓ!ü– ì,̨ ì˛#Î˚ !Ó Ï̂ŸªÓ˚ xÌ≈yÍ v z̨ß¨Î˚òü#ú ˆîü=!úÓ˚

ˆ«˛ Ï̂e Ñ,̨ !°ÏÑ˛y Ï̂Î≈ ÓƒÓ£*ì˛ ã Ï̂úÓ˚ ˛ô!Ó˚õyí ≤ÃyÎ˚ 70%– ÷ï% v z̨ß¨Î˚òü#ú ˆîü=!ú£z òÎ˚ v z̨ß¨ì˛ ˆîü=!úÓ˚ ˆ«˛ Ï̂eÁ

Ñ,̨ !°Ï̂ Ïì˛ ÓƒÓ£*ì˛ ã Ï̂úÓ˚ ˛ô!Ó˚õyí ˆÓ!ü ì˛ Ï̂Ó !ü“ Ï̂«˛ Ï̂eÁ ~Ó˚ ˛ô!Ó˚õyí ì%̨ úòyõ)úÑ˛¶˛y Ï̂Ó ˆÓ!ü–

¢¶˛ƒì˛yÓ˚ ≤Ãyâ˛#òÑ˛y Ï̂ú ã Ï̂úÓ˚ ≤Ã Ï̂Î˚yãò !äÈú x“ !Ñ˛ls˛ Óì≈̨ õy Ï̂ò v z̨ß¨ì˛ ã#ÓòÎyeyÓ˚ ì˛y!Ü Ï̂î @˘Ãyõ Á ü£ Ï̂Ó˚ ã Ï̂úÓ˚

ÓƒÓ£yÓ˚ ˆÓ Ï̂v ¸̨̂ ÏäÈ– ~£z ã Ï̂úÓ˚ â˛y!£îy ˆõ›˛y Ï̂ì˛ ˆ¶˛Ôõ ã Ï̂úÓ˚ ÓƒÓ£y Ï̂Ó˚Ó˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ü#úì˛y ˆÓ Ï̂v ¸̨̂ ÏäÈ e´õü– !Ó÷k˛

Á ˛ôyò Ï̂ÎyÜƒ ~£z ˆ¶˛Ôõ ãú Ï̂Ñ˛ Ü,£fl˛iyú#ñ ˆ¢ Ï̂â˛ ~ÓÇ !ü“ Ï̂«˛ Ï̂e ÓƒÓ£yÓ˚ Ñ˛Ó˚y !Ó÷k˛ ã Ï̂úÓ˚ x˛ôâ˛Î˚ äÈyv ¸̨y xòƒ

!Ñ˛ä%È òy– ¢Ó˚Ñ˛yÓ˚ Ñ˛ì,≈̨ Ñ˛ Ü,£#ì˛ !Óòyõ)̂ Ïúƒ !Óî%ƒÍ Á ¢Ó%ã !Ó≤’ Ï̂ÓÓ˚ ˛ôî Ï̂«˛ Į̈̂ ô xyã ˆ¶˛Ôõ ãú hfl˛Ó˚ £…y Ï̂¢Ó˚ xòƒì˛õ

Ñ˛yÓ˚í £ Ï̂Î˚ î§y!v ¸̨̂ ÏÎ˚̂ ÏäÈ– ¢¶˛ƒì˛y Îì˛ v z̨ß¨ì˛ £ Ï̂Î˚̂ ÏäÈ ã Ï̂úÓ˚ ÓƒÓ£yÓ˚ ˆÓ Ï̂v ¸̨̂ ÏäÈ ~ÓÇ ö˛úfl ∫̨Ó˚*˛ô õy!›˛Ó˚ ãú#Î˚ Óy Ï̂‹ôÓ˚

£…y¢ á Ï̂›˛ Ï̂äÈ ÎyÓ˚ ö˛ú õÓ˚&Ñ˛Ó˚í ≤Ã!e´Î˚yñ v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôÈÙÙÙÈ ˙!ì˛£y!¢Ñ˛ ¢Ó≈ß¨ì˛ !¢ı%̨ ¢¶˛ƒì˛y Á !õüÓ˚#Î˚ ¢¶˛ƒì˛y xyã

õÓ˚&¶)̨ !õÓ˚ @˘Ãy Ï̂¢–

ã Ï̂úÓ˚ ~£z xì˛ƒy!ïÑ˛ ÓƒÓ£y Ï̂Ó˚Ó˚ Ñ˛yÓ˚̂ Ïí xyÜyõ# !î Ï̂ò ˜îò!®ò ã#Ó Ï̂ò ÓƒÓ£*ì˛ ã Ï̂úÓ˚ ¢ÇÑ˛›˛ ˆîÖy ˆî Ï̂Óñ ì˛y£z

≤Ã Ï̂Î˚yãò ã Ï̂úÓ˚ ¢!‡˛Ñ˛ ÓƒÓ£yÓ˚ ~ÓÇ ≤Ã Ï̂Î˚yãò#Î˚ ã Ï̂úÓ˚ ˆÎyÜyò Ó,!k˛ Ñ˛Ó˚y– ì˛ Ï̂Ó ~Ñ˛!›˛ ¢%ÖÓÓ˚ £ú ãú Ï̂Ñ˛

˛ô!Ó˚̂ Ïüyïò Ñ˛ Ï̂Ó˚ Ó˝ÓyÓ˚ ˛ô%òÉÓƒÓ£yÓ˚ Ñ˛Ó˚y ¢Ω˛Ó– ~›˛y ÷ò Ï̂ú xÓyÑ˛ £ Ï̂Óò xyõy Ï̂îÓ˚ Óì≈̨ õyò ÓƒÓ£yÎ≈ ãú Ñ˛ Ï̂Î˚Ñ˛

ú«˛ ÓäÈÓ˚ xy Ï̂Ü ˜ì˛!Ó˚– ¢%ì˛Ó˚yÇ ãú ˛ô!Ó˚̂ Ïüyï Ï̂òÓ˚ õyïƒ Ï̂õ ÓƒÓ£yÎ≈ ã Ï̂úÓ˚ ˆÎyÜyò ˆîÁÎ˚y ¢Ω˛Ó–

ãú ¢¡ô Ï̂îÓ˚ ÓƒÓ£yÓ˚

Ñ˛yÎ≈yÓú# !ÓˆÏŸª ãˆÏúÓ˚ !ü“ !¶˛!_Ñ˛ v˛zß¨ì˛ v˛zß¨Î˚òü#ú ˆîˆÏü ãˆÏúÓ˚ ¶˛yÓ˚ˆÏì˛ ãˆÏúÓ˚

ÓƒÎ˚ (%) ˆîˆÏü ãˆÏúÓ˚ ÓƒÎ˚ (%) ãˆÏúÓ˚ ÓƒÎ˚ (%) ÓƒÎ˚ (%)

Ñ,˛!°ÏÑ˛yã 70 30 82 70

!ü“ 22 59 10 15

Ü,£fl˛iyú# 8 11 8 5

2.6.3 ã Ï̂úÓ˚ x˛ôÓƒÓ£yÓ˚ ≠

!î Ï̂òÓ˚ ÷Ó˚& Ï̂ì˛ á%õ ¶˛yày ˆÌ Ï̂Ñ˛ Ó˚y Ï̂ì˛ á%õy Ï̂ì˛ ÎyÁÎ˚y ˛ôÎ≈hs˛ ã Ï̂úÓ˚ ÓƒÓ£yÓ˚ £Î˚ ¢Ó Ï̂«˛ Ï̂e– ≤Ãì˛ƒ£ xyõy Ï̂îÓ˚

ã#ÓòÎyeyÓ˚ ì˛y!Ü Ï̂î 70ÈÙÈ130 !ú›˛yÓ˚ ãú õyÌy !˛ôä%È ≤Ã Ï̂Î˚yãò– ì˛ Ï̂Ó ~Ó˚ ˛ô!Ó˚õyí fl˛iyò !Ó Ï̂ü Ï̂°Ï ˛ô!Ó˚Ó!ì≈̨ ì˛ £ Ï̂Î˚

Ìy Ï̂Ñ˛– Óì≈̨ õy Ï̂ò xì˛ƒy!ïÑ˛ ã Ï̂úÓ˚ ÓƒÓ£yÓ˚ñ î)°Ïíñ ãú ¢ÇÑ˛ Ï̂›˛Ó˚ ¢¡ø%Ö#ò Ñ˛ Ï̂Ó˚̂ ÏäÈ– 2019 ¢y Ï̂ú @˘Ã#‹øÑ˛y Ï̂ú ˆâ˛ß¨y£z

¢£ ˆÓü Ñ˛ Ï̂Î˚Ñ˛!›˛ v z̨ß¨ì˛ ü£Ó˚ ¶˛Î˚yÓ£ ãú ¢ÇÑ˛ Ï̂›˛Ó˚ ¢¡ø%Ö#ò £ Ï̂Î˚̂ ÏäÈ– xyÜyõ# !î Ï̂ò ~Ó˚ ¶˛Î˚yÓ£ì˛y Ñ˛õ Ï̂Ó òy ÓÓ˚Ç

Óyv ¸̨̂ ÏÓ– ì˛y£z ≤Ã Ï̂Î˚yãò ã Ï̂úÓ˚ x˛ôÓƒÓ£yÓ˚ Ñ˛!õ Ï̂Î˚ ãú¢ÇÑ˛›˛ î)Ó˚ Ñ˛Ó˚y–
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ãú x˛ôÓƒÓ£y Ï̂Ó˚Ó˚ õyïƒõ=!ú £úÈÙÙÙÈ

Ñ,̨ !°ÏÑ˛y Ï̂Î≈ x!ì˛!Ó˚_´ !Ó÷k˛ ˆ¶˛Ôõ ã Ï̂úÓ˚ ÓƒÓ£yÓ˚–

÷‹Ò xM˛È Ï̂ú xyo≈ Ñ,̨ !°ÏÓ˚ ≤ÃÓì≈̨ ò–

ü£Ó˚yM˛È Ï̂ú ˆ˛ôÔÓ˚¢¶˛y myÓ˚y x!ì˛!Ó˚_´ ãú ¢Ó˚ÓÓ˚y£ ~ÓÇ ãú ¢Ó˚ÓÓ˚y£ Ñ˛Ó˚yÓ˚ Ñ˛ú ˆÌ Ï̂Ñ˛ õyey!ì˛!Ó˚_´

˛ô!Ó˚õy Ï̂í ãú ˛ô Ï̂v ¸̨ ÎyÁÎ˚y–

Óy!v ¸̨ áÓ˚ñ ãyõyÑ˛y˛ôv ¸̨ñ Üy!v ¸̨ ≤Ã¶,̨ !ì˛ ˛ô!Ó˚‹ÒyÓ˚ Ñ˛Ó˚yÓ˚ Ñ˛yÓ˚̂ Ïí ≤Ãâ%̨ Ó˚ ˛ô!Ó˚õy Ï̂í ãú ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚–

 !ü“yM˛È Ï̂ú ÓƒÓ£*ì˛ ãú ˛ô%òÉ ÓƒÓ£yÓ˚ òy Ñ˛Ó˚y ~ÓÇ î)!°Ïì˛ ãúÈ òî#ÈÙÈòyúy Ï̂ì˛ ˆö˛ Ï̂ú ì˛y î)!°Ïì˛ Ñ˛Ó˚y–

ì˛y˛ô !Óî%ƒÍ ˆÑ˛w=!ú Ï̂ì˛ ≤Ãâ%̨ Ó˚ ˛ô!Ó˚õy Ï̂í ã Ï̂úÓ˚ ≤Ã Ï̂Î˚yãò £Î˚ ~ÓÇ ì˛y Ï̂ì˛ ˛ô%òÉ ˛ô!Ó˚̂ Ïüy!ïì˛ ãú ÓƒÓ£yÓ˚

òy Ñ˛ Ï̂Ó˚ òî# Á ˆ¶˛Ôõ ãú Î Ï̂ÌFäÈ ˛ô!Ó˚õy Ï̂í !ò‹Òyüò Ñ˛Ó˚yÓ˚ ö˛ Ï̂ú ãú hfl˛ Ï̂Ó˚Ó˚ £…y¢ á›˛ Ï̂äÈ–

xyo≈ xM˛È Ï̂ú ¶)̨ ˛ô,̂ Ï¤˛Ó˚ ã Ï̂úÓ˚ ¢%!Óïy ÌyÑ˛ Ï̂úÁ Ñ,̨ !°ÏÑ˛y Ï̂Î≈ ˆ¶˛Ôõ ã Ï̂úÓ˚ ÓƒÓ£yÓ˚–

2.6.4 ãú ¢ÇÑ˛›˛ !òÓyÓ˚í (Minimise water crisis)

!ò¡¨!ú!Öì˛ ˛ôk˛!ì˛=!ú xÓú¡∫ò Ñ˛ Ï̂Ó˚ ãú ¢ÇÑ˛›˛ !òÓyÓ˚í Ñ˛Ó˚y ¢Ω˛ÓÈÙÙÙÈ

 ãòÜí Ï̂Ñ˛ ã Ï̂úÓ˚ ÓƒÓ£yÓ˚ Á x˛ôÓƒÓ£yÓ˚ ¢¡ô Ï̂Ñ≈̨  K˛yò îyò Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó ~ÓÇ ¢ Ï̂â˛ì˛ò Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

ãú ¢Ó˚ÓÓ˚y£ Ñ˛Ó˚yÓ˚ Ñ˛ú=!ú Ï̂ì˛ fl ∫̨Î˚Ç!e´Î˚ ›˛ƒy˛ô ÓƒÓ£yÓ˚ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

≤Ã!ì˛!›˛ Óy!v ¸̨̂ Ïì˛ ÓƒÓ£*ì˛ ãú Ï̂Ñ˛ ˛ô%òÉ ÓƒÓ£yÎ≈ Ñ˛Ó˚yÓ˚ ÓƒÓfl˛iy Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

Ñ,̨ !°ÏÑ˛y Ï̂Î≈ ˆÎ ¢õhfl˛ ü¢ƒ â˛y Ï̂°Ï ˆÓ!ü ãú úy Ï̂Ü ì˛yÓ˚ ãyÎ˚ÜyÎ˚ fl ∫̨“ ãú úy Ï̂Ü ˆ¢£zÓ˚Ñ˛õ ü¢ƒ ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛

£ Ï̂Ó–

Drip ãú Ï̂¢â˛ Á !fl˛±B˛úyÓ˚ ˛ôk˛!ì˛ Ï̂ì˛ â˛y°Ï Ñ˛Ó˚̂ Ïú fl ∫̨“ ã Ï̂ú ˆÓ!ü ö˛¢ú £Î˚–

 !ü Ï̂“ v z̨ß¨ì˛ ≤ÃÎ%!_´ ÓƒÓ£yÓ˚ Ñ˛Ó˚y ≤Ã Ï̂Î˚yãò Îy Ï̂ì˛ Ñ˛õ ãú úy Ï̂Ü–

 !â˛Ó˚yâ˛!Ó˚ì˛ ˛ôk˛!ì˛ Ï̂ì˛ ˛ô%Ñ%̨ Ó˚ Á Öyú Öòò Ñ˛Ó˚yÓ˚ õyïƒ Ï̂õ Ó,!‹TÓ˚ ãú ¢ÇÓ˚«˛í–

Óy!v ¸̨Ó˚ äÈy Ï̂î Ó,!‹TÓ˚ ãú ¢Ç@˘Ã£ Ñ˛ Ï̂Ó˚ ì˛y Ñ˛y Ï̂ã úyÜy Ï̂òy £Î˚–

Î Ï̂ÌFäÈ Ü¶˛#Ó˚ òúÑ)̨ ˛ô Öòò Á Î Ï̂ÌFäÈ ãú ¢Ç@˘Ã Ï̂£Ó˚ ˆ«˛ Ï̂e î,ë ¸̨ ˛ôî Ï̂«˛˛ô @˘Ã£í Ñ˛Ó˚y îÓ˚Ñ˛yÓ˚–

ã Ï̂úÓ˚ îyõ ¢!‡˛Ñ˛ ¶˛y Ï̂Ó Ó˚yÖy v z̨!â˛ì˛ Îy Ï̂ì˛ xÎÌy x˛ôÓƒÓ£yÓ˚ òy £Î˚–

2.6.5 ¶˛yÓ˚̂ Ïì˛Ó˚ ãú ¢¡ô Ï̂îÓ˚ ÓƒÓfl˛iy˛ôòy (Water resource management in India)

1956 ¢y Ï̂ú ¶˛yÓ˚̂ Ïì˛ ãú ¢¡ôî ÓƒÓfl˛iy˛ôòy Ï̂Ñ˛ õyÌyÎ˚ ˆÓ˚̂ ÏÖ !Ó˚¶≈̨ yÓ˚ ˆÓyv≈̨  xƒyQ ˜ì˛!Ó˚ £Î˚ (River Board
Act, 1956)– òî# xÓÓy!£Ñ˛yÎ˚ ãú¢¡ô Ï̂îÓ˚ Ó^˘›˛òñ ÓƒÓfl˛iy˛ôòy Á ˛ô!Ó˚Ñ˛“òyÓ˚ v ẑ̨ Ïj Ï̂üƒ ~!›˛ ˜ì˛!Ó˚ Ñ˛Ó˚y £Î˚– òî#
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xÓÓy!£Ñ˛y ˛ôyŸª≈Óì≈̨ # Ó˚yãƒ=!úÓ˚ õ Ï̂ïƒ ˙Ñ˛ƒ òy ÌyÑ˛yÎ˚ñ Ó ·˛˛ô%e ˆÓyv≈̨ ñ òõ≈îy !òÎ˚s˛fí îÆÓ˚ñ îy Ï̂õyîÓ˚ ¶˛ƒy!ú

Ñ˛ Į̈̂ ô≈y Ï̂Ó˚üòñ ì%̨ D¶˛oy ˆÓyv≈̨  Ü‡˛ò Ñ˛Ó˚y £Î˚ v z̨_´ òî#=!úÓ˚ xÓÓy!£Ñ˛yÓ˚ ã Ï̂úÓ˚ Ó^˘›˛òñ ˛ô!Ó˚Ñ˛“òy Á ÓƒÓfl˛iy˛ôòyÓ˚

ì˛y!Ü Ï̂î–

¶˛yÓ˚̂ Ïì˛Ó˚ ¶)̨ Ü¶≈̨ fl˛i ã Ï̂úÓ˚ ˛ô!Ó˚õyí Á xÓfl˛iy ãyòyÓ˚ ãòƒ 1997 ¢y Ï̂úÓ˚ ã%úy£z õy Ï̂¢ ˆÑ˛w#Î˚ ¶)̨ Ü¶≈̨ fl˛i ãú îÆÓ˚

(Central Ground Water Authority) ˛ô!Ó˚̂ ÏÓü ¢ÇÓ˚«˛í xy£zòñ S1986V xï# Ï̂ò Ü‡˛ò Ñ˛Ó˚y £Î˚– Ó˚yãƒ=!úÓ˚

õ Ï̂ïƒ ãyì˛#Î˚ ãú ò#!ì˛ Á ¢õ#«˛y Ñ˛Ó˚yÓ˚ ãòƒ 'National Water Council' Ü‡˛ò Ñ˛Ó˚y £Î˚– ~£z ˛ô!Ó˚°Ï̂ ÏîÓ˚

ì˛_¥yÓïy Ï̂ò 2012 ¢y Ï̂ú ãyì˛#Î˚ ãú ò#!ì˛Ó˚ Ö¢v ¸̨y ˜ì˛!Ó˚ Ñ˛Ó˚y £Î˚ ÎyÓ˚ õ%Öƒ !Ó°ÏÎ˚ £ú ÚÚãú ~Ñ˛!›˛ ¢ÇÑ˛›˛y˛ôß¨

¢¡ôî ~ÓÇ ã#Óò Á Óylfl˛ì˛ Ï̂s˛fÓ˚ ãòƒ xyÓüƒÑ˛ÛÛ–

ãú¢¡ôî õs˛f Ï̂Ñ˛Ó˚ xï# Ï̂ò ÌyÑ˛y !Ó!¶˛ß¨ ¢Çfl˛iy=!ú v ẑ̨ ÏÕ‘Ö Ñ˛Ó˚y £úÈÙÙÙÈ

≤Ãïyò x!ö˛ Ï̂¢Ó˚ xhs˛¶%≈̨ _´ ≠

 ˆÑ˛w#Î˚ ãú Ñ˛!õüò (Central Water Commission, CWC)

 ˆÑ˛w#Î˚ õy!›˛ ~ÓÇ Ö!òã Ü Ï̂Ó°Ïíy ˆÑ˛w (Central Soil and Material Research Station, CSMRS)

¢£yÎ˚Ñ˛ x!ö˛¢ ≠

ÜDy Óòƒy !òÎ˚s˛fÑ˛ Ñ˛!õüò (Ganga Flood Control Commission, GFCC)

ö˛yÓ˚yE˛y Óƒy Ï̂Ó˚ã ≤ÃÑ˛“ (Farakka Barrage Project; FBP)

ˆÑ˛w#Î˚ ãú Á ü!_´ Ü Ï̂Ó°Ïíy ˆÑ˛w (Central Water & Power Research Station; CWPRS)

Îõ%òy òî# ˆÓyv≈̨  (Yamuna River Board, YRB)

~äÈyv ¸̨y ≠

NPCC (National Projects Construction Corporation Limited)

NIH (National Institute of Hydrology)

Brahmaputra Board

Tunghabhadra Board

ÈÙÙÙÈ£zì˛ƒy!î ~Ó˚ xhs˛Ü≈ì˛

2.7 ïyÓ˚í Ï̂ÎyÜƒ v z̨ß¨Î˚̂ ÏòÓ˚ ïyÓ˚íy (Concept of Sustainable development)

xyhs˛ã≈y!ì˛Ñ˛ hfl˛ Ï̂Ó˚ ˛ô!Ó˚̂ ÏÓü ¢Çe´yhs˛ ¶˛yÓòy!â˛hs˛yÓ˚ ≤ÃÌõ ¢ö˛ú v ẑ̨ ÏîƒyÜ ÷Ó˚& £Î˚ 1972 ¢y Ï̂ú– ~£z ÓäÈÓ˚

¢%£ẑ Ïv˛ Ï̂òÓ˚ Ó˚yãïyò# fi›˛Ñ˛ Ï̂£y Ï̂õ Ó˚y‹T…¢Ç Ï̂áÓ˚ õyòÓ ˛ô!Ó˚̂ ÏÓü (Human Environment) ü#°Ï≈Ñ˛ ¢ Ï̂¡øú Ï̂ò ˛ô!Ó˚̂ ÏÓü

Á v z̨ß¨Î˚̂ ÏòÓ˚ õ Ï̂ïƒ !ò!Óv ¸̨ ¢¡ôÑ≈̨  Ü Ï̂v ¸̨ ˆì˛yúyÓ˚ ú Ï̂«˛ƒ !Ó Ï̂ŸªÓ˚ ¢Ó ˆîü Ï̂Ñ˛ xy£¥yò Ñ˛Ó˚y £Î˚– ~ Ï̂ì˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ õ)ú

¢õ¢ƒy=!ú ~ÓÇ î)°Ïí ¢¡ô!Ñ≈̨ ì˛ !Óhfl˛y!Ó˚ì˛ xy Ï̂úyâ˛òy £Î˚ñ ~ÓÇ ˛ô!Ó˚̂ ÏÓü Á v z̨ß¨Î˚ò ¢¡ô Ï̂Ñ≈̨  109!›˛ !¢k˛yhs˛ ˆòÁÎ˚y

£Î˚– ~Ó˚̨ ôÓ˚ 1980 ¢y Ï̂ú ≤ÃÑ,̨ !ì˛ Á ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ô Ï̂îÓ˚ ¢ÇÓ˚«˛ Ï̂í xyhs˛ã≈y!ì˛Ñ˛ ¢Çá (International Union for
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the conservation of Nature and Natural Resources) ïyÓ˚í Ï̂ÎyÜƒ Óy !fl˛i!ì˛ü#ú v z̨ß¨Î˚̂ ÏòÓ˚ ïyÓ˚íy!›˛Ó˚ v z̨̨ ôÓ˚

=Ó˚&c ˆîÎ˚– ~Ó˚Á Ñ˛ Ï̂Î˚Ñ˛ÓäÈÓ˚ ˛ôÓ˚ 1987 ¢y Ï̂ú Ó˚y‹T…̨ ô%̂ ÏOÓ˚ v ẑ̨ Ïîƒy Ï̂Ü fl˛iy!˛ôì˛ £Î˚ ˛ô!Ó˚̂ ÏÓü Á v z̨ß¨Î˚ò ¢Çe´yhs˛ !ÓŸª

Ñ˛!õüò (World commission on the Environment and development)– ~£z Ñ˛!õü Ï̂òÓ˚ ¢¶˛y˛ô!ì˛ !äÈ Ï̂úò

òÓ˚Á Ï̂Î˚Ó˚ ≤Ãïyòõs˛f# Ó yr›˛úƒyu˛ (Brundland) ~ÓÇ ì˛yÓ˚ òyõ xò%¢y Ï̂Ó˚ ~£z Ñ˛!õüò Ó yr›˛úƒyu˛ Ñ˛!õüò òy Ï̂õ

˛ô!Ó˚!â˛ì˛– ~£z Ñ˛!õüò ÚÚxyõy Ï̂îÓ˚ ¢yïyÓ˚í ¶˛!Ó°ÏƒÍÛÛ Óy "Our Common Future" ü#°Ï≈Ñ˛ ≤Ã!ì˛ Ï̂Óî Ï̂ò î#á≈fl˛iyÎ˚#

v z̨ß¨Î˚̂ ÏòÓ˚ î%!›˛ õ)ú !Ó°Ï̂ ÏÎ˚Ó˚ v z̨̨ ôÓ˚ =Ó˚&c xy Ï̂Ó˚y˛ô Ñ˛ Ï̂Ó˚ÈÙÙÙÈ (i) ˛ô!Ó˚̂ ÏÓü Óy Óylfl˛ì˛s˛f Ï̂Ñ˛ x«%̨ ] Ó˚yÖy ~ÓÇ (ii)
˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ =íÜì˛ õyò x˛ô!Ó˚Ó!ì≈̨ ì˛ ˆÓ˚̂ ÏÖ õyò%̂ Ï°ÏÓ˚ ã#ÓòïyÓ˚̂ ÏíÓ˚ õyò v z̨ß¨Î˚̂ Ïò Îbü#ú £ÁÎ˚y– ~£z î%!›˛ !Ó°ÏÎ˚̂ ÏÑ˛

õyÌyÎ˚ ˆÓ˚̂ ÏÖ Ó yr›˛úƒyu˛ Ñ˛!õüò !fl˛i!ì˛ü#ú v z̨ß¨Î˚̂ ÏòÓ˚ ¢Ó Ï̂â˛ Ï̂Î˚ ãò!≤ÃÎ˚ ¢ÇK˛y ˆîòÈÙÙÙÈ !fl˛i!ì˛ü#ú v z̨ß¨Î˚ò £ú

Óì≈̨ õy Ï̂òÓ˚ ¢õhfl˛ ≤Ã Ï̂Î˚yãò=!ú Ï̂Ñ˛ ~õò¶˛y Ï̂Ó ˆõ›˛y Ï̂òy Îy Ï̂ì˛ ¶˛!Ó°ÏƒÍ ≤Ãã Ï̂ß√Ó˚ â˛y!£îy=!ú ˆõ›˛y Ï̂òyÓ˚ «˛õì˛y ò‹T

òy £Î˚ (Sustainable development is the development that meets the needs and aspirations of
the present without compromising the ability of future generation to meet their own needs)–
!fl˛i!ì˛ü#ú v z̨ß¨Î˚̂ ÏòÓ˚ ¢¡ô Ï̂Ñ≈̨  Ó yr›˛úƒy Ï̂u˛Ó˚ ~£z Ó_´Óƒ ˛ôÓ˚Óì≈̨ #Ñ˛y Ï̂ú ≤Ãâ%̨ Ó˚ !Óì˛ Ï̂Ñ≈̨ Ó˚ ãß√ !î Ï̂úÁ ~£z Ó_´Óƒ xì˛ƒhs˛

=Ó˚&c˛ô)í≈– ˛ô Ï̂Ó˚ xÓüƒ 1991ˆì˛ IUCN Report ÚˆÑ˛Î˚y!Ó˚Ç ö˛Ó˚ !î xyÌ≈Û (Carino for the Earth) ~ÓÇ

1992ÈÙÈÓ˚ ¢!¡ø!úì˛ Ó˚y‹T…̨ ô%̂ ÏOÓ˚ Ó¢%ı˛Ó˚y ¢ Ï̂¡øú Ï̂òÓ˚ Ú~ Ï̂ãu˛y 21ÛÈÙÈÁ (Agenda 21 of Earth Summit) v z̨ß¨Î˚ò

¢¡∫̂ Ïı˛ ~Ñ˛£z Ñ˛Ìy Ó Ï̂ú– xÌ≈yÍ !fl˛i!ì˛ü#ú v z̨ß¨Î˚ò £úÈÙÙÙÈ

(1) Îy !›˛!Ñ˛ Ï̂Î˚ Ó˚yÖy ÎyÎ˚ Ñ˛ Ï̂Î˚Ñ˛ ≤Ããß√ ï Ï̂Ó˚

 (2) ÎyÓ˚ ~Ñ˛!›˛ ¢Ó≈yD#ò î,!‹T¶˛!D xy Ï̂äÈ–

 (3) Îy Óì≈̨ õy Ï̂òÓ˚ ãòƒ £ Ï̂úÁ ¶˛!Ó°Ïƒ Ï̂ì˛Ó˚ ˆÑ˛y Ï̂òy «˛!ì˛ Ñ˛ Ï̂Ó˚ òy–

 (4) Îy !Ó Ï̂ü°Ï Ñ˛ Ï̂Ó˚ ˛ô,!ÌÓ#Ó˚ ÜÓ˚#Ó õyò%̂ Ï°ÏÓ˚ â˛y!£îy ˛ô)Ó˚̂ ÏíÓ˚ !î Ï̂Ñ˛ ˆÓ!ü òãÓ˚ Ó˚y Ï̂Ö–

 (5) ¢yÇfl ,̨Ò!ì˛Ñ˛ Á ã#Ó Ï̃Ó!â˛eƒ Ó˚«˛yÓ˚ v z̨̨ ôÑ˛Ó˚̂ ÏíÓ˚ ÎÌyÎÌ ÓƒÓ£yÓ˚ ¢%!ò!ÿ˛ì˛ Ñ˛ Ï̂Ó˚–

2.7.1 ò#!ì˛ !ò Ï̂î≈!üÑ˛y (Guidelines)

!fl˛i!ì˛ü#ú v z̨ß¨Î˚ò ¢¡ô Ï̂Ñ≈̨  xyõÓ˚y ˆÎ ïyÓ˚íy ˆ˛ô Ï̂Î˚!äÈñ ì˛y Ï̂ì˛ ~›˛y fl˛ô‹T ˆÎ ãò¢yïyÓ˚̂ ÏíÓ˚ ¢!e´Î˚ ¢õÌ≈ò Á

¢£ Ï̂Îy!Üì˛y äÈyv ¸̨y ~£z ïÓ˚̂ ÏòÓ˚ v z̨ß¨Î˚ò ¢Ω˛Ó òÎ˚– ~ Ï̂«˛ Ï̂e ≤Ãïyò ò#!ì˛ !ò Ï̂î≈!üÑ˛y=!ú £úÈÙÙÙÈ

[1] v z̨ß¨Î˚òõ)úÑ˛ ˆÎÈÙÈˆÑ˛y Ï̂òy Ñ˛y Ï̂ã !¢k˛yhs˛ @˘Ã£ Ï̂íÓ˚ ¢õÎ˚ ãò¢yïyÓ˚í Ï̂Ñ˛ xÇü#îyÓ˚ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

[2] !Ó Ï̂ŸªÓ˚ !Ó!¶˛ß¨ xM˛È Ï̂ú !¶˛ß¨ !¶˛ß¨ xyÌ≈ÙÈ¢yõy!ãÑ˛ õì˛Óyî Á Ó˚#!ì˛ò#!ì˛ ≤Ãâ˛!úì˛ xy Ï̂äÈ– ¢%ì˛Ó˚yÇ ˛ô!Ó˚̂ ÏÓü

¢¡ô Ï̂îÓ˚ ¢!‡˛Ñ˛ ÓƒÓ£yÓ˚ Á ¢ÇÓ˚«˛ Ï̂íÓ˚ ãòƒ xÌ≈̃ Ïò!ì˛Ñ˛ Á ¢yõy!ãÑ˛ ˆÜy¤˛#=!úÓ˚ õ Ï̂ïƒ ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ ˆÓyG˛y˛ôv ¸̨y

≤Ã Ï̂Î˚yãò–

[3] !fl˛i!ì˛ü#ú v z̨ß¨Î˚̂ ÏòÓ˚ ãòƒ ¢¡ô Ï̂îÓ˚ ¢ÇÓ˚«˛í ≤Ã Ï̂Î˚yãò– ¢ÇÓ˚«˛ Ï̂íÓ˚ ãòƒ ≤Ã Ï̂Î˚yãòÈÙÙÙÈ

[a] ¢¡ô Ï̂îÓ˚ v z̨Í˛ôyîò Á ÓƒÓfl˛iyÓ˚ !òÎ˚s˛fí

[b] ˆÑ˛y Ï̂òy !Ó Ï̂ü°Ï ¢¡ôî ˆ¢£z¢Ó Ñ˛y Ï̂ã ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Óñ ˆÎ¢Ó Ñ˛y Ï̂ãÓ˚ ˛ô Ï̂«˛ v z̨̨ ô Ï̂ÎyÜ# ~ÓÇ xyÓ˚

ˆÑ˛y Ï̂òy ¢¡ôî ˛ô!Ó˚Óì≈̨  !£¢y Ï̂Ó ÓƒÓ£yÓ˚ Ñ˛Ó˚y Îy Ï̂Ó òy– Ö!òã ˆì˛ú v z̨_y˛ô ¢,!‹TÓ˚ Ñ˛y Ï̂ã Á !Óî%ƒÍ v z̨Í˛ôyî Ï̂ò ÓƒÓ£*ì˛
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£ Ï̂ì˛ ˛ôy Ï̂Ó˚– !Ñ˛ls˛ v z̨_y˛ô ¢,!‹T Ñ˛Î˚úyñ Ñ˛y‡˛ Óy ≤ÃyÑ,̨ !ì˛Ñ˛ Üƒy Ï̂¢Ó˚ myÓ˚yÁ £ Ï̂ì˛ ˛ôy Ï̂Ó˚– !Óî%ƒÍñ Ñ˛Î˚úy ˛ô%!v ¸̨̂ ÏÎ˚ xÌÓy

ãú≤ÃÓy£ ˆÌ Ï̂Ñ˛Á v z̨Í˛ôy!îì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚– Ö!òã ˆì˛ú ˛ô!Ó˚̂ Ïüyïò Ñ˛ Ï̂Ó˚ ˆÎ ˆ˛ô Ï̂› Δ̨yú Óy Üƒy Ï̂¢y!úò ˛ôyÁÎ˚y ÎyÎ˚

ì˛y ˆõy›˛Ó˚Üy!v ¸̨ Á !Óõyò Į̈̂ ôyì˛ â˛yúy Ï̂òyÓ˚ ãòƒ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚– !Ñ˛ls˛ ˆõy›˛Ó˚Üy!v ¸̨ Á !Óõyò Į̈̂ ôyì˛ â˛yúy Ï̂òyÓ˚ Ñ˛yã

Ñ˛Î˚úyñ Ñ˛y‡˛ñ ≤ÃyÑ,̨ !ì˛Ñ˛ Üƒy¢ Óy ãú!Óî%ƒ Ï̂ì˛Ó˚ myÓ˚y ¢Ω˛Ó òÎ˚– ¢%ì˛Ó˚yÇ ¢ÇÓ˚«˛ Ï̂íÓ˚ ãòƒ Ö!òã ˆì˛ú v z̨_y˛ô ¢,!‹T Óy

!Óî%ƒÍ v z̨Í˛ôyî Ï̂òÓ˚ ãòƒ ÓƒÓ£yÓ˚ òy Ñ˛ Ï̂Ó˚ ˆõy›˛Ó˚Üy!v ¸̨ Á !Óõyò Į̈̂ ôyì˛ â˛yúy Ï̂òyÓ˚ ãòƒ ~ÓÇ xyÓ˚Á ˆÎ¢Ó Ñ˛yã ˆì˛ú

äÈyv ¸̨y xyÓ˚ xòƒ ˆÑ˛y Ï̂òy !ã!ò Ï̂¢Ó˚ myÓ˚y ¢Ω˛Ó òÎ˚ ˆ¢£z¢Ó Ñ˛y Ï̂ãÓ˚ ãòƒ ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

 [c] ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ôî=!úÓ˚ õ Ï̂ïƒ Ñ˛Î˚úyñ ≤ÃyÑ,̨ !ì˛Ñ˛ Üƒy¢ñ Ö!òã ˆì˛ Ï̂úÓ˚ õ Ï̂ì˛y ˆÎ=!ú ¢!M˛Èì˛ Óy Ü!FäÈì˛

¢¡ôî ˆ¢=!úÓ˚ ˛ô!Ó˚Ó Ï̂ì≈̨  ÎÌy¢Ω˛Ó ãú≤ÃÓy£ñ ¢)Î≈!Ñ˛Ó˚íñ ÓyÎ%̊≤ÃÓy£ Á Óò¶)̨ !õÓ˚ õ Ï̂ì˛y ˛ô%ò¶≈̨ Ó ¢¡ôî ÓƒÓ£yÓ˚

Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó– ¢ÇÓ˚«˛ Ï̂íÓ˚ ãòƒ ü!_´ v z̨Í˛ôyî Ï̂òÓ˚ Ñ˛y Ï̂ã Ñ˛Î˚úyñ ˆì˛ú Á ≤ÃyÑ,̨ !ì˛Ñ˛ Üƒy Ï̂¢Ó˚ ÖÓ˚â˛ ÎÌy¢Ω˛Ó Ñ˛!õ Ï̂Î˚

ãú Ï̂fl Ą̀y Ï̂ì˛ñ ¢)Î≈!Ñ˛Ó˚íñ ÓyÎ%̊≤ÃÓy£ Á xòƒyòƒ x!â˛Ó˚yâ˛!Ó˚ì˛ ü!_´Ó˚ ÓƒÓ£yÓ˚ Óyv ¸̨y Ï̂ì˛ £ Ï̂Ó–

 [d] ¢¡ô Ï̂îÓ˚ v z̨Í˛ôyîò !ÓK˛yò¢¡øì˛¶˛y Ï̂Ó Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó– ~õò¶˛y Ï̂Ó v z̨Í˛ôyîò Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó Îy Ï̂ì˛ ˆÑ˛y Ï̂òy

x˛ôâ˛Î˚ òy á Ï̂›˛ ~ÓÇ ¢Ó Ï̂â˛ Ï̂Î˚ Ñ˛õ ÖÓ˚̂ Ïâ˛ ¢Ó Ï̂â˛ Ï̂Î˚ ˆÓ!ü v z̨Í˛ôyîò Ñ˛Ó˚y ÎyÎ˚–

 [e] ˆÑ˛y Ï̂òy !ã!ò Ï̂¢Ó˚ v z̨Í˛ôyîò ÷ï% ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ô Ï̂îÓ˚ Á˛ôÓ˚ !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚ òy– ~Ñ˛!›˛ !Ó Ï̂ü°Ï xò%̨ ôy Ï̂ì˛

≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ôîñ ◊õ Á õ)úï Ï̂òÓ˚ ¢õß∫̂ ÏÎ˚Ó˚ myÓ˚y£z v z̨Í˛ôyîò ¢Çá!›˛ì˛ £Î˚– ~£z Ñ˛yÓ˚̂ Ïí ¢¡ôî ¢ÇÓ˚«˛í Ñ˛Ó˚̂ Ïì˛ £ Ï̂ú

÷ï% ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ôî !ò Ï̂Î˚ !Ó Ï̂Óâ˛òy Ñ˛Ó˚̂ Ïú â˛ú Ï̂Ó òyñ ◊õ õ)úïò ≤Ã¶,̨ !ì˛ xòƒyòƒ v z̨̨ ôyîyò=!ú !ò Ï̂Î˚Á !Ó Ï̂Óâ˛òy

Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó– Óƒy˛ôÑ˛ Ñ,̨ !°Į̈ ôk˛!ì˛ Ï̂ì˛ Ñ˛õ ã!õ Ï̂ì˛ ˆÓ!ü õ)úïò Á ˆÓ!ü ◊!õÑ˛ !ò Ï̂Î˚yÜ Ñ˛ Ï̂Ó˚ ˆ¢£z ~Ñ˛£z ˛ô!Ó˚õyí

ö˛¢ú ö˛úy Ï̂òy ÎyÎ˚– xÌ≈yÍ ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ô Ï̂îÓ˚ xò%̨ ôyì˛ Ñ˛!õ Ï̂Î˚ ~ÓÇ v z̨Í˛ôyî Ï̂òÓ˚ xòƒyòƒ v z̨̨ ôyîy Ï̂òÓ˚ xò%̨ ôyì˛

Óy!v ¸̨̂ ÏÎ˚ xyõÓ˚y ~Ñ˛£z ˛ô!Ó˚õyí !ã!ò¢ v z̨Í˛ôyîò Ñ˛Ó˚̂ Ïì˛ ˛ôy!Ó˚– ~£z¶˛y Ï̂Ó ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ô Ï̂îÓ˚ ¢ÇÓ˚«˛í £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

[f] Ü!FäÈì˛ ¢¡ô Ï̂îÓ˚ õ Ï̂ïƒ Ñ˛ì˛=!ú ¢¡ôî ≤ÃÑ,̨ !ì˛ ˆÌ Ï̂Ñ˛ xy£Ó˚̂ ÏíÓ˚ ˛ôÓ˚ ÓyÓ˚ÓyÓ˚ ÓƒÓ£yÓ˚ Ñ˛Ó˚y (Recyling)
ÎyÎ˚– ˆÎõò xyÑ˛!Ó˚Ñ˛ ˆúy£y Ü!FäÈì˛ Óy ¢!M˛Èì˛ ¢¡ôîó ~Ñ˛›˛y !ò!î≈‹T ˛ô!Ó˚õy Ï̂í ˛ô,!ÌÓ# Ï̂ì˛ ¢!M˛Èì˛ xy Ï̂äÈ ~ÓÇ Ö!ò

ˆÌ Ï̂Ñ˛ v ẑ̨ Ï_yú Ï̂òÓ˚ ¢ Ï̂D ¢ Ï̂D ~Ó˚ ˛ô!Ó˚õyí fl˛iyÎ˚#¶˛y Ï̂Ó Ñ˛ Ï̂õ Îy Ï̂FäÈ– !Ñ˛ls˛ñ ˆúy£y Á £zfl˛ôy Ï̂ì˛Ó˚ ˜ì˛!Ó˚ !ã!ò¢

ÓƒÓ£y Ï̂Ó˚Ó˚ xò%̨ ô Ï̂ÎyÜ# £ Ï̂Î˚ ˆÜ Ï̂ú ˆ¢=!ú Ü!ú Ï̂Î˚ xyÓyÓ˚ òì%̨ ò ÓƒÓ£yÎ≈ !ã!ò¢ ˜ì˛!Ó˚ Ñ˛Ó˚y ÎyÎ˚–

[g] ˛ô,!ÌÓ# Ï̂ì˛ ¢¡ô Ï̂îÓ˚ ¢Ó≈y!ïÑ˛ x˛ôâ˛Î˚ á Ï̂›˛ Î%̂ Ïk˛Ó˚ ö˛ Ï̂ú– xyï%!òÑ˛ ¢Ó≈ydÑ˛ õ£yÎ%k˛ x˛ô!Ó˚̂ ÏõÎ˚ ¢¡ô Ï̂îÓ˚

ïπÇ¢yïò Ñ˛ Ï̂Ó˚– ~Ó˚ ¢ Ï̂D Óì≈̨ õy Ï̂ò Î%_´ £ Ï̂Î˚̂ ÏäÈ ¢s˛fy¢Óyî– !ÓŸªã%̂ Ïv ¸̨ ¢s˛fy¢Óyî# Ñ˛yÎ≈Ñ˛úy˛ô ¢¡ô Ï̂îÓ˚ ïπÇ¢ ¢yïò

Ñ˛Ó˚̂ ÏäÈ– Î%k˛ Á ¢s˛fy¢Óyî# Ñ˛yÎ≈Ñ˛úy˛ô Óı˛ ~ÓÇ ˛ô,!ÌÓ# Ï̂ì˛ !â˛Ó˚fl˛iyÎ˚# üy!hs˛ ≤Ã!ì˛!¤˛ì˛ òy £ Ï̂ú ¢¡ôî ¢ÇÓ˚«˛ Ï̂íÓ˚

ˆÑ˛y Ï̂òy ÓƒÓfl˛iy£z ˛ô%̂ ÏÓ˚y˛ô%!Ó˚ ö˛ú≤Ã¢) £ Ï̂Ó òy–

[h] ¢¡ôî ¢ÇÓ˚«˛ Ï̂íÓ˚ ãòƒ ¢¡ôî v z̨Í˛ôyîò Á ÓƒÓ£y Ï̂Ó˚Ó˚ ˆ«˛ Ï̂e Óƒ!_´fl ∫̨yÌ≈ Á ¢õ!‹T fl ∫̨y Ï̂Ì≈Ó˚ õ Ï̂ïƒ õ)ú m®μ

Ó˚̂ ÏÎ˚̂ ÏäÈ ì˛y î)Ó˚ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó– ~Ó˚ ãòƒ ¢¡ôî ¢ÇÓ˚«˛í ¢¡ô Ï̂Ñ≈̨  ãòÜ Ï̂íÓ˚ ˆâ˛ì˛òy Ó,!k˛ ~ÓÇ ˆÎ¢Ó ¢¡ô Ï̂îÓ˚ ¢ÇÓ˚«˛í

ãÓ˚&Ó˚# ˆ¢=!úÓ˚ Á˛ôÓ˚ ¢õyã Á Ó˚y Ï̂‹T…Ó˚ ˆÑ˛y Ï̂òy òy ˆÑ˛y Ï̂òyÓ˚Ñ˛õ !òÎ˚s˛fí ≤Ã Ï̂Î˚yãò– ãy@˘Ãì˛ ãòõyò¢ Á Ñ˛úƒyíÓ ì˛#

Ó˚y‹T…£z ¢õ!‹Tfl ∫̨y Ï̂Ì≈Ó˚ ¢Ó≈≤Ãïyò Ó˚«˛Ñ˛–

[4] Ó¢%ı˛Ó˚yÓ˚ Ó£ò«˛õì˛y xò%ÎyÎ˚# v z̨ß¨Î˚ò ≠ ˛ô!Ó˚̂ ÏÓü Á Óylfl˛ì˛ Ï̂s˛fÓ˚ [Ecosystem] Ó£ò«˛õì˛yÓ˚ ~Ñ˛!›˛ !ò!î≈‹T

¢#õy xy Ï̂äÈ– ˆ¢£z ¢#õy x!ì˛e´õ Ñ˛Ó˚̂ Ïú ˛ô!Ó˚̂ ÏÓü î)!°Ïì˛ £Î˚ Á Óylfl˛ì˛s˛f !Ó˛ôÎ≈Î˚ £ Ï̂Î˚ ˛ô Ï̂v ¸̨– ¢Ó xM˛È Ï̂úÓ˚

Óylfl˛ì˛ Ï̂s˛fÓ˚ Ó£ò«˛õì˛y ¢õyò òÎ˚– ˆÑ˛y Ï̂òy xM˛È Ï̂úÓ˚ Óylfl˛ì˛ Ï̂s˛fÓ˚ Ó£ò«˛õì˛y xò%ÎyÎ˚# ˆ¢£z xM˛È Ï̂úÓ˚ ãò¢ÇÖƒy Á
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ã#ÓòÎy˛ôò ≤Ãíyú#Ó˚ ¢yõO¢ƒ !Óïyò Ñ˛Ó˚y ≤Ã Ï̂Î˚yãò– ì˛ Ï̂Ó£z v z̨ß¨Î˚ò !fl˛i!ì˛ü#ú £ Ï̂Ó– ~Ó˚ ãòƒ !Ó Ï̂ü°Ï ˛ôÎ≈̂ ÏÓ«˛íñ

≤ÃÎ%!_´ Á Ñ˛õ≈̨ ôs˛iy ≤Ã Ï̂Î˚yÜ Ñ˛Ó˚y îÓ˚Ñ˛yÓ˚–

[5] ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ =íÜì˛ õyò ÓãyÎ˚ ˆÓ˚̂ ÏÖ v z̨ß¨Î˚ò ≠ v z̨ß¨Î˚̂ ÏòÓ˚ ˆÎ¢Ó ˛ôs˛iy Á ˛ôk˛!ì˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ =íÜì˛

õy Ï̂òÓ˚ £…y¢ á›˛yÎ˚ñ Óylfl˛ì˛ Ï̂s˛fÓ˚ ˛ô%òÓ˚&Í˛ôyîò «˛õì˛y «%̨ ] Ñ˛ Ï̂Ó˚ ˆ¢=!ú Óyî !î Ï̂ì˛ £ Ï̂Ó– !fl˛i!ì˛ü#ú v z̨ß¨Î˚̂ ÏòÓ˚ ãòƒ

˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ =íÜì˛ õyò ÓãyÎ˚ Ó˚yÖy îÓ˚Ñ˛yÓ˚– Ñ˛yÓ˚í ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ =íÜì˛ õyò ÓãyÎ˚ ÌyÑ˛ Ï̂ú£z Óylfl˛ì˛ Ï̂s˛fÓ˚

˛ô%òÓ˚&Í˛ôyîò «˛õì˛y x«%̨ ] Ìy Ï̂Ñ˛–

[6] x¢yõƒ î)Ó˚#Ñ˛Ó˚í ≠ ˛ô,!ÌÓ# Ï̂ì˛ x“ Ñ˛ Ï̂Î˚Ñ˛!›˛ ˆîü ïò#– ˆÓü#Ó˚ ¶˛yÜ ˆîü î!Ó˚o ~Ñ˛!›˛ ˆî Ï̂üÓ˚ õ Ï̂ïƒÁ

xM˛È Ï̂úÈÙÈxM˛È Ï̂ú ˜Ó°Ïõƒ Ó˚̂ ÏÎ˚̂ ÏäÈ– ˛ôyOy Ï̂ÓÓ˚ ì%̨ úòyÎ˚ !Ó£yÓ˚ Óy Á!v ¸̨üy x Ï̂òÑ˛ !˛ô!äÈ Ï̂Î˚ xy Ï̂äÈ– ~Ñ˛!›˛ xM˛È Ï̂úÓ˚

õ Ï̂ïƒÁ ïò# î!Ó˚̂ Ïo !ÓÓ˚y›˛ ˜Ó°Ïõƒ ˆîÖy ÎyÎ˚– ~£z ¢Ó≈Óƒy˛ô# x¢yõƒ òyòy¶˛y Ï̂Ó ¢¡ô Ï̂îÓ˚ x˛ôâ˛Î˚ñ Óylfl˛ Ï̂ì˛s˛fÓ˚ xÓ«˛Î˚

~ÓÇ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ !òîyÓ˚&í «˛!ì˛ Ñ˛Ó˚̂ ÏäÈ– !fl˛i!ì˛ü#ú v z̨ß¨Î˚̂ ÏòÓ˚ ãòƒ ˆî Ï̂üÈÙÈˆî Ï̂üñ xM˛È Ï̂úÈÙÈxM˛È Ï̂úñ õyò%̂ Ï°ÏÈÙÈõyò%̂ Ï°Ï

˜Ó°Ïõƒ î)Ó˚ Ñ˛ Ï̂Ó˚ ¢yõy!ãÑ˛ òƒyÎ˚ Á ¢yõƒ ≤Ã!ì˛¤˛y Ñ˛Ó˚y îÓ˚Ñ˛yÓ˚–

[7] î)°Ïí !òÎ˚s˛fí ≠ ˛ô!Ó˚̂ ÏÓü î)!°Ïì˛ £ Ï̂ú ¢¡ô Ï̂îÓ˚ ïπÇ¢¢yïò á Ï̂›˛ñ Óylfl˛ì˛s˛f !Ó˛ôÎ≈Î˚ £Î˚ñ v z̨!qî Á ≤Ãyí#Ó˚

x!hfl˛c ¢ÇÑ˛›˛y˛ôß¨ £Î˚– ˆü°Ï ˛ôÎ≈hs˛ ÷ï% ˆÎ v z̨ß¨Î˚ò Óƒy£ì˛ £Î˚ ì˛y£z òÎ˚ñ õyò%̂ Ï°ÏÓ˚ x!hfl˛cÁ !Ó˛ôß¨ £ Ï̂Î˚ ˛ô Ï̂v ¸̨– ì˛y£z

î)°Ïí !òÎ˚s˛fí äÈyv ¸̨y !fl˛i!ì˛ü#ú v z̨ß¨Î˚ò ¢Ω˛Ó òÎ˚–

[8] ãò¢ÇÖƒy !òÎ˚s˛fí ≠ Óì≈̨ õy Ï̂ò !Ó Ï̂ŸªÓ˚ ãò¢ÇÖƒy 600 ˆÑ˛y!›˛Ó˚Á ˆÓ!ü– xyÜyõ# 50 ÓäÈ Ï̂Ó˚ ~£z ãò¢ÇÖƒy

Ó,!k˛ ˆ˛ôˆÏÎ˚ £ˆÏÓ 650 ˆÑ˛y!›˛Ó˚Á ˆÓ!ü– ˆúyÑ˛¢ÇÖƒy ~£z £y Ï̂Ó˚ Óyv ¸̨̂ Ïì˛ ÌyÑ˛ Ï̂ú Öyîƒ Á xòƒyòƒ !ã!ò Ï̂¢Ó˚ â˛y!£îy

xfl ∫̨y¶˛y!ÓÑ˛¶˛y Ï̂Ó Ó,!k˛ ˛ôy Ï̂Ó ~ÓÇ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ Á˛ôÓ˚ !òîyÓ˚&í â˛y˛ô ˛ôv ¸̨̂ ÏÓ– Óì≈̨ õyò Á ¶˛!Ó°Ïƒ Ï̂ì˛Ó˚ ¢¡ô Ï̂îÓ˚ ˆÎyÜyò

x«%̨ ] Ó˚yÖ Ï̂ì˛ £ Ï̂ú v z̨ß¨Î˚ò ¢%fl˛iyÎ˚# Ñ˛Ó˚̂ Ïì˛ £ Ï̂úñ ãß√£yÓ˚ !òÎ˚s˛fí x˛ô!Ó˚£yÎ≈–

2.8 xò%ü#úò#

¢!‡˛Ñ˛ v z̨_Ó˚!›˛ !òÓ≈yâ˛ò Ñ˛Ó˚&ò ≠

S1V ~ Ï̂îÓ˚ õ Ï̂ïƒ ˆÑ˛yò!›˛ xòÓ#Ñ˛Ó˚í ˆÎyÜƒ ¢¡ôî òÎ˚ÈÙÙÙÈ

(i) Ñ˛Î˚úy (ii) ˆúy£y (iii) Óò¶)̨ !õ (iv) Ö!òã ˆì˛ú

S2V MoEFCC ~Ó˚ ˛ô%̂ ÏÓ˚y òyõ !Ñ˛ÈÙÙÙÈ

(i) Ministry of Environment Forest and Climate Control

(ii) Ministry of Environment Forest and Climate Change

(iii) Ministry of Environment For Climate Control

(iv) Ministry of Environment For Climate Change

S3V Ö!òã v z̨Í˛ôß¨ fl˛iú a b c d

(a) ˆ¢yòy (i) Ó˚yò#ÜO (1) iv i iii ii
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(b) Ñ˛Î̊úy (ii) ¢%!Ñ˛®y (2) iii i ii iv

(c) ˆe´y!õÎ˚yõ (iii) ˆÑ˛yúyÓ˚ (3) i iv ii iii

(d) Ö!òã ˆì˛ú (iv) !v˛ÜÓÎ˚ (4) ii iii iv i

S4V ˛ô,!ÌÓ#Ó˚ ˆõy›˛ ãú¶˛y Ï̂ÜÓ˚  ãú ¢õ%̂ Ïo v z̨̨ ô!fl˛iì˛

(i) 50% (ii) 75% (iii) 97% (iv) 82%

S5V ˆÑ˛yò ˆ«˛ Ï̂e ¢ Ï̂Ó≈yFâ˛ ãú ÓƒÓ£*ì˛ £Î˚ÈÙÙÙÈ

(i) !ü“ (ii) Ü,£fl˛iy!ú (iii) Ñ,̨ !°ÏÑ˛yã (iv) ˆ£yˆÏ›˛ú

S6V ¶˛yÓ˚̂ Ïì˛Ó˚ ¢Ó≈Ó,£Í òî# xÓÓy!£Ñ˛y ˆÑ˛yò!›˛ÈÙÙÙÈ

(i) !¢ı%̨ (ii) ˆÜyîyÓÓ˚# (iii) ÜDy (iv) Ñ˛y Ï̂ÓÓ˚#

S7V ~Ñ˛ãò õyò%̂ Ï°ÏÓ˚ ≤Ãì˛ƒ£ Ü Ï̂v ¸̨ Ñ˛ì˛ !ú›˛yÓ˚ ãú ≤Ã Ï̂Î˚yãòÈÙÙÙÈ

(i) 299ÈÙÈ250 (ii) 100ÈÙÈ150 (iii) 70ÈÙÈ130 (iv) 50ÈÙÈ110

S8V 2019 ¢y Ï̂ú ãú ¢ÇÑ˛ Ï̂›˛ xye´yhs˛ ü£Ó˚ £úÈÙÙÙÈ

(i) Ñ˛úÑ˛yì˛y (ii) ˆâ˛ß¨y£z (iii) xy¢yõ (iv) Ñ˛í≈y›˛Ñ˛

S9V ˆÑ˛yò!›˛ ≤ÃyÑ,̨ !ì˛Ñ˛ Óòãyì˛ ¢¡ôî òÎ˚ÈÙÙÙÈ

(i) ãμyúy!ò Ñ˛y‡˛ (ii) õï%̨ (iii) Ë°Ï!ï ÜyäÈ (iv) ì˛¢Ó˚

S10V ~Ó˚ 2017 ¢y Ï̂úÓ˚ ì˛Ìƒ xò%ÎyÎ˚# ¶˛yÓ˚̂ Ïì˛Ó˚ ˆõy›˛ ¶)̨ ¶˛y Ï̂ÜÓ˚ ______ % Óò¶)̨ !õ myÓ˚y xyÓ,ì˛ÈÙÙÙÈ

(i) 21% (ii) 21.53%˛ (iii) 23.78% (iv) 42%

x!ì˛ ¢Ç!«˛Æ v z̨_Ó˚ !¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V xòÓ#Ñ˛Ó˚í ˆÎyÜƒ ¢¡ôî Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄ 2!›˛ v z̨îy£Ó˚í !îò–

S2V Ñ˛yÓ≈ò ¢M˛ÈÎ˚ Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄

S3V xÓ˚íƒ !òïò Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄

S4V ˛ô,¤˛ì˛ Ï̂ú Öòò ˛ôk˛!ì˛ Óú Ï̂ì˛ !Ñ˛ ˆÓy Ï̂G˛ò⁄

S5V õ,!_Ñ˛y «˛Î˚ Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄

S6V ˆ¶˛Ôõ ãú £…y Ï̂¢Ó˚ õ%Öƒ Ñ˛yÓ˚í =!ú !Ñ˛ !Ñ˛⁄
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¢Ç!«˛Æ v z̨_Ó˚ !¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ôî Ñ˛Î˚ ≤ÃÑ˛yÓ˚⁄ v z̨îy£Ó˚í ¢£ ÓƒyÖƒy Ñ˛Ó˚&ò–

S2V Óò¶)̨ !õ xyõy Ï̂îÓ˚ !Ñ˛¶˛y Ï̂Ó v z̨̨ ôÑ˛yÓ˚ Ñ˛ Ï̂Ó˚⁄

S3V ˆÎÔÌ Óò ˛ô!Ó˚â˛yúò ÓƒÓfl˛iy Óú Ï̂ì˛ !Ñ˛ ˆÓy Ï̂G˛ò–

S4V ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ Á˛ôÓ˚ Öòò Ñ˛y Ï̂ãÓ˚ ≤Ã¶˛yÓ=!ú !úÖ%ò–

S5V ¶)̨ !õ xÓ«˛ Ï̂Î˚Ó˚ Ñ˛yÓ˚í=!ú ÓƒyÖƒy Ñ˛Ó˚&ò–

S6V ¶˛yÓ˚̂ Ïì˛ ãú ¢ÇÑ˛›˛ !òÓyÓ˚̂ ÏíÓ˚ v z̨̨ ôyÎ˚=!ú xy Ï̂úyâ˛òy Ñ˛Ó˚&ò–

v˛z_Ó˚ ¢Ç Ï̂Ñ˛ì˛

!òÓ≈yâ˛ò !¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V  (iii) Óò¶)̨ !õ  S2V  (ii)  Ministry of Environment Forest and Climate Change

S3V S2V  iii   i   ii  iv  S4V  (iii) 97%   S5V  (iii) Ñ,̨ !°ÏÑ˛yã

S6V  (iii) ÜDy   S7V  (iii) 70 ÈÙÈ 130   S8V  (ii)  ˆâ˛ß¨y£z

S9V  (iv)  ì˛¢Ó˚   S10V  (ii)  21.53%
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~Ñ˛Ñ˛ È3  Óylfl˛ì˛s˛f (Ecosystem)

Ü‡˛ò

3.0 v ẑ̨ Ïjüƒ

3.1 ≤Ãhfl˛yÓòy

3.2 Óylfl˛ì˛ Ï̂s˛fÓ˚ ¢ÇK˛y (Definition of Ecosystem)

3.3 ˛Óylfl˛ì˛ Ï̂s˛fÓ˚ ˜Ó!ü‹Tƒ (Characteristics of Ecosystem)

3.4 Óylfl˛ì˛ Ï̂s˛fÓ˚ ≤ÃÑ˛yÓ˚̂ Ï¶˛î (Types of Ecosystem)

3.4.1 Óò¶)˛!õÓ˚ Óylfl˛ì˛s˛f (Forest ecosystem)

3.4.2 ì,̨ í¶)̨ !õÓ˚ Óylfl˛ì˛s˛f (Grassland ecosystem)

3.4.3 ¢yõ%!oÑ˛ Óylfl˛ì˛s˛f (Marine ecosystem)

3.5 Óy Ï̂Î˚yõ (Biome)

3.6 Óylfl˛ì˛ Ï̂s˛fÓ˚ v z̨̨ ôyîyò (Componets of Ecosystem)

3.6.1 Ñ˛yÎ≈!¶˛!_Ñ˛ v z̨̨ ôyîyò

3.6.2 ¢yÇÜ‡˛!òÑ˛ v z̨̨ ôyîyò

3.7 › Δ̨!˛ôÑ˛ ˆú Ï̂¶˛úñ Öyîƒü,Cúñ Öyîƒ ãyúÑ˛ Á Öyîƒ !˛ôÓ˚y!õv˛ (Trophic level, Food chain, Food
web and Food Pyramid)

3.8 Óylfl˛ Ï̂ì˛s˛fÓ˚ v z̨Í˛ôyîòü#úì˛y (Productivity of Ecosystem)

3.9 Óylfl˛ì˛ Ï̂s˛f ü!_´ ≤ÃÓy£ (Energy flow in Ecosystem)

3.9.1 ì˛y˛ô Ü!ì˛!ÓîƒyÓ˚ ¢)emÎ˚

3.9.2 ü!_´≤ÃÓy Ï̂£Ó˚ ˛ôÎ≈yÎ˚

3.9.3 ü!_´≤ÃÓy Ï̂£Ó˚ õ Ï̂v˛ú

3.9.4 ü!_´≤ÃÓy Ï̂£Ó˚ ˜Ó!ü‹Tƒ

3.10 ˛ô%!‹T â˛e´ (Nutrient Cycle)

3.10.1 ¢ÇK˛y

3.10.2 !Ó!¶˛ß¨ ˛ô%!‹T â˛e´

3.10.2.1 Ñ˛yÓ≈ò â˛e´

3.10.2.2 òy£ẑ Ï› Δ̨y Ï̂ãò â˛e´

3.11 xò%ü#úò#



3.0 v ẑ̨ Ïjüƒ

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ Ï̂Ó˚ xy˛õ!l !l¡¨!°!áï˛ !Ó£ÏÎ˚=!° çyl Ï̂ï˛ ˛õyÓ˚̂ ÏÓl–

 Óy›ï˛ Ï̂sfÓ˚ §ÇK˛yñ ˜Ó!¢‹Tƒ G ≤ÃÜ˛yÓ˚̂ ÏË˛ò–

 Óy›ï˛ Ï̂sfÓ˚ í z̨̨ õyòyl–

 ê Δ̨!˛õÜ˛ ˆ° Ï̂Ë˛°ñ áyòƒ¢,C°ñ áyòƒ çy°Ü˛ G áyòƒ !˛õÓ˚y!Ùí˛–

 Óy›ï˛ Ï̂sf ¢!_´ ≤ÃÓy•–

 ˛õ%!‹Tã˛e´ Ü˛y Ï̂Ü˛ Ó Ï̂° G !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ ˛õ%!‹Tã˛e´–

3.1 ≤Ãhfl˛yÓòy

ã#Ó Á ì˛yÓ˚ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ xyhs˛É¢¡ôÑ≈̨  â˛â≈̨ yÓ˚ !Ó°ÏÎ˚̂ ÏÑ˛ Óylfl˛!Óîƒy Óy ecology Ó Ï̂ú– ãyõ≈yò !ÓK˛yò#

ˆ£ Ï̂Ñ˛ú (Haeckel) 1866 !Ö fi›˛y Ï̂∑ ¢Ó≈≤ÃÌõ Oekologie S@˘Ã#Ñ˛ 'Oikos' xÌ≈ Óy¢fl˛iyò ~ÓÇ 'Logos' xÌ≈ K˛yòV

ü∑!›˛ ≤Ã Ï̂Î˚yÜ Ñ˛ Ï̂Ó˚ò– ~£z Oekologie ˆÌ Ï̂Ñ˛£z ecology ü∑!›˛Ó˚ v z̨Í˛ô!_– Óylfl˛!ÓîƒyÓ˚ ¢yïyÓ˚í ¢ÇK˛y !£¢y Ï̂Ó

Óúy ÎyÎ˚ ÚÚˆÎ ≤ÃyÑ,̨ !ì˛Ñ˛ !ÓK˛yò Óy !Óîƒy ã# Ï̂ÓÓ˚ ¢ Ï̂D ˆ¶˛Ôì˛ Á ¢ã#Ó ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ !e´Î˚y ~ÓÇ ~£z

!e´Î˚yÓ˚ ö˛ Ï̂ú v z̨q$ì˛ ˆÓ§̂ Ïâ˛ ÌyÑ˛yÓ˚ v z̨̨ ôyîyò Á ü!_´ ¢¡ô Ï̂Ñ≈̨  !ÓK˛yò¢¡øì˛ ïyÓ˚íyÓ˚ ¢,!‹T Ñ˛ Ï̂Ó˚ ì˛y Ï̂Ñ˛ Ó Ï̂ú

Óylfl˛!ÓîƒyÛÛ–

Óylfl˛!ÓîƒyÓ˚ ˆõÔú Ñ˛yÎ≈Ñ˛Ó˚# ~Ñ˛Ñ˛ Ï̂Ñ˛ Óylfl˛ì˛s˛f Ó Ï̂ú– ˆÑ˛y Ï̂òy ~Ñ˛≤ÃÑ˛yÓ˚ ã#Ó Ï̂Ñ˛ ˛ô!Ó˚̂ ÏÓ‹TòÑ˛yÓ˚# ~ÓÇ ì˛yÓ˚ ¢ Ï̂D

¢¡ôÑ≈̨  Ó˚«˛yÑ˛yÓ˚# ¢ã#Ó Á !òã≈#Ó Ólfl˛¢õ)£ Ï̂Ñ˛ ã#Ó!›˛Ó˚ ˛ô!Ó˚̂ ÏÓü Ó Ï̂ú– ~Ñ˛!›˛ ã# Ï̂ÓÓ˚ ¢ Ï̂D ì˛yÓ˚ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚

≤Ã!ì˛!òÎ˚ì˛£z ˆÑ˛y Ï̂òy òy ˆÑ˛y Ï̂òy xyîyò≤Ãîy Ï̂òÓ˚ ¢¡ôÑ≈̨  ˛ô!Ó˚ú!«˛ì˛ £Î˚– ~£z¶˛y Ï̂Ó xyîyò≤Ãîy Ï̂òÓ˚ myÓ˚y ˆÑ˛y Ï̂òy ~Ñ˛!›˛

xM˛È Ï̂ú Ó¢Óy¢Ñ˛yÓ˚# ¢Ñ˛ú ã#Ó ¢¡±îyÎ˚£z ˛ôÓ˚fl˛ô Ï̂Ó˚Ó˚ v z̨̨ ôÓ˚ ≤Ãì˛ƒ«˛ Óy ˛ô Ï̂Ó˚y«˛¶˛y Ï̂Ó !ò¶≈̨ Ó˚ü#ú £ Ï̂Î˚ ˛ô Ï̂v ¸̨ ~ÓÇ

~£z ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ !ò¶≈̨ Ó˚ü#úì˛yÓ˚ !¶˛!_ Ï̂ì˛£z Ó¢Óy Ï̂¢Ó˚ v z̨̨ ô Ï̂ÎyÜ# ˆÎ ¢%ü,Cú ÓƒÓfl˛iy!›˛ Ü Ï̂v ¸̨ Á Ï̂‡˛ ì˛y Ï̂Ñ˛£z Óylfl˛ì˛s˛f

Ó Ï̂ú– Ólfl˛ì˛˛ô Ï̂«˛ ˛ô,!ÌÓ#Ó˚ Óy Ï̂Î˚y!fl˛≥˛Î˚yÓ˚ Ó˝¢ÇÖƒÑ˛ Óylfl˛ì˛ Ï̂s˛fÓ˚£z ¢õ!‹Tõye– ¢%ì˛Ó˚yÇ Óúy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ Óylfl˛ì˛s˛f £ú

!ò!î≈‹T ¢õ Ï̂Î˚ ~Ñ˛!›˛ !ò!î≈‹T fl˛iy Ï̂ò !Óhfl+̨ ì˛ ~õò ~Ñ˛ õ%_´ ÓƒÓfl˛iy Îy Ï̂ì˛ !Ó!¶˛ß¨ ¢ã#Ó Á ãv ¸̨ v z̨̨ ôyîyò ˛ôyÓ˚fl˛ô!Ó˚Ñ˛

!e´Î˚yÈÙÈ≤Ã!ì˛!e´Î˚yÓ˚ õyïƒ Ï̂õ ¢%ü,Cú¶˛y Ï̂Ó ˆÓ§̂ Ïâ˛ Ìy Ï̂Ñ˛– Óylfl˛ì˛s˛f ≤ÃyÑ,̨ !ì˛Ñ˛ SˆÎõòÈÙÙÙÈ ˛ô%Ñ%̨ Ó˚ñ òî#ñ xÓ˚íƒ £zì˛ƒy!îV Óy

Ñ,̨ !eõ SˆÎõòÈÙÙÙÈ õyäñ áÓ˚ñ Ó§yïñ ÓyÜyòñ ü£Ó˚ £zì˛ƒy!îV ~£z î%£z ≤ÃÑ˛yÓ˚ £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

3.2 Óylfl˛ì˛ Ï̂s˛fÓ˚ ¢ÇK˛y (Definition of Ecosystem)

1935 !Ö fi›˛y Ï̂∑ Óylfl˛!Óî ~. !ã. ›˛ƒy™!ú (A. G. Tansley) Óylfl˛ì˛s˛f Óy eco-system ü∑!›˛ ≤ÃÌõ â˛Î˚ò

Ñ˛ Ï̂Ó˚ò– !ì˛!ò 'eco' ü∑!›˛ Ï̂Ñ˛ ˛ô!Ó˚̂ ÏÓü x Ï̂Ì≈ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ò– !ÓK˛yò# Á Ï̂Î˚Ófi›˛yÓ˚ (Webster) 'System' ü∑!›˛Ó˚

ÓƒyÖƒy ≤Ãîyò Ñ˛ Ï̂Ó˚ò– ì§̨ yÓ˚ õ Ï̂ì˛ñ ˛ô%O#Ñ,̨ ì˛ Óylfl˛¢õ)̂ Ï£Ó˚ ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ xyhs˛É!e´Î˚yÓ˚ ö˛ Ï̂ú ¢Ç Ï̂ÎyÜ ¢y!ïì˛ £Î˚– Óylfl˛!Óî

Áv˛yõ (Odum, 1971) Óylfl˛!ÓîƒyÓ˚ !ò¡¨Ó˚*˛ô ˜ÓK˛y!òÑ˛ ¢ÇK˛y ≤Ãîyò Ñ˛ Ï̂Ó˚òÈÙÙÙÈ
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ÚÚˆÎ !Ó Ï̂ü°Ï ˛ôk˛!ì˛ Ï̂ì˛ ˆÑ˛y Ï̂òy Ó¢!ì˛fl˛iy Ï̂ò xÓ!fl˛iì˛ ã#Ó Ï̂Üy¤˛#=!ú ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ ¢ Ï̂D ~ÓÇ Á£z Ó¢!ì˛

xM˛È Ï̂úÓ˚ x Ï̃ãÓ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢ Ï̂D !õÌ!fl˛;˛Î˚y Ñ˛ Ï̂Ó˚ ~Ñ˛!›˛ ¢%!fl˛iì˛ ì˛s˛f Ü‡˛ò Ñ˛ Ï̂Ó˚ñ ˆ¢£z ¢%!fl˛iì˛ ì˛s˛f Ü‡˛ Ï̂òÓ˚ !e´Î˚y

˛ôk˛!ì˛ Ï̂Ñ˛ Óylfl˛ì˛s˛f Ó Ï̂ú–ÛÛ

3.3 Óylfl˛ì˛ Ï̂s˛fÓ˚ ˜Ó!ü‹Tƒ (Characteristics of Ecosystem)

!ÓK˛yò# !fl˛øÌ (Smith) 1974 !Ö fi›˛y Ï̂∑ Óylfl˛ì˛ Ï̂s˛fÓ˚ !ò¡¨!ú!Öì˛ ˜Ó!ü‹Tƒ¢õ)̂ Ï£Ó˚ v ẑ̨ ÏÕ‘Ö Ñ˛ Ï̂Ó˚òÈÙÙÙÈ

1. Óylfl˛ì˛s˛f £ú Óylfl˛!ÓîƒyÓ˚ õ)ú Ñ˛yÎ≈Ñ˛Ó˚# ~Ñ˛Ñ˛– Óylfl˛ì˛ Ï̂s˛fÓ˚ õ Ï̂ïƒ !î Ï̂Î˚£z ˛ô%!‹TÓ˚ â˛e´ xyÓ!ì≈̨ ì˛ £Î˚–

2. Óylfl˛ì˛s˛f ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ !Ó!¶˛ß¨ ˜ãÓ ~ÓÇ x Ï̃ãÓ v z̨̨ ôyîyò !ò Ï̂Î˚ Ü!‡˛ì˛–

3. Óylfl˛ì˛ Ï̂s˛fÓ˚ õ Ï̂ïƒ !î Ï̂Î˚£z ü!_´Ó˚ ≤ÃÓy£ ¢Çá!›˛ì˛ £Î˚– ~£z ≤ÃÓy£ ÓãyÎ˚ Ó˚yÖyÓ˚ ãòƒ v z̨̨ ôyîyò¢õ)̂ Ï£Ó˚ õ Ï̂ïƒ

˛ôyÓ˚fl˛ô!Ó˚Ñ˛ ¢¡ôÑ≈̨  Ü Ï̂v ¸̨ Á Ï̂‡˛–

4. Óylfl˛ì˛ Ï̂s˛fÓ˚ õ Ï̂ïƒ !î Ï̂Î˚ ü!_´Ó˚ ≤ÃÓ£ò õyey v z̨Í˛ôyîÑ˛ ¢,‹T ü!_´Ó˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ü#ú–

5. ü!_´ ˛ô!Ó˚Ó£ Ï̂òÓ˚ ¢õÎ˚ ≤Ã!ì˛!›˛ › Δ̨!˛ôÑ˛ hfl˛ Ï̂Ó˚ ü!_´Ó˚ ˛ô!Ó˚õyí £…y¢ ˛ôyÎ˚ ~ÓÇ ~£z ˜Ó!ü‹Tƒ£z ≤Ã!ì˛!›˛ hfl˛ Ï̂Ó˚ ã#Ó¶˛Ó˚

!òï≈yÓ˚í Ñ˛ Ï̂Ó˚–

6. ≤ÃyÌ!õÑ˛ › Δ̨!˛ôÑ˛ hfl˛Ó˚ ˆÌ Ï̂Ñ˛ v z̨Fâ˛ì˛Ó˚ › Δ̨!˛ôÑ˛ hfl˛ Ï̂Ó˚ x Į̈̂ ô«˛yÑ,̨ ì˛ ã!›˛ú ì˛s˛f ˛ô!Ó˚ú!«˛ì˛ £Î˚ ~ÓÇ ≤Ã!ì˛!›˛ hfl˛ Ï̂Ó˚

!fl˛i!ì˛ü!_´Ó˚ ˛ô!Ó˚õyí £…y¢ ˛ôyÎ˚–

7. ˆÑ˛y Ï̂òy ~Ñ˛!›˛ Óylfl˛ì˛ Ï̂s˛f !ò!î≈‹T ≤Ããy!ì˛Ó˚ ˛ô˛ô%̂ Ïúüò ~Ñ˛!›˛ !ò!î≈‹T ¢#õy ˛ôÎ≈hs˛ Ó,!k˛ ˛ôyÎ˚ ~ÓÇ ì˛yÓ˚̨ ôÓ˚

!fl˛iì˛yÓfl˛iyÎ˚ xy Ï̂¢ ~ÓÇ !Ó!¶˛ß¨ ≤ÃyÑ,̨ !ì˛Ñ˛ Ñ˛yÓ˚̂ Ïí £…y¢≤ÃyÆ £Î˚–

3.4 Óylfl˛ì˛ Ï̂s˛fÓ˚ ≤ÃÑ˛yÓ˚ Ï̂¶˛î (Types of Ecosystem)

˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢ã#Ó ~ÓÇ ãv ¸̨ v z̨̨ ôyîyò ¢õ)̂ Ï£Ó˚ xyhs˛É!e´Î˚yÓ˚ ö˛ Ï̂ú ~Ñ˛!›˛ Óylfl˛ì˛s˛f Ü Ï̂v ¸̨ Á Ï̂‡˛– ˛ô!Ó˚̂ ÏÓ Ï̂ü !Ó!¶˛ß¨

ïÓ˚̂ ÏíÓ˚ Óylfl˛ì˛s˛f ú«˛ƒ Ñ˛Ó˚y ÎyÎ˚– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôÈÙÙÙÈ Óò¶)̨ !õñ ì,̨ í¶)̨ !õñ õÓ˚&¶)̨ !õñ ãúy¶)̨ !õñ S˛ô%Ñ%̨ Ó˚ñ òî#ñ Ó,£Í

ãúyüÎ˚V ~ÓÇ ¢yõ%!oÑ˛ Óylfl˛ì˛s˛f ~ Ï̂îÓ˚ õ Ï̂ïƒ Ñ˛ Ï̂Î˚Ñ˛!›˛ !ò Ï̂¡¨ ¢Ç Ï̂«˛ Į̈̂ ô xy Ï̂úyâ˛òy Ñ˛Ó˚y £ú–

3.4.1 Óò¶)˛!õÓ˚ Óylfl˛ì˛s˛f (Forest ecosystem)

˛ô,!ÌÓ#Ó˚ ¢õ@˘Ã ¶)̨ ÈÙÈ¶˛y Ï̂ÜÓ˚ 40% ãyÎ˚Üy ã%̂ Ïv ¸̨ xy Ï̂äÈ Óò¶)̨ !õ ~ÓÇ ˛ô!Ó˚õyí õ)ú ¶)̨ ÈÙÈ¶˛y Ï̂ÜÓ˚ ~ Ï̂Ñ˛Ó˚ ˛ô§yâ˛ xÇü–

Óò¶)̨ !õÓ˚ Óylfl˛ì˛ Ï̂s˛fÓ˚ õ%Öƒ v z̨̨ ôyîyò=!ú £úÈÙÙÙÈ

x Ï̃ã!ÓÑ˛ v z̨̨ ôyîyò ≠ õy!›˛Ó˚ x Ï̃ã!ÓÑ˛ v z̨̨ ôyîy Ï̂òÓ˚ ¢y Ï̂Ì ¢y Ï̂Ì õ,ì˛ ˛ôîyÌ≈ñ ˆÎõò õ,ì˛ ≤Ãïyò Üy Ï̂äÈÓ˚ ˛ôyì˛yñ

üyÖyÈÙÈ≤ÃüyÖyÓ˚ xÇüyÓ Ï̂ü°Ï ˛ô Ï̂â˛ õy!›˛Ó˚ v z̨Ó≈Ó˚ì˛y Ó,!k˛ Ñ˛ Ï̂Ó˚–
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˜ã!ÓÑ˛ v z̨̨ ôyîyò ≠ Óò¶)̨ !õ Ï̂ì˛ v z̨̨ ô!fl˛iì˛ ã# Ï̂ÓÓ˚ õ Ï̂ïƒ Öyîƒ ü,Cú !ò Ï̂¡¨y_´ ¶˛y Ï̂Ó ÓãyÎ˚ Ìy Ï̂Ñ˛–

v z̨Í˛ôyîÑ˛ ≠ Óò¶)̨ !õÓ˚ Óylfl˛ì˛ Ï̂s˛fÓ˚ ≤Ãïyò v z̨Í˛ôyîÑ˛ !£¢y Ï̂Ó ÜyäÈ Ï̂Ñ˛£z ïÓ˚y £Î˚ ì˛ Ï̂Ó =Õ√ãyì˛#Î˚ v z̨!qîÁ ˛ôyÁÎ˚y

ÎyÎ˚– ~£z Ñ˛yÓ˚̂ Ïí Óò¶)̨ !õ Ï̂ì˛ ¢Ó Ï̂Ì Ï̂Ñ˛ ˆÓ!ü ã#Ó Ï̃Ó!â˛eƒ ú«˛ƒ Ñ˛Ó˚y ÎyÎ˚– üyúñ ˆ¢=òñ £zv z̨Ñ˛ƒy!ú˛ô›˛yü ≤Ã¶,̨ !ì˛ ÜyäÈ

õ)úì˛ Óò¶)̨ !õ Ï̂ì˛ ãß√yÎ˚– ~äÈyv ¸̨y ˛ôy£y!v ¸̨ xM˛È Ï̂ú ˛ôy£zòñ ã%!ò≤Ãy¢ñ !¢v˛yÓ˚ £zì˛ƒy!î ÜyäÈ ˆîÖ Ï̂ì˛ ˛ôyÁÎ˚y ÎyÎ˚–

ÖyîÑ˛ ≠

S1V ≤ÃÌõ ˆ◊í#Ó˚ ÖyîÑ˛ ≠ üyÑ˛y£yÓ˚# ≤Ãyí# ÎyÓ˚y Üy Ï̂äÈÓ˚ ˛ôyì˛y ˆÖ Ï̂Î˚ ˆÓ§̂ Ïâ˛ Ìy Ï̂Ñ˛ ˆÎõòÈÙÙÙÈ !˛ô•̨ ô Ï̂v ¸̨ñ õyÑ˛v ¸̨¢yñ

!Ó›˛úñ !úö˛£˛ôyÓ˚ £zì˛ƒy!î ˆäÈy›˛ ≤Ãyí# ~ÓÇ £y!ì˛ñ ò#úÜy£zñ £!Ó˚íñ Ñ˛y‡˛!Óv ¸̨y!úñ Óyî%v ¸̨ñ õ Ï̂Dy¢ £zì˛ƒy!î ˆîÖ Ï̂ì˛ ˛ôyÁÎ˚y

ÎyÎ̊–

S2V !mì˛#Î˚ ˆ◊í#Ó˚ ÖyîÑ˛ ≠ õÇüy¢# ≤Ãyí#ñ ˆÎõò ¢y˛ôñ ˛ôy!Öñ !›˛Ñ˛!›˛!Ñ˛ñ ˆüÎ˚yú £zì˛ƒy!î

S3V ì,̨ ì˛#Î˚ ˆ◊í#Ó˚ ÖyîÑ˛ ≠ ¢ Ï̂Ó≈yFâ˛ hfl˛ Ï̂Ó˚Ó˚ ÖyîÑ˛ SõyÇüy¢#V !£¢y Ï̂Ó Óyáñ !¢Ç£ñ £zì˛ƒy!î ÎyÓ˚y !mì˛#Î˚ ˆ◊í#Ó˚

Á ≤ÃÌõ ˆ◊í#Ó˚ v z̨¶˛Î˚̂ ÏîÓ˚ Öyîƒ !£¢y Ï̂Ó @˘Ã£í Ñ˛ Ï̂Ó˚–

!Ó Ï̂Î˚yãÑ˛ ≠ ~£z Óylfl˛ì˛ Ï̂s˛f Ó˝ïÓ˚̂ ÏòÓ˚ xyí%Ó#«˛!òÑ˛ ã#Ó ˛ôyÁÎ˚y ÎyÎ˚ ˆÎõò äÈeyÑ˛ Sxƒyfl˛ôyÓ˚!ãúy¢ñ

˛ô!ú Į̈̂ ôyÓ˚y¢ £zì˛ƒy!îVñ Óƒy Ï̂Qy!Ó˚Î˚y SÓƒy!¢úy¢ñ Ñœ̨ !fl˛T…!v˛Î˚yõñ !¢v ẑ̨ Ïv˛y Ï̂õyòy¢ £zì˛ƒy!îV ÎyÓ˚y õ,ì˛ ˜ãÓ˛ôîyÌ≈̂ ÏÑ˛ õy!›˛Ó˚

v z̨̨ ôyîy Ï̂ò ˛ô!Ó˚íì˛ Ñ˛ Ï̂Ó˚– òy!ì˛ü# Ï̂ì˛y°å xM˛È Ï̂úÓ˚ Óò¶)̨ !õ Ï̂ì˛ !Ó Ï̂Î˚yã Ï̂òÓ˚ õyey x Ï̂òÑ˛ ˆÓ!ü–

3.4.2 ì,˛í¶)˛!õÓ˚ Óylfl˛ì˛s˛f (Grassland ecosystem)

˛ô,!ÌÓ#Ó˚ ¢õ@˘Ã ¶)̨ ÈÙÈ¶˛y Ï̂ÜÓ˚ ˆõy›˛yõy!›˛ 19% £ú ì,̨ í¶)̨ !õ– ì,̨ í¶)̨ !õ Óylfl˛ì˛ Ï̂s˛fÓ˚ ≤Ãïyò v z̨̨ ôyîyò ¢õ)£ ≠

 x Ï̃ãÓ v z̨̨ ôyîyò ≠ !Ó!¶˛ß¨ ˆõÔú ˆÎõòÈÙÙÙÈ C, H, O, N, P, S £zì˛ƒy!î õy!›˛ ~ÓÇ Óyì˛y Ï̂¢ xÓ!fl˛iì˛ Îy

òy£ẑ Ï› Δ̨›˛ñ ö˛¢ Ï̂ö˛›˛ ~ÓÇ ¢yú Ï̂ö˛›˛ ≤Ãîyò Ñ˛ Ï̂Ó˚ñ ¢y Ï̂Ì òyòy ˆ› Δ̨¢ÈÙÈ~!ú Ï̂õr›˛Á v z̨̨ ô!fl˛iì˛ Ìy Ï̂Ñ˛–

˜ãÓ v z̨̨ ôyîyò ≠

v z̨Í˛ôyîÑ˛ ≠ ö˛y£ẑ Ï›˛y≤’yB˛›˛ò äÈyv ¸̨y ¢Ó%ã ˜üÓyú Á òyòyò ãúã v z̨!qî ˆÎõò Ñ˛â%̨ !Ó˚̨ ôyòyñ üyú%Ñ˛ñ ˛ôpñ

˛ôyì˛yG§̨ y!G˛ñ £y£z!v»̨ úyñ ÷ü!òñ ¶˛ƒy!ú!¢ Ï̂ò!Ó˚Î˚y £zì˛ƒy!î õ%Öƒ v z̨Í˛ôyîÑ˛ !£¢y Ï̂Ó xÓfl˛iyò Ñ˛ Ï̂Ó˚–

ÖyîÑ˛ ≠

≤ÃyÌ!õÑ˛ ÖyîÑ˛ ≠ ˛ô%Ñ%̨ Ï̂Ó˚Ó˚ õ%Öƒ ≤ÃyÌ!õÑ˛ Öyî Ï̂Ñ˛Ó˚ õ Ï̂ïƒ ã%≤’yB˛›˛òñ ˆäÈy›˛õyäÈñ üyÑ˛y£yÓ˚# Óv ¸̨õyäÈ ˆÎõòÈÙÙÙÈ Ó˚&£zñ

˛Ñ˛yì˛úy £zì˛ƒy!î– ~äÈyv ¸̨y !Ñ˛ä%È ≤Ãyí# xy Ï̂äÈ ÎyÓ˚y ã Ï̂úÓ˚ ~Ñ˛îõ !ò Ï̂â˛Ó˚ hfl˛ Ï̂Ó˚ Ìy Ï̂Ñ˛ñ ≤ÃyÎ˚ õy!›˛Ó˚ Ñ˛yäÈyÑ˛y!äÈ ~Ó˚y õ)úì˛

õÓ˚y ˛ôâ˛y ÖyÓyÓ˚ ˆÖ Ï̂ì˛ ˛ôäÈ® Ñ˛ Ï̂Ó˚– ~ Ï̂îÓ˚ ˆÓòÌ¢‰ Ó Ï̂ú– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôÈÙÙÙÈ üyõ%Ñ˛ñ !G˛ò%Ñ˛ñ õy=Ó˚ñ !üÇ!Ü ãyì˛#Î˚

õyäÈ–

!mì˛#Î˚ ˆ◊í#Ó˚ ÖyîÑ˛ ≠ ˆäÈy›˛ ˆ˛ôyÑ˛yõyÑ˛v ¸̨ñ ã%≤’yB˛›˛ò Ï̂îÓ˚ ÖyÎ˚ ~ÓÇ !Ñ˛ä%È ˆäÈy›˛ õyäÈ xy Ï̂äÈ ÎyÓ˚yÁ ≤’yB˛›˛ò Ï̂îÓ˚

ÖyÎ˚ñ ì˛y Ï̂îÓ˚ !mì˛#Î˚ ˆ◊í#Ó˚ ÖyîÑ˛ Ó Ï̂ú–

ì,̨ ì˛#Î˚ ˆ◊!íÓ˚ ÖyîÑ˛ ≠ Ó,£Í õyÇ¢yü# õyäÈÓ˚yñ ˆÎõòÈÙÙÙÈ ˆÓyÎ˚yúõyäÈñ ~Ó˚y ˆäÈy›˛ õyäÈ Ï̂îÓ˚ !ò Ï̂ãÓ˚ Öyîƒ !£¢y Ï̂Ó

@˘Ã£í Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛–
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!Ó Ï̂Î˚yãÑ˛ ≠ ~ Ï̂îÓ˚ «%̨ o ÖyîÑ˛Á Óúy £ Ï̂Î˚ Ìy Ï̂Ñ˛– ˛ô%Ñ%̨ Ï̂Ó˚Ó˚ Óylfl˛ì˛ Ï̂s˛f ≤Ãâ%̨ Ó˚ ˛ô!Ó˚õy Ï̂í !Ó Ï̂Î˚yã Ï̂Ñ˛Ó˚ ¢Ω˛yÓ˚ ˛ôyÁÎ˚y

ÎyÎ˚– ì˛yÓ˚ ≤Ãïyò Ñ˛yÓ˚í ˛ô%Ñ%̨ Ï̂Ó˚Ó˚ õ Ï̂ïƒ ˜ã!ÓÑ˛ Óã≈ƒ˛ôîyÌ≈ x Ï̂òÑ˛ ˆÓ!ü ˛ô!Ó˚õy Ï̂í xy Ï̂¢– ~äÈyv ¸̨y !Ó!¶˛ß¨ ≤Ãyí# Á

v z̨!q Ï̂îÓ˚ õ,ì˛ ˆî£yÓ Ï̂ü°ÏÁ Ìy Ï̂Ñ˛– !Ó!¶˛ß¨ Óƒy Ï̂Qy!Ó˚Î˚yÓ˚ ¢y Ï̂Ì òyòy ïÓ˚̂ ÏòÓ˚ äÈeyÑ˛ ˛ôyÁÎ˚y ÎyÎ˚ñ ˆÎõòÈÙÙÙÈ

Ñœ̨ ƒy Ï̂v˛y Ï̂fl˛ôy!Ó˚Î˚yõñ Ó˚!£ Ï̂ãy˛ôy¢ ≤Ã¶,̨ !ì˛ ˛ô%Ñ%̨ Ï̂Ó˚Ó˚ Ñ˛yîy Óy ˛ô§yÑ˛ÈÙÈ~Ó˚ õ Ï̂ïƒ !Ó Ï̂Î˚yãÑ˛ !£¢y Ï̂Ó xÓfl˛iyò Ñ˛ Ï̂Ó˚–

3.4.3 ¢yõ%!oÑ˛ Óylfl˛ì˛s˛f (Marine ecosystem)

˛ô,!ÌÓ#Ó˚ ˆõy›˛ ãú¶˛y Ï̂ÜÓ˚ 97% ¢õ%o– fl ∫̨yî% ã Ï̂úÓ˚ Óylfl˛ì˛ Ï̂s˛fÓ˚ ì%̨ úòyÎ˚ ¢yõ%!oÑ˛ Óylfl˛ì˛s˛f x Ï̂òÑ˛ !fl˛i!ì˛ü#úñ

ì˛yÓ˚ xòƒì˛õ Ñ˛yÓ˚í xyÓ˚ !Ñ˛ä%È£z òy ¢õ%̂ ÏoÓ˚ úÓíy_´ ãú ~ÓÇ xòƒyòƒ ˆ¶˛Ôì˛ÈÙÙÙÈv z̨̨ ôyîyò ˆÎõò ì˛y˛ôõyeyñ oÓ#¶)̨ ì˛

x!: Ï̂ãò ~ÓÇ xy Ï̂úy Ö%Ó Ñ˛õ ˛ô!Ó˚Óì≈̨ ò £Î˚–

˜ã!ÓÑ˛ v z̨̨ ôyîyò ≠ ¢yõ%!oÑ˛ Óylfl˛ì˛ Ï̂s˛fÓ˚ ˜ã!ÓÑ˛ v z̨̨ ôyîyò ¢õ)£ £ú–

v z̨Í˛ôyîÑ˛ ≠ ~£z Óylfl˛ì˛ Ï̂s˛fÓ˚ v z̨Í˛ôyîÑ˛ ˆ◊í#Ó˚ õ Ï̂ïƒ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ ö˛y£ẑ Ï›˛y ≤’ƒyB˛›˛òñ v˛yÎ˚y›˛õ ~ÓÇ !Ñ˛ä%È

xyò!Ó«˛!íÑ˛ ˜üÓyú¢õ)£– ~äÈyv ¸̨yÁ ¢yõ%!oÑ˛ xyÜyäÈyñ Óyîy!õ Á úyú ˜üÓyú– ~£z v z̨Í˛ôyîÑ˛ ¢õ%̂ ÏoÓ˚ !Ó!¶˛ß¨

Ü¶˛#Ó˚ì˛yÎ˚ !Ó¶˛_´ Ìy Ï̂Ñ˛–

ÖyîÑ˛ ≠ üyÑ˛y£yÓ˚# ÎyÓ˚y ¢Ó˚y¢!Ó˚ v z̨Í˛ôyîÑ˛ Ï̂Ñ˛ xy£yÓ˚ !£¢y Ï̂Ó @˘Ã£í Ñ˛ Ï̂Ó˚– ˆÎõòÈÙÙÙÈ ã%ÈÙÈ≤’ƒyB˛›˛òñ üyõ%Ñ˛ £zì˛ƒy!î–

!mì˛#Î˚ ˆ◊í#Ó˚ ÖyîÑ˛ ≠ ÎyÓ˚y v z̨̨ ô!Ó˚v z̨_´ ≤ÃyÌ!õÑ˛ ÖyîÑ˛ Ï̂Ñ˛ Öyîƒ !£¢y Ï̂Ó @˘Ã£í Ñ˛ Ï̂Ó˚ñ ˆÎõòÈÙÙÙÈ õyäÈ Sˆ£!Ó˚Ó˚Çñ

¢y!v≈̨ òñ õÑ˛ Ï̂Ó˚ú £zì˛ƒy!îV–

ì,̨ ì˛#Î˚ ˆ◊í#Ó˚ ÖyîÑ˛ ≠ õyÇüy¢# õyäÈ ÎyÓ˚y !mì˛#Î˚ ˆ◊í#Ó˚ ÖyîÑ˛ Ï̂îÓ˚ ÖyÎ˚ñ ˆÎõòÈÙÙÙÈ Ñ˛v≈̨  £y!úÓ%›˛ ~Ó˚y£z Öyîƒ

ü,C Ï̂úÓ˚ ¢ Ï̂Ó≈yFâ˛ fl˛iyò x!ïÑ˛yÓ˚#–

!Ó Ï̂Î˚yãÑ˛ ≠ xyò%Ó#«˛!íÑ˛ ã#Ó ÎyÓ˚y õ,ì˛ ˜ã!ÓÑ˛ Ólfl˛Ó˚ ˛ôâ˛ Ï̂òÓ˚ Ñ˛y Ï̂ã xÇü@˘Ã£í Ñ˛ Ï̂Ó˚ ì˛y Ï̂îÓ˚ !Ó Ï̂Î˚yãÑ˛ Ó Ï̂ú–

¢yïyÓ˚íì˛ ¢yõ%!oÑ˛ Óylfl˛ì˛ Ï̂s˛f Óƒy Ï̂Q!Ó˚Î˚y !Ó Ï̂Î˚yãÑ˛ !£¢y Ï̂Ó õ%Öƒ ¶)̨ !õÑ˛y ˛ôyúò Ñ˛ Ï̂Ó˚–

3.5 Óy Ï̂Î˚yõ (Biome)

ˆÑ˛yò !ò!î≈‹T ˆ¶˛Ô Ï̂Üy!úÑ˛ xM˛È Ï̂úÓ˚ Óylfl˛ì˛ Ï̂s˛fÓ˚ ¢õ!‹T Ï̂Ñ˛ Óy Ï̂Î˚yõ Ó Ï̂ú– ãúÓyÎ%̊Ó˚ ≤ÃÑ,̨ !ì˛ ~Ñ˛!›˛ !ò!î≈‹T Óy Ï̂Î˚y Ï̂õ

Ó¢Óy¢Ñ˛yÓ˚# v z̨!qî Á ≤Ãyí# ˆÜy¤˛#Ó˚ ≤Ããy!ì˛ ~ÓÇ ˜Ó!ü‹Tƒ !òï≈yÓ˚í Ñ˛ Ï̂Ó˚– xÓfl˛iy Ï̂òÓ˚ !¶˛!_ Ï̂ì˛ Óy Ï̂Î˚yõ Ï̂Ñ˛ õ%Öƒ î%£z

¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚y £Î˚ÈÙÙÙÈ fl˛iúã Óy Ï̂Î˚yõ (Terrestrial Biome) Á ãúã Óy Ï̂Î˚yõ (Aqatic Biome)– fl˛iúã

Óy Ï̂Î˚y Ï̂õÓ˚ ˆ◊í# Ï̂¶˛îÈÙÙÙÈ ¢Ó˚úÓÜ≈#Î˚ Óò¶)̨ !õ (Coniferous Forest)ó ˛ôí≈̂ Ïõyâ˛# Óò¶)̨ !õ (Deciduous Forest)ó
ì,̨ í¶)̨ !õ (Grassland)ó ¢y¶˛yòy (Savana)ó !£õyúÎ˚ ~ÓÇ õÓ˚&¶)̨ !õÓ˚ Óy Ï̂Î˚yõ (Desert Biome)– ãúã Óy Ï̂Î˚yõ

!ì˛ò≤ÃÑ˛yÓ˚ÈÙÙÙÈ fl ∫̨yî% ãˆÏúÓ˚ (Freshwater biome)ñ {°ÏÍ úÓíy_´ Sˆ¶˛!v ¸̨ÈÙÈxM˛ÈúV (Estuarine Biome) ~ÓÇ

¢yõ%!oÑ˛ Óy Ï̂Î˚yõ (Marine Biome)–

3.6 Óylfl˛ì˛ Ï̂s˛fÓ˚ v z̨̨ ôyîyò (Componets of Ecosystem)

Óylfl˛ì˛ Ï̂s˛fÓ˚ Ñ˛yÎ≈Ñ˛y!Ó˚ì˛yÓ˚ v z̨̨ ôÓ˚ !¶˛!_ Ñ˛ Ï̂Ó˚ !ÓK˛yò# Áv˛yõ (1966) Óylfl˛ì˛ˆÏs˛fÓ˚ v z̨̨ ôyîyò¢õ)£ˆÏÑ˛ ≤Ãïyò î%£z¶˛yˆÏÜ

¶˛yÜ Ñ˛ Ï̂Ó˚ò– ~Ó˚y ÎÌye´ Ï̂õÈÙÙÙÈ
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1– Ñ˛yÎ≈!¶˛!_Ñ˛ v z̨̨ ôyîyò

2– ¢yÇÜ‡˛!òÑ˛ v z̨̨ ôyîyò

xyÓyÓ˚ Ü‡˛òÜì˛¶˛y Ï̂Ó Óylfl˛ì˛ Ï̂s˛fÓ˚ v z̨̨ ôyîyò¢õ)£ Ï̂Ñ˛ !ò¡¨!ú!Öì˛ v z̨̨ ôy Ï̂Î˚ ¶˛yÜ Ñ˛Ó˚y ÎyÎ˚ÈÙÙÙÈ

Óylfl˛ì˛ˆÏs˛fÓ˚ v˛z˛ôyîyò

!òã#≈Ó v˛z˛ôyîyò ¢ã#Ó v˛z˛ôyîyò

x˜ÏãÓ v˛z˛ôyîyò ˜ãÓ v˛z˛ôyîyò ˆ¶˛Ôì˛ v˛z˛ôyîyò v˛zÍ˛ôyîÑ˛ ÖyîÑ˛ !ÓˆÏÎ˚yãÑ

˛

≤ÃÌõ ˆ◊í#Ó˚ !mì˛#Î˚ ˆ◊í#Ó˚ ¢ˆÏÓ≈yFâ˛ ˆ◊í#Ó˚

ÖyîÑ˛ ÖyîÑ˛ ÖyîÑ˛

3.6.1 Ñ˛yÎ≈!¶˛!_Ñ˛ v z̨̨ ôyîyò

fl ∫̨̂ Ï¶˛yã# v z̨̨ ôyîyò ≠ ˆÎ¢Ñ˛ú ã#Ó !ò Ï̂ã Ï̂îÓ˚ Öyîƒ !ò Ï̂ãÓ˚y£z v z̨Í˛ôß¨ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ì˛y Ï̂îÓ˚ fl ∫̨̂ Ï¶˛yã# v z̨̨ ôyîyò

Ó Ï̂ú– Ñ˛ Ï̂Î˚Ñ˛!›˛ ≤Ãyí# SˆÎõòÈÙÙÙÈ £zv z̨!@’òyV äÈyv ¸̨y ˆÑœ̨ y Ï̂Ó˚y!ö˛ú Î%_´ ¢Ñ˛ú v z̨!q Ï̂îÓ˚£z ~£z «˛õì˛y Óì≈̨ õyò– ˆÑœ̨ y Ï̂Ó˚y!ö˛ú

ÓyÎ%̊ ˆÌ Ï̂Ñ˛ Ñ˛yÓ≈ò v˛y£zx:y£zv˛ (CO2) @˘Ã£í Ñ˛ Ï̂Ó˚ ~ÓÇ ¢)Î≈y Ï̂úyÑ˛ Á õ)ú Ï̂Ó˚yõ myÓ˚y ˆüy!°Ïì˛ ã Ï̂úÓ˚ ¢y£y Ï̂Îƒ

¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’°Ï ≤Ã!e´Î˚yÎ˚ ã!›˛ú üÑ≈̨ Ó˚y Öyîƒ ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚–

6CO2 + 12H2O = C6H12O6 + 6O2 + 6H2O + ì˛y˛ôü!_´–

@’%̂ ÏÑ˛yã (C6H12O6) äÈyv ¸̨yÁ ˆ≤Ãy!›˛òñ xƒyõy£ẑ Ïòy xƒy!¢v˛ £zì˛ƒy!î ≤Ã Ï̂Î˚yãò#Î˚ v z̨̨ ôyîyò¢õ)£Á ¢Ç Ï̂Ÿ’!°Ïì˛ £Î˚–

xÌ≈yÍñ ˛ô,!ÌÓ#Ó˚ ¢Ñ˛ú v z̨!qî£z Óylfl˛ì˛ Ï̂s˛fÓ˚ v z̨Í˛ôyîÑ˛–

˛ôÓ˚̂ Ï¶˛yã# v z̨̨ ôyîyò ≠ ˆÎ ¢Ñ˛ú ã#Ó !ò Ï̂ãÓ˚ Öyîƒ !ò Ï̂ãÓ˚y ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ òyñ ˛ôÓ˚ls˛ Öy Ï̂îƒÓ˚ ãòƒ x Ï̂òƒÓ˚

v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ü#ú ì˛y Ï̂îÓ˚ ˛ôÓ˚̂ Ï¶˛yã# Ó Ï̂ú– !Ñ˛ä%È ˆÑœ̨ y Ï̂Ó˚y!ö˛ú !Ó£#ò v z̨!qî ~ÓÇ ¢Ñ˛ú ≤Ãyí# ≤Ãì˛ƒ«˛ Óy ˛ô Ï̂Ó˚y«˛¶˛y Ï̂Ó

v z̨Í˛ôyî Ï̂Ñ˛Ó˚ v z̨̨ ôÓ˚ Öy Ï̂îƒÓ˚ ãòƒ !ò¶≈̨ Ó˚ü#ú–

3.6.2 ¢yÇÜ‡˛!òÑ˛ v z̨̨ ôyîyò

!òã≈#Ó v z̨̨ ôyîyò ≠ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢Ñ˛ú ãv ¸̨ v z̨̨ ôyîyò ~Ó˚ xhs˛Ü≈ì˛– ~£z v z̨̨ ôyîyò¢õ)£ Ï̂Ñ˛ !ò¡¨!ú!Öì˛ ¶˛y Ï̂Ü ¶˛yÜ

Ñ˛Ó˚y ÎyÎ˚ÈÙÙÙÈ

(i) x Ï̃ãÓ v z̨̨ ôyîyò ≠ ãúñ õy!›˛ñ !Ó!¶˛ß¨ Ö!òã úÓíñ Üƒy¢#Î˚ ˛ôîyÌ≈ Óylfl˛ì˛ Ï̂s˛fÓ˚ x Ï̃ãÓ v z̨̨ ôyîyò– ¢Ó%ã v z̨!qî

Öyîƒ ≤Ãlfl˛!ì˛ Ï̂ì˛ ~£z ¢Ñ˛ú v z̨̨ ôyîyò¢õ)£ Ï̂Ñ˛ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚–

(iii) ˜ãÓ v z̨̨ ôyîyò ≠ õ,ì˛ v z̨!qî Óy ≤Ãyí#Ó˚ ˆî Ï̂£Ó˚ !Ó!¶˛ß¨ Ó˚Ñ˛õ ˜ãÓÓlfl˛Ó˚ ˛ôâ˛ Ï̂òÓ˚ ö˛ Ï̂ú v z̨q$ì˛ ˛ôîyÌ≈¢õ)£ñ

ˆÎõòÈÙÙÙÈ ˆ≤Ãy!›˛òñ ö˛ƒy›˛ñ £zv z̨!Ó˚Î˚yñ Ñ˛y Ï̂Ó≈y£y£ẑ Ïv»̨ ›˛ £zì˛ƒy!î ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ˜ãÓ v z̨̨ ôyîy Ï̂òÓ˚ xhs˛Ü≈ì˛–

(iii) ˆ¶˛Ôì˛ v z̨̨ ôyîyò ≠ ˆ¢ÔÓ˚ü!_´ñ ì˛y˛ôõyeyñ ÓyÎ%̊≤ÃÓy£ñ xy Ï̂úyñ xyo≈ì˛y £zì˛ƒy!î ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ˆ¶˛Ôì˛ v z̨̨ ôyîyò–

ˆÎ ˆÑ˛y Ï̂òy Óylfl˛ì˛ Ï̂s˛fÓ˚ ≤Ã Ï̂Î˚yãò#Î˚ ü!_´Ó˚ ~Ñ˛õye v z̨Í¢ ¢)Î≈y Ï̂úyÑ˛–
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˛ôÓ˚̂ Ï¶˛yã#

¢ã#Ó v z̨̨ ôyîyò ≠ Óylfl˛ì˛ Ï̂s˛fÓ˚ ¢Ñ˛ú ã#Ó£z ~£z v z̨̨ ôyîy Ï̂òÓ˚ xhs˛Ü≈ì˛– ~£z v z̨̨ ôyîyò¢õ)£ Ï̂Ñ˛ !ò¡¨!ú!Öì˛ ¶˛y Ï̂Ü ¶˛yÜ

Ñ˛Ó˚y ÎyÎ˚ÈÙÙÙÈ

v z̨Í˛ôyîÑ˛ ≠ ˆÎ ¢Ñ˛ú ˆÑœ̨ y Ï̂Ó˚y!ö˛úÎ%_´ ã#Ó ¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’°Ï ≤Ã!e´Î˚yÎ˚ ì˛yÓ˚ !ò Ï̂ãÓ˚ ˆî Ï̂£ üÑ≈̨ Ó˚y ãyì˛#Î˚ Öyîƒ

≤Ãlfl˛ì˛ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ì˛y Ï̂îÓ˚ v z̨Í˛ôyîÑ˛ Ó Ï̂ú– ˆÎõòÈÙÙÙÈ ˆÑœ̨ y Ï̂Ó˚y!ö˛úÎ%_´ ¢Ó%ã v z̨!qî– ¢Ñ˛ú ≤Ãyí#£z ã#ÓòïyÓ˚̂ ÏíÓ˚

ãòƒ ≤Ãì˛ƒ«˛ Óy ˛ô Ï̂Ó˚y«˛¶˛y Ï̂Ó v z̨Í˛ôyî Ï̂Ñ˛Ó˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ü#ú–

ÖyîÑ˛ ≠ ˆÎ ¢Ñ˛ú ã#Ó ¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’ Ï̂°Ï x«˛õ ~ÓÇ Öy Ï̂îƒÓ˚ ãòƒ ≤Ãì˛ƒ«˛ Óy ˛ô Ï̂Ó˚y«˛¶˛y Ï̂Ó v z̨Í˛ôyî Ï̂Ñ˛Ó˚ v z̨̨ ôÓ˚

!ò¶≈̨ Ó˚ü#ú ì˛y Ï̂îÓ˚ ÖyîÑ˛ Ó Ï̂ú– ≤Ãïyòì˛ !ì˛ò ˆ◊í#Ó˚ ÖyîÑ˛ Óylfl˛ì˛ Ï̂s˛f ˛ô!Ó˚ú!«˛ì˛ £Î˚–

SÑ˛V ≤ÃÌõ ˆ◊í#Ó˚ ÖyîÑ˛ ≠ ˆÎ ¢Ñ˛ú ≤Ãyí# ì˛y Ï̂îÓ˚ ã#Óò ïyÓ˚̂ ÏíÓ˚ ãòƒ ¢Ó˚y¢!Ó˚ v z̨Í˛ôyî Ï̂Ñ˛Ó˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ü#ú

ì˛y Ï̂îÓ˚ ≤ÃÌõ ˆ◊í#Ó˚ ÖyîÑ˛ Ó Ï̂ú– ˆÎõòÈÙÙÙÈ üyõ%Ñ˛ñ ì,̨ í Ï̂¶˛yã# õyäÈñ ˆÜyÓ˚&ñ äÈyÜúñ £!Ó˚í £zì˛ƒy!î–

SÖV !mì˛#Î˚ ˆ◊í#Ó˚ ÖyîÑ˛ ≠ ˆÎ ¢Ñ˛ú ≤Ãyí# Öy Ï̂îƒÓ˚ ãòƒ ≤ÃÌõ ˆ◊í#Ó˚ Öyî Ï̂Ñ˛Ó˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ü#ú ì˛y Ï̂îÓ˚ ˆÜÔí

ÖyîÑ˛ Óy !mì˛#Î˚ ˆ◊í#Ó˚ ÖyîÑ˛ Ó Ï̂ú– ˆÎõòÈÙÙÙÈ ˆòÑ˛ Ï̂v ¸̨ñ !Ó!¶˛ß¨ ˛ôì˛D¶)̨ Ñ˛ ˛ôy!Ö £zì˛ƒy!î–

SÜV ¢ Ï̂Ó≈yFâ˛ ˆ◊í#Ó˚ ÖyîÑ˛ ≠ ˆÎ ¢Ñ˛ú ≤Ãyí# ì˛y Ï̂îÓ˚ Öy Ï̂îƒÓ˚ ãòƒ ≤ÃÌõ Óy !mì˛#Î˚ ˆ◊í#Ó˚ Öyî Ï̂Ñ˛Ó˚ v z̨̨ ôÓ˚

!ò¶≈̨ Ó˚ü#ú ì˛y Ï̂îÓ˚ ¢ Ï̂Ó≈yFâ˛ ˆ◊í#Ó˚ ÖyîÑ˛ Ó Ï̂ú– ˆÎõòÈÙÙÙÈ Óyáñ !¢Ç£ñ õyò%°Ï £zì˛ƒy!î–

!Ó Ï̂Î˚yãÑ˛ ≠ ˆÎ ¢Ñ˛ú xí%ã#Ó õ,ì˛ v z̨Í˛ôyîÑ˛ ~ÓÇ Öyî Ï̂Ñ˛Ó˚ ˆî£yÓ Ï̂ü°Ï̂ ÏÑ˛ !Ó Ï̂Î˚y!ãì˛ Ñ˛ Ï̂Ó˚ Óylfl˛ì˛ Ï̂s˛f

v z̨Í˛ôyî Ï̂Ñ˛Ó˚ ˛ô%òÉÓƒÓ£yÓ˚̂ ÏÎyÜƒ ˜ãÓ Ólfl˛ Ï̂ì˛ Ó˚*˛ôyhs˛!Ó˚ì˛ Ñ˛ Ï̂Ó˚ ì˛y Ï̂îÓ˚ !Ó Ï̂Î˚yãÑ˛ Ó Ï̂ú– ˆÎõòÈÙÙÙÈ !Ó!¶˛ß¨ ÓƒyÑ˛ Ï̂›˛!Ó˚Îẙ

Á äÈeyÑ˛– Óylfl˛ì˛s˛f Óy £ẑ ÏÑ˛y!¢ Ï̂fi›˛ Ï̂õÓ˚ !Ó!¶˛ß¨ v z̨̨ ôyîyò=!úÓ˚ õ Ï̂ïƒ ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ ¢¡ôÑ≈̨  !ò Ï̂â˛ äÈ Ï̂Ñ˛Ó˚ ¢y£y Ï̂Îƒ

ˆîÖyˆÏòy £ˆÏúyÈÙÙÙÈ

NSOU  AE-ES-21  47



3.7 › Δ̨!˛ôÑ˛ ˆú Ï̂¶˛úñ Öyîƒü,Cúñ Öyîƒ ãyúÑ˛ Á Öyîƒ !˛ôÓ˚y!õv˛ (Trophic level, Food
chain, Food web and Food Pyramid)

v z̨!qî Á ≤Ãyí#Ó˚ ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ ¢¡ô Ï̂Ñ≈̨ Ó˚ Ñ˛Ìy ãyò Ï̂ì˛ £ Ï̂ú ˛ô%!‹T hfl˛Ó˚ñ Öyîƒü,Cúñ Öyîƒ ãyúÑ˛ñ Öyîƒ !˛ôÓ˚y!õv˛

Á £ẑ ÏÑ˛y!¢ Ï̂fi›˛ Ï̂õÓ˚ ü!_´≤ÃÓy£ ≤Ã¶,̨ !ì˛ ¢¡∫̂ Ïı˛ !Ó Ï̂ü°Ï¶˛y Ï̂Ó K˛yò xy£Ó˚í Ñ˛Ó˚y ≤Ã Ï̂Î˚yãò–

› Δ̨!˛ôÑ˛ hfl˛Ó˚ ≠ £ẑ ÏÑ˛y!¢ Ï̂fi›˛ Ï̂õÓ˚ xhs˛Ü≈ì˛ ˆÑ˛y Ï̂òy ¢î¢ƒ ã#Ó Öyîƒü,C Ï̂úÓ˚ ˆÎ Öyîƒhfl˛ Ï̂Ó˚ xÓfl˛iyò Ñ˛ Ï̂Ó˚ ˆ¢£z

Öyîƒhfl˛Ó˚̂ ÏÑ˛ Á£z Öyîƒü,C Ï̂úÓ˚ Ú¢ÇÓ˚!«˛ì˛ ì˛úÛ Óy Ú› Δ̨!˛ôÑ˛ ˆú Ï̂¶˛úÛ Óy Ú˛ô%!‹T hfl˛Ó˚Û Ó Ï̂ú– ~Ñ˛!›˛ Öyîƒü,C Ï̂ú î%£z Óy

ì˛ Ï̂ì˛y!ïÑ˛ › Δ̨!˛ôÑ˛ ˆú Ï̂¶˛ú ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚– v z̨Í˛ôyîÑ˛ S¢Ó%ã v z̨!qîV Öyîƒü,C Ï̂úÓ˚ ¢)â˛òy Ñ˛ Ï̂Ó˚ñ ì˛y£z ~£z hfl˛Ó˚̂ ÏÑ˛

ÚÚ≤ÃÌõ › Δ̨!˛ôÑ˛ ˆú Ï̂¶˛úÛÛ Óúy £Î˚–

Öyîƒü,Cú ≠ Öyîƒ Öyî Ï̂Ñ˛Ó˚ ¢¡ô Ï̂Ñ≈̨ Ó˚ Á˛ôÓ˚ !¶˛!_ Ñ˛ Ï̂Ó˚ !ò!î≈‹T ≤Ãíyú# Ï̂ì˛ Öyîƒü!_´ v z̨Í˛ôyî Ï̂Ñ˛Ó˚ Ñ˛yäÈ ˆÌ Ï̂Ñ˛

e´õ˛ôÎ≈y Ï̂Î˚ xyÓ˚Á v z̨ß¨ì˛ ã#Ó Ï̂Üy¤˛#Ó˚ õ Ï̂ïƒ ≤ÃÓy!£ì˛ £Î˚– ü!_´ ≤ÃÓy Ï̂£Ó˚ ~£z e´!õÑ˛ ˛ôÎ≈yÎ˚̂ ÏÑ˛ Öyî,üCú Ó Ï̂ú–

!ÓK˛yò# Áv˛y Ï̂õÓ˚ õ Ï̂ì˛ñ ÚÚv z̨Í˛ôyîÑ˛ Ñ˛ì,≈̨ Ñ˛ xyÓk˛ ü!_´ ˛ôÓ˚̨ ôÓ˚ !Ó!¶˛ß¨ Öyîƒhfl˛ Ï̂Ó˚Ó˚ õïƒ !î Ï̂Î˚ ≤ÃÓy!£ì˛ £ Ï̂Î˚ ¢ Ï̂Ó≈yFâ˛

Öyîƒhfl˛ Ï̂Ó˚ ˆ˛ôÔ§äÈy Ï̂òyÓ˚ ü,Cú Ï̂Ñ˛ Öyîƒü,Cú Ó Ï̂ú–ÛÛ v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ ~Ñ˛!›˛ !õ!‹T ã Ï̂úÓ˚ Öyîƒü,C Ï̂úÓ˚ õyïƒ Ï̂õ

ü!_´≤ÃÓy£ ò# Ï̂â˛ ˆîÖy Ï̂òy £ú–

Sv z̨Í˛ôyîÑ˛V     S≤ÃÌõ ˆ◊í#Ó˚ ÖyîÑ˛V S!mì˛#Î˚ ˆ◊í#Ó˚ ÖyîÑ˛V Sì,̨ ì˛#Î˚ ˆ◊í#Ó˚ ÖyîÑ˛V Sâ˛ì%̨ Ì≈ ˆ◊í#Ó˚ ÖyîÑ˛V

v z̨!qîñ ˜üÓyú               ˛ôì˛D                Óƒyà                    õyäÈ               õyò%°Ï

Sö˛y£zˆÏ›˛Δy≤’ƒyB˛›˛òV

Óylfl˛ì˛ Ï̂s˛f ¢yïyÓ˚íì˛ !ò¡¨!ú!Öì˛ !ì˛ò ≤ÃÑ˛yÓ˚ Öyîƒü,Cú ˆîÖy ÎyÎ˚– ˆÎõòÈÙÙÙÈ

S1V !üÑ˛yÓ˚# Öyîƒü,Cú (Predator food chain) ≠ ~£z ü,Cú v z̨Í˛ôyîÑ˛ ˆÌ Ï̂Ñ˛ ÷Ó˚& £Î˚ ~ÓÇ ~Ó˚ ˛ôÓ˚Óì≈̨ #

˛ôÎ≈yÎ˚=!ú Ï̂ì˛ ã# Ï̂ÓÓ˚ xyÑ˛yÓ˚ e´õü Óyv ¸̨̂ Ïì˛ Ìy Ï̂Ñ˛ ~ÓÇ ~Ñ˛£z ¢ Ï̂D ì˛y Ï̂îÓ˚ ¢ÇÖƒyÁ £…y¢ ˛ôyÎ˚–

v˛zîy£Ó˚í ≠ÈÙÙÙÈ

v z̨!qî      Ñ˛#›˛˛ôì˛D        Óƒyà      Óyã˛ôy!Ö

S2V ˛ôÓ˚ã#Ó# Öyîƒü,Cú (Parasitic food chain)≠ ~£z ü,Cú Ó,£Í ã#Ó ˆÌ Ï̂Ñ˛ xyÓ˚Ω˛ £ Ï̂Î˚ e´õ˛ôÎ≈y Ï̂Î˚

«%̨ o ˛ôÓ˚ã#Ó# Ï̂ì˛ ˆü°Ï £Î˚–

v z̨îy£Ó˚í ≠ÈÈÙÙÙÈ

õyò%°Ï        Ñ,̨ !õ         xyîƒ≤Ãyí#

S3V õ,ì˛ã#Ó# Öyîƒü,Cú (Saprophytic food chain) ≠ ~£z ü,Cú õ,ì˛ã#Ó# ˆÌ Ï̂Ñ˛ xyÓ˚Ω˛ £ Ï̂Î˚

ÓƒyÑ˛ Ï̂›˛!Ó˚Î˚y Ï̂ì˛ ˆü°Ï £Î˚–

v˛zîy£Ó˚í ≠ÈÙÙÙÈ

õ,ì˛ v z̨!qî  äÈeyÑ˛   ÓƒyÑ˛ Ï̂›˛!Ó˚Î˚y
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Öyîƒ ãyúÑ˛ ≠

Óylfl˛ì˛ Ï̂s˛fÓ˚ ü!_´ Á Ólfl˛ x¢ÇÖƒ xyhs˛É¢¡ôÑ≈̨ Î%_´ Öyîƒü,C Ï̂úÓ˚ õ Ï̂ïƒ !î Ï̂Î˚ ≤ÃÓy!£ì˛ £Î˚– ~£z¶˛y Ï̂Ó ¢ÇÎ%_´

Öyîƒü,Cú=!ú Ï̂Ñ˛ Öyîƒ ãyúÑ˛ Ó Ï̂ú– !ò Ï̂¡¨ ˆ≤Ã£z!Ó˚ ì,̨ í¶)̨ !õÓ˚ ~Ñ˛!›˛ Öyîƒ ãyúÑ˛ !â˛e¢£ ˆîÖy Ï̂òy £ú–

Öyîƒ !˛ôÓ˚y!õv˛ ≠ ~Ñ˛!›˛ !ò!î≈‹T Óylfl˛ì˛ Ï̂s˛fÓ˚ !Ó!¶˛ß¨ ˛ô%!‹Tì˛ Ï̂s˛fÓ˚ ¢yõ!@˘ÃÑ˛ Ü‡˛ò Ï̂Ñ˛ xò%e´!õÑ˛¶˛y Ï̂Ó ¢yãy Ï̂ú ˆÎ

!˛ôÓ˚y!õv˛ Óy !üÖÓ˚ Ü!‡˛ì˛ £Î˚ ì˛y Ï̂Ñ˛ Öyîƒ !˛ôÓ˚y!õv˛ Ó Ï̂ú– !Ó !›˛ü £ẑ ÏÑ˛yú!ãfi›˛ â˛yú≈¢ ~ú›˛ò (1972) ¢Ó≈≤ÃÌõ ~£z

!˛ôÓ˚y!õv˛ ¢¡ô Ï̂Ñ≈̨  ïyÓ˚íy ˆîò–

S1V ¢ÇÖƒy ˛!˛ôÓ˚y!õv˛

S2V ü!_´Ó˚ !˛ôÓ˚y!õv˛

S3V ã#Ó¶˛Ó˚ !˛ôÓ˚y!õv˛

S1V ¢ÇÖƒy !˛ôÓ˚y!õv˛ ≠

v z̨Í˛ôyîÑ˛ ˆÌ Ï̂Ñ˛ ÷Ó˚& Ñ˛ Ï̂Ó˚ ¢ Ï̂Ó≈yFâ˛ ˛ôÎ≈y Ï̂Î˚Ó˚ ÖyîÑ˛ ˛ôÎ≈hs˛ ã# Ï̂ÓÓ˚ ¢ÇÖƒy e´õü Ñ˛õ Ï̂ì˛ Ìy Ï̂Ñ˛ ~Ó˚* Į̈̂ ô ¢,‹T

!˛ôÓ˚y!õv˛ Ï̂Ñ˛ ¢ÇÖƒy !˛ôÓ˚y!õv˛ Ó Ï̂ú–

ò# Ï̂â˛ ~Ñ˛!›˛ ¢ÇÖƒyÓ˚ !˛ôÓ˚y!õv˛ ˆîÖy Ï̂òy £úÈÙÙÙÈ

~Öy Ï̂ò v˛yÎ˚y›˛yõñ !v˛ Ï̂òyöœ̨ ƒy Ï̂ã Ï̂ú›‰̨ ¢ Á ö˛y£ẑ Ï›˛y≤’ƒyB˛›˛ Ï̂òÓ˚ ¢ÇÖƒy x Ï̂òÑ˛ ˆÓ!ü Sv z̨Í˛ôyîÑ˛V– ≤ÃÌõ ˆ◊í#Ó˚

ÖyîÑ˛ ˆÎõòñ e´y¢‰̂ Ï›˛!¢Î˚yòÈÙÈ~Ó˚ ¢ÇÖƒy v z̨Í˛ôyî Ï̂Ñ˛Ó˚ ¢ÇÖƒy ˆÌ Ï̂Ñ˛ Ñ˛õ– xyÓyÓ˚ !mì˛#Î˚ ˆ◊í#Ó˚ Öyî Ï̂Ñ˛Ó˚ S!ì˛!õV

¢ÇÖƒy ¢Ó Ï̂Ì Ï̂Ñ˛ Ñ˛õ–
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S2V ü!_´Ó˚ !˛ôÓ˚y!õv˛ ≠

~Ñ˛!›˛ Öyîƒü,C Ï̂úÓ˚ ≤Ã!ì˛!›˛ Öyîƒhfl˛ Ï̂Ó˚ Sv z̨Í˛ôyîÑ˛ ˆÌ Ï̂Ñ˛ ¢ Ï̂Ó≈yFâ˛ ˆ◊í#Ó˚ ÖyîÑ˛ ˛ôÎ≈hs˛V ¢!M˛Èì˛ ü!_´Ó˚ ˛ô!Ó˚õyí

e´õyß∫̂ ÏÎ˚ £…y¢ ˆ˛ô Ï̂Î˚ ˆÎ !˛ôÓ˚y!õv˛ ¢,!‹T Ñ˛ Ï̂Ó˚ ì˛y Ï̂Ñ˛ ü!_´Ó˚ !˛ôÓ˚y!õv˛ Ó Ï̂ú–

~Ñ˛!›˛ ü!_´Ó˚ !˛ôÓ˚y!õ Ï̂v˛Ó˚ !â˛e ˆîÖy Ï̂òy £úÈÙÙÙÈ

S3V ã#Ó¶˛Ó˚ !˛ôÓ˚y!õv˛ ≠

~Ñ˛!›˛ Öyîƒü,C Ï̂úÓ˚ ≤Ã Ï̂ì˛ƒÑ˛ hfl˛ Ï̂Ó˚Ó˚ ¢ã#Ó Ólfl˛Ó˚ ÷‹Ò Áãò Ï̂Ñ˛ ã#Ó¶˛Ó˚ Ó Ï̂ú– ˆîÖy ÎyÎ˚ v z̨Í˛ôyî Ï̂Ñ˛Ó˚ ã#Ó¶˛Ó˚

ˆÌ Ï̂Ñ˛ ≤ÃyÌ!õÑ˛ hfl˛ Ï̂Ó˚Ó˚ Öyî Ï̂Ñ˛Ó˚ ã#Ó¶˛Ó˚ Ñ˛õ £Î˚ñ xyÓyÓ˚ ≤ÃyÌ!õÑ˛ ˆÌ Ï̂Ñ˛ !mì˛#Î˚ hfl˛Ó˚ ˆÌ Ï̂Ñ˛ ì,̨ ì˛#Î˚ hfl˛ Ï̂Ó˚ ã#Ó¶˛Ó˚

e´õyß∫̂ ÏÎ˚ Ñ˛õ Ï̂ì˛ Ìy Ï̂Ñ˛– ~£z¶˛y Ï̂Ó ¢,‹T !˛ôÓ˚y!õv˛ Ï̂Ñ˛ ã#Ó¶˛ Ï̂Ó˚Ó˚ !˛ôÓ˚y!õv˛ Ó Ï̂ú– ˛ôÓ˚ã#Ó# Ï̂îÓ˚ ˆ«˛ Ï̂e ã#Ó¶˛Ó˚

!˛ôÓ˚y!õv˛ !Ó˛ôÓ˚#ì˛ õ%Ö# £ Ï̂Î˚ Ìy Ï̂Ñ˛–

!ò Ï̂¡¨ ã#Ó¶˛ Ï̂Ó˚Ó˚ !˛ôÓ˚y!õv˛ ˆîÖy Ï̂òy £ú–

3.8 Óylfl˛ì˛ Ï̂s˛fÓ˚ v˛zÍ˛ôyîòü#úì˛y (Productivity of Ecosystem)

Óylfl˛ì˛ Ï̂s˛fÓ˚ ≤ÃÌõ › Δ̨!˛ôÑ˛ hfl˛Ó˚!›˛ v z̨Í˛ôyîÑ˛ Óy ¢Ó%ã v z̨!qî– ¢Ó%ã v z̨!qî ¢)Î≈y Ï̂úy Ï̂Ñ˛Ó˚ v z̨̨ ô!fl˛i!ì˛ Ï̂ì˛ ~ÓÇ ˛ôefl˛i

ˆÑœ̨ y Ï̂Ó˚y!ö˛ Ï̂úÓ˚ ¢y£y Ï̂Îƒ ÓyÎ%̊!fl˛iì˛ x!: Ï̂ãò Á ã Ï̂úÓ˚ ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ !Ó!e´Î˚yÎ˚ üÑ≈̨ Ó˚y Öyîƒ v z̨Í˛ôyîò Ñ˛ Ï̂Ó˚– ö˛ Ï̂ú Óúy

ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ ¢)Î≈ Ó˚!Ÿ¬ ü!_´ !£¢y Ï̂Ó ã#!Óì˛ Ñ˛úyÎ˚ xy_#¶)̨ ì˛ £Î˚ Óy üÑ≈̨ Ó˚y Öy Ï̂îƒÓ˚ õ Ï̂ïƒ !fl˛iì˛ £Î˚– ˆÎ Ï̂£ì%̨  v z̨!qî

üÑ≈̨ Ó˚y Ü‡˛ Ï̂òÓ˚ õyïƒ Ï̂õ ¢Ñ˛ú ü!_´ Ó˚y¢yÎ˚!òÑ˛ ü!_´ !£¢y Ï̂Ó ¢!M˛Èì˛ Ñ˛ Ï̂Ó˚ ö˛ Ï̂ú v z̨Í˛ôß¨ üÑ≈̨ Ó˚yÓ˚ ˛ô!Ó˚õyí ãyòy

˛ôÓ˚ã#Ó# ≤Ãyí#

õyÇ¢yü# ≤Ãyí#

≤ÃyÌ!õÑ˛ ÖyîÑ˛

v z̨Í˛ôyîÑ˛
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ÌyÑ˛ Ï̂ú Ñ˛# ˛ô!Ó˚õyí ü!_´Ó˚ xy_#Ñ˛Ó˚í £ Ï̂Î˚̂ ÏäÈ ì˛y ãyòy ¢Ω˛Ó– ~ Ï̂Ñ˛£z ¢yõ!@˘ÃÑ˛ ≤ÃyÌ!õÑ˛ v z̨Í˛ôyîò Óy Gross
Primary Productivity ÓˆÏú–

~£z v z̨Í˛ôy!îì˛ ü!_´Ó˚ Ó˝úyÇü v z̨!q Ï̂îÓ˚ Ÿª¢ Ï̂ò ÓƒÓ£*ì˛ £Î˚ ¢%ì˛Ó˚yÇ ˛ô Ï̂Ó˚y«˛¶˛y Ï̂Ó v z̨!q Ï̂îÓ˚ ¢Ñ˛ú ˜ãÓ ˛ôîy Ï̂Ì≈Ó˚

˛ô!Ó˚õyˆÏ˛ôÓ˚ ¢ˆÏD ¢ˆÏD ã#Ó¶˛ Ï̂Ó˚Ó˚ (Biomass) Áãò ˛ôyÁÎ˚y ÎyÎ˚– xyÓyÓ˚ ≤ÃÑ,̨ ì˛ v z̨Í˛ôyîò Óy Net Production
£ú ã#Ó¶˛Ó˚ Á Ÿª¢ Ï̂ò ÓƒÓ£*ì˛ ü!_´Ó˚ !Ó Ï̂Î˚yÜö˛ú– Üy!í!ì˛Ñ˛ ¶˛y°ÏyÎ˚

Pg - R = Pn ; ˆÎÖyˆÏò Pg = ¢yõ!@˘ÃÑ˛ v z̨Í˛ôyîòñ

Óy Pg = Pn + R ; Pn = ≤ÃÑ,̨ ì˛ v z̨Í˛ôyîò

R = Ÿª¢ Ï̂ò !ò!õ_ ü!_´Ó˚ ÓƒÎ˚–

xÌ≈yÍñ !ò!î≈‹T ¢õ Ï̂Î˚ !fl˛i!ì˛ü!_´Ó˚ Ó,!k˛ Ï̂Ñ˛£z ≤ÃÑ,̨ ì˛ v z̨Í˛ôyîò ~ÓÇ ˆÎÈÙˆÑ˛y Ï̂òy ¢õ Ï̂Î˚Ó˚ ¢yõ!@˘ÃÑ˛ ü!_´Ó˚

v z̨Í˛ôyîò Ï̂Ñ˛ ã#Ó¶˛Ó˚ Ó Ï̂ú– ~£z Üy!í!ì˛Ñ˛ ¢)̂ Ïe Pg = R £Î˚ ì˛ Ï̂Ó ü!_´Ó˚ £y Ï̂Ó˚Ó˚ ì˛yÓ˚ì˛õƒ £Î˚ òy– xyÓyÓ˚ Pg >
R £ Ï̂ú ã#Ó¶˛Ó˚ £…y¢ ˛ôyÎ˚– ~Ñ˛£z¶˛y Ï̂Ó Pg < R £ Ï̂ú ã#Ó¶˛ Ï̂Ó˚Ó˚ Áãò Ó,!k˛ ˛ôyÎ˚–

3.9 Óylfl˛ì˛ Ï̂s˛f ü!_´ ≤ÃÓy£ (Energy flow in Ecosystem)

~Ñ˛!›˛ Óylfl˛ì˛ Ï̂s˛f v z̨̨ ô!fl˛iì˛ ¢ã#Ó ~ÓÇ !òã≈#Ó v z̨̨ ôyîy Ï̂òÓ˚ õ Ï̂ïƒ xyhs˛É¢¡ôÑ≈̨  Óì≈̨ õyò– ¢Ñ˛ú ¢ã#Ó Ólfl˛

ˆ¢ÔÓ˚!_´ Ï̂Ñ˛ Ñ˛y Ï̂ã úyÜyÎ˚– v z̨!qî ¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’°Ï ˛ôk˛!ì˛ Ï̂ì˛ ˆ¢ÔÓ˚ü!_´ Ï̂Ñ˛ Ó˚y¢yÎ˚!òÑ˛ ü!_´ Ï̂ì˛ Ó˚*˛ôyhs˛!Ó˚ì˛ Ñ˛ Ï̂Ó˚

~ÓÇ !Ó˛ôyÑ˛#Î˚ Ñ˛y Ï̂Î≈ ~£z Ó˚y¢yÎ˚!òÑ˛ ü!_´ Îy!s˛fÑ˛ xÌÓy ì˛y˛ô ü!_´ Ï̂ì˛ Ó˚*˛ôyhs˛!Ó˚ì˛ £Î˚– xyÓyÓ˚ ~Ñ˛£z Óylfl˛ì˛ Ï̂s˛f

Óì≈̨ õyò Öyîƒ ~ÓÇ ÖyîÑ˛ ˛ôÓ˚fl˛ô Ï̂Ó˚Ó˚ ¢ Ï̂D Öyîƒü,Cú ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚– v z̨Í˛ôyîÑ˛ ¢,‹T ü!_´ Öyîƒü,C Ï̂úÓ˚ õyïƒ Ï̂õ !ò¡¨ì˛õ

Öyîƒhfl˛Ó˚ v z̨Fâ˛ì˛Ó˚ Öyîƒhfl˛ Ï̂Ó˚Ó˚ !î Ï̂Ñ˛ ≤ÃÓy!£ì˛ £Î˚– ö˛ Ï̂ú ü!_´≤ÃÓy Ï̂£Ó˚ ¢ÇK˛y !£¢y Ï̂Ó xyõÓ˚y Óú Ï̂ì˛ ˛ôy!Ó˚ñ ÚÚü!_´Ó˚

xÓfl˛iyhs˛Ó˚ Á Öyîƒü,C Ï̂úÓ˚ !Ó!¶˛ß¨ › Δ̨!˛ôÑ˛ hfl˛ Ï̂Ó˚Ó˚ ã# Ï̂ÓÓ˚ õ Ï̂ïƒ !î Ï̂Î˚ ~Ñ˛ ïyÓ˚yÓy!£Ñ˛ ˛ô!Ó˚â˛yúò Ï̂Ñ˛ ü!_´≤ÃÓy£ Ó Ï̂ú–ÛÛ

Óylfl˛ì˛ Ï̂s˛fÓ˚ ü!_´Ó˚ ≤ÃÓ£ò ¢¡ô Ï̂Ñ≈̨  ¢õƒÑ˛ xò%ïyÓò Ñ˛Ó˚̂ Ïì˛ £ Ï̂ú ì˛y˛ôÜ!ì˛!ÓîƒyÓ˚ ≤ÃÌõ Á !mì˛#Î˚ ¢)e ¢¡∫̂ Ïı˛

!Ó Ï̂ü°Ï¶˛y Ï̂Ó K˛yò ÌyÑ˛y ≤Ã Ï̂Î˚yãò–

3.9.1 ì˛y˛ô Ü!ì˛!ÓîƒyÓ˚ ¢)emÎ˚

≤ÃÌõ ¢)e ≠ ü!_´Ó˚ ¢,!‹T Óy !Óòyü £Î˚ òy– ÷ï%õye ~Ñ˛ xÓfl˛iy ˆÌ Ï̂Ñ˛ xòƒ xÓfl˛iyÎ˚ ü!_´Ó˚ ˛ô!Ó˚Óì≈̨ ò á Ï̂›˛–

!mì˛#Î˚ ¢)e ≠ ÎÖò ü!_´Ó˚ fl˛iyòyhs˛Ó˚ Óy xÓfl˛iyhs˛Ó˚ á Ï̂›˛ ì˛Öò ü!_´Ó˚ !Ñ˛ä%È xÇü ~õò xÓfl˛iyÎ˚ ˆ˛ôÔ§äÈyÎ˚ ˆÎ ~!›˛

˛ôÓ˚Óì≈̨ # ˛ôÎ≈y Ï̂Î˚ ≤ÃÓy!£ì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚ òy–

~Ñ˛!›˛ Óylfl˛ì˛ Ï̂s˛f ˆ¢ÔÓ˚ü!_´ ˆÌ Ï̂Ñ˛ v z̨!q Ï̂îÓ˚ ˆî Ï̂£ Ó˚y¢yÎ˚!òÑ˛ ü!_´ Ï̂ì˛ Ó˚*˛ôyhs˛!Ó˚ì˛ £ÁÎ˚y ì˛y˛ô Ü!ì˛!ÓîƒyÓ˚ ≤ÃÌõ

¢)e Ï̂Ñ˛ xò%¢Ó˚í Ñ˛ Ï̂Ó˚– xyÓyÓ˚ !Ó!¶˛ß¨ ÖyîÑ˛ hfl˛ Ï̂Ó˚ Ó˚*˛ôyhs˛!Ó˚ì˛ £ÁÎ˚yÓ˚ ¢õÎ˚ ˆÎ ü!_´ £…y¢ ˛ôyÎ˚ñ ì˛y ì˛y˛ô Ü!ì˛!ÓîƒyÓ˚

!mì˛#Î˚ ¢)̂ ÏeÓ˚ ¢y£y Ï̂Îƒ ÓƒyÖƒy Ñ˛Ó˚y ÎyÎ˚–

3.9.2 ü!_´≤ÃÓy Ï̂£Ó˚ ˛ôÎ≈yÎ˚

Óylfl˛ì˛ Ï̂s˛f Ó˚*˛ôyhs˛!Ó˚ì˛ ˆ¢ÔÓ˚ü!_´ v z̨Í˛ôyîÑ˛ ˆÌ Ï̂Ñ˛ !ì˛ò!›˛ ˛ôÎ≈y Ï̂Î˚ Öyî Ï̂Ñ˛Ó˚ ˆî Ï̂£ fl˛iyòyhs˛!Ó˚ì˛ £Î˚– ˆÎõòÈÙÙÙÈ
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(i) ü!_´ xã≈ò ≠ Óylfl˛ì˛ Ï̂s˛f ü!_´Ó˚ õ)ú v z̨Í¢ £ú ¢)Î≈y Ï̂úyÑ˛– ¢Ó%ã v z̨!qî ¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’°Ï ≤Ã!e´Î˚yÎ˚ ˆ¢ÔÓ˚ü!_´

@˘Ã£í Ñ˛ Ï̂Ó˚ ì˛y Ï̂Ñ˛ Ó˚y¢yÎ˚!òÑ˛ ü!_´ Ï̂ì˛ Ó˚*˛ôyhs˛!Ó˚ì˛ Ñ˛ Ï̂Ó˚– ~£z ü!_´ v z̨Í˛ôß¨ Öy Ï̂îƒÓ˚ õ Ï̂ïƒ !fl˛i!ì˛ü!_´Ó˚* Į̈̂ ô xyÓk˛

Ìy Ï̂Ñ˛– ˆ¢ãòƒ ~£z ˛ôÎ≈yÎ˚̂ ÏÑ˛ ü!_´ xã≈ò ˛ôÎ≈yÎ˚ Ó Ï̂ú– ¢)Î≈ ˆÌ Ï̂Ñ˛ xy˛ô!ì˛ì˛ ˆ¢ÔÓ˚ü!_´Ó˚ õye 0.2 üì˛yÇü v z̨Í˛ôyîÑ˛

¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’°Ï ≤Ã!e´Î˚yÎ˚ ¢Ç Ï̂Ÿ’!°Ïì˛ Öy Ï̂îƒ xyÓk˛ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

(ii) ü!_´Ó˚ ÓƒÓ£yÓ˚ ≠ v z̨Í˛ôyî Ï̂Ñ˛Ó˚ ¢Ç Ï̂Ÿ’!°Ïì˛ Öy Ï̂îƒ ˆÎ ˛ô!Ó˚õyí ü!_´ xyÓk˛ £Î˚ ì˛yÓ˚ !Ñ˛ä%È xÇü ì˛yÓ˚y !ò Ï̂ãÓ˚

üyÓ˚#Ó˚Ó,_#Î˚ Ñ˛y Ï̂ã ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚– !Ñ˛ä%È xÇü x˛ôyâ˛ƒ Á ˆÓ˚â˛ò ˛ôîyÌ≈Ó˚* Į̈̂ ô ˛ô!Ó˚̂ ÏÓ Ï̂ü ˛ô!Ó˚ì˛ƒ_´ £Î˚– xÓ!ü‹TyÇüñ

≤Ãyí#Ó˚y ≤Ãì˛ƒ«˛ Óy ˛ô Ï̂Ó˚y«˛¶˛y Ï̂Ó @˘Ã£í Ñ˛ Ï̂Ó˚ Öyîƒfl˛i !fl˛i!ì˛ ü!_´ Ï̂Ñ˛ Ÿª¢ò ≤Ã!e´Î˚yÓ˚ ¢y£y Ï̂Îƒ Ü!ì˛ü!_´ Ï̂ì˛ Ó˚*˛ôyhs˛!Ó˚ì˛

Ñ˛ Ï̂Ó˚ ~ÓÇ !Ó!¶˛ß¨ ˜ãÓ!òÑ˛ Ñ˛yã=!ú ¢¡ôß¨ Ñ˛ Ï̂Ó˚–

(iii) ü!_´ fl˛iyòyhs˛Ñ˛Ó˚í ≠ v z̨Í˛ôyîÑ˛ ˆÌ Ï̂Ñ˛ ü!_´ ≤ÃÌõ ˆ◊í#Ó˚ Öyî Ï̂Ñ˛Ó˚ ~ÓÇ ˛ôÎ≈yÎ˚e´!õÑ˛ !mì˛#Î˚ ˆ◊í#Ó˚ Á

ì,̨ ì˛#Î˚ ˆ◊í#Ó˚ Öyî Ï̂Ñ˛Ó˚ ˆî Ï̂£ ≤ÃÓy!£ì˛ Óy fl˛iyòyhs˛!Ó˚ì˛ £Î˚– ¢ Ï̂Ó≈y˛ô!Ó˚ !Ó Ï̂Î˚yãÑ˛ õ,ì˛ ÖyîÑ˛ ¢õ)£ Ï̂Ñ˛ !Ó!Ÿ’‹T Ñ˛ Ï̂Ó˚

˛ô%òÓ˚yÎ˚ ˛ô!Ó˚ˆÏÓˆÏü !ö˛!Ó˚ˆÏÎ˚ ˆîÎ˚–

3.9.3 ü!_´≤ÃÓy Ï̂£Ó˚ õ Ï̂v˛ú

v z̨̨ ô Ï̂Ó˚Ó˚ !â˛ Ï̂e !ì˛ò!›˛ Óy: S1, 2 ~ÓÇ 3V !ì˛ò!›˛ ˛ôÎ≈yÎ˚e´!õÑ˛ Öyîƒhfl˛Ó˚̂ ÏÑ˛ !ò Ï̂î≈ü Ñ˛ Ï̂Ó˚ ~ÓÇ ˛ôy£z̨ ô úy£zò!›˛

ü!_´ ≤ÃÓ£ Ï̂òÓ˚ Öyîƒhfl˛ Ï̂Ó˚ ≤Ã Ï̂Óü ~ÓÇ Öyîƒhfl˛Ó˚ ˆÌ Ï̂Ñ˛ !ò‹;˛õí Ï̂Ñ˛ !ò Ï̂î≈ü Ñ˛ Ï̂Ó˚– ≤Ã!ì˛!›˛ Öyîƒhfl˛ Ï̂Ó˚Ó˚ ã#Ó¢õ)£ ì˛yÓ˚

˛ô)Ó≈Óì≈̨ # Öyîƒhfl˛Ó˚ ˆÌ Ï̂Ñ˛ ü!_´ @˘Ã£í Ñ˛ Ï̂Ó˚ ~ÓÇ ~£z Ü,£#ì˛ ü!_´Ó˚ ˆÓ!üÓ˚¶˛yÜ£z üyÓ˚#Ó˚Ó,_#Î˚ Ñ˛y Ï̂ã ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚–

ˆÓü !Ñ˛ä%È ˛ô!Ó˚õyí ü!_´ xÓƒÓ£*ì˛ Ìy Ï̂Ñ˛ ~ÓÇ Óy!Ñ˛ ˛ô!Ó˚õyí !òã ˆî Ï̂£ xy_#Ñ˛Ó˚í £Î˚– xÌ≈yÍñ ü!_´Ó˚ xhs˛õ%≈Ö#

Á Ó!£õ≈%Ö# ≤ÃÓ£ Ï̂ò ü!_´Ó˚ ˛ô!Ó˚õyí £…y¢ ˛ôyÎ˚ñ Îy ì˛y˛ôÜ!ì˛!ÓîƒyÓ˚ !mì˛#Î˚ ¢)e Ï̂Ñ˛ ¢õÌ≈ò Ñ˛ Ï̂Ó˚– v z̨̨ ô!Ó˚x!B˛ì˛ õ Ï̂v˛ú

xò%¢y Ï̂Ó˚ 3000 !Ñ˛ Ï̂úy Ñ˛ƒy Ï̂úy!Ó˚ ˆ¢ÔÓ˚ü!_´ ¢Ó%ã v z̨!q Ï̂îÓ˚ v z̨̨ ôÓ˚ xy˛ô!ì˛ì˛ £Î˚ !Ñ˛ls˛ ¢Ó%ã v z̨!qî õye 1500
!Ñ˛ Ï̂úy Ñ˛ƒy Ï̂úy!Ó˚ ü!_´ ˆüy°Ïí Ñ˛ Ï̂Ó˚ñ ÎyÓ˚ õ Ï̂ïƒ õye 1.5 !Ñ˛ Ï̂úy Ñ˛ƒy Ï̂úy!Ó˚ ≤ÃÌõ ˆ◊!íÓ˚ Öyî Ï̂Ñ˛ ˛ô!Ó˚Ó!ì≈̨ ì˛ £Î˚–

¢%ì˛Ó˚yÇ ≤ÃÑ,̨ ì˛ v z̨Í˛ôyîò 1.5 !Ñ˛ Ï̂úy Ñ˛ƒy Ï̂úy!Ó˚ ~ÓÇ ˆü°Ï Öyîƒhfl˛ Ï̂Ó˚ ¢yõ!@˘ÃÑ˛ ü!_´ ì˛yÓ˚ õye 10%– xÌ≈yÍ ≤Ã!ì˛!›˛

Öyîƒhfl˛ Ï̂Ó˚ ü!_´Ó˚ ˛ô!Ó˚õyí ˛ôÎ≈yÎ˚e´!õÑ˛¶˛y Ï̂Ó £…y¢ ˛ôyÎ˚–
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3.9.4 ü!_´≤ÃÓy Ï̂£Ó˚ ˜Ó!ü‹Tƒ

~Ñ˛!›˛ Óylfl˛ì˛ Ï̂s˛f ü!_´Ó˚ ≤ÃÓ£ Ï̂òÓ˚ ˜Ó!ü‹Tƒ=!ú !ò¡¨Ó˚*˛ôÈÙÙÙÈ

Óylfl˛ì˛ Ï̂s˛fÓ˚ ¢õ@˘Ã ü!_´Ó˚ v z̨Í¢ £ú ˆ¢ÔÓ˚ü!_´–

ü!_´≤ÃÓy£ ì˛y˛ôÜ!ì˛!ÓîƒyÓ˚ ≤ÃÌõ Á !mì˛#Î˚ ¢)e Ï̂Ñ˛ ˆõ Ï̂ò â˛ Ï̂ú–

Óylfl˛ì˛ Ï̂s˛f ü!_´Ó˚ ≤ÃÓy£ ¢Ó≈îy£z ~Ñ˛õ%Ö#–

v z̨Í˛ôyîÑ˛ ˆÌ Ï̂Ñ˛ ¢ Ï̂Ó≈yFâ˛ ˆ◊!íÓ˚ ÖyîÑ˛ ˛ôÎ≈hs˛ ≤Ã!ì˛!›˛ Öyîƒhfl˛ Ï̂Ó˚ ü!_´Ó˚ ˛ô!Ó˚õyí e´õü £…y¢ ˛ôyÎ˚–

3.10 ˛ô%!‹T â˛e´ (Nutrient Cycle)

˛ôîy Ï̂Ì≈Ó˚ ¢ÇÓ˚«˛í ¢)e xò%ÎyÎ˚# ˆÑ˛y Ï̂òy ˛ôîyÌ≈̂ ÏÑ˛£z ¢,!‹T Óy ïπÇ¢ Ñ˛Ó˚y ÎyÎ˚ òy– fl ∫̨y¶˛y!ÓÑ˛¶˛y Ï̂Ó£z ≤ÃÑ,̨ !ì˛fl˛i Ñ˛yÓ≈ò

~ÓÇ òy£ẑ Ï› Δ̨y Ï̂ãò ¢õ Ï̂Î˚Ó˚ ¢ Ï̂D ¢ Ï̂D !Ó!¶˛ß¨ÓyÓ˚ ÓƒÓ£*ì˛ £Î˚– Ó!£ÉãÜì˛ ˆÌ Ï̂Ñ˛ !Óüyú ˛ô!Ó˚õyí ˛ôîyÌ≈ Ñ˛Öò£z

˛ô,!ÌÓ#Ó˚ x¶˛ƒhs˛ Ï̂Ó˚ ≤Ã Ï̂Óü Ñ˛ Ï̂Ó˚ òyñ Óy ˛ô,!ÌÓ# ˆÌ Ï̂Ñ˛ Á£z ˛ôîyÌ≈ Ó!£ÉãÜ Ï̂ì˛ Üõò Ñ˛ Ï̂Ó˚ òy– Ñ˛yÓ≈òñ òy£ẑ Ï› Δ̨y Ï̂ãòñ

x!: Ï̂ãòñ ö˛¢ö˛Ó˚y¢ñ ¢yúö˛yÓ˚ ≤Ã¶,̨ !ì˛ ˆ≤Ãy Ï̂›˛y≤’yã Ï̂õÓ˚ !Ó!¶˛ß¨ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ ˆõÔ!úÑ˛ v z̨̨ ôyîyò– ~£z v z̨̨ ôyîyò¢õ)£

¢Ó≈îy£z â˛e´yÑ˛y Ï̂Ó˚ ≤ÃÑ,̨ !ì˛fl˛i !Ó!¶˛ß¨ ˛ôîy Ï̂Ì≈Ó˚ õïƒ !î Ï̂Î˚ xyÓ!ì≈̨ ì˛ £Î˚–

3.10.1 ¢ÇK˛y

ˆ≤Ãy Ï̂›˛y≤’yã Ï̂õÓ˚ ≤Ãïyòì˛õ Ó˚y¢yÎ˚!òÑ˛ v z̨̨ ôyîyò¢õ)£ ã#Óõ[˛ Ï̂ú !ò!î≈‹T ˜Ó!ü‹TƒÎ%_´ ˛ô Ï̂Ì ˛ô!Ó˚̂ ÏÓü ˆÌ Ï̂Ñ˛ ã# Ï̂Ó

~ÓÇ ã#Ó ˆÌ Ï̂Ñ˛ ˛ô!Ó˚̂ ÏÓ Ï̂ü â˛e´yÑ˛y Ï̂Ó˚ xyÓ!ì≈̨ ì˛ £Î˚– !Ó!¶˛ß¨ Ó˚y¢yÎ˚!òÑ˛ v z̨̨ ôyîy Ï̂òÓ˚ ~£z â˛e´=!ú Ï̂Ñ˛

ã#ÓÈÙÈ¶)̨ ÈÙÈÓ˚y¢yÎ˚!òÑ˛ â˛e´ (Bio-geochemical cycle) Ó Ï̂ú– ã# Ï̂ÓÓ˚ ~£z ¢Ñ˛ú v z̨̨ ôyîyò ~ÓÇ ˆÎÔ Ï̂ÜÓ˚ â˛e´ Ï̂Ñ˛

˛ô%!‹Tâ˛e´Á (Nutrient cycle) Ó Ï̂ú–

3.10.2 !Ó!¶˛ß¨ ˛ô%!‹T â˛e´

≤ÃÑ,̨ !ì˛Ó˚ Ó˚y¢yÎ˚!òÑ˛ â˛e´=!úÓ˚ õ Ï̂ïƒ Ñ˛yÓ≈ò â˛e´ñ òy£ẑ Ï› Δ̨y Ï̂ãò â˛e´ñ x!: Ï̂ãò â˛e´ñ ö˛¢ö˛Ó˚y¢ â˛e´ñ ¢yúö˛yÓ˚ â˛e´

!Ó Ï̂ü°Ï¶˛y Ï̂Ó v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ– !ò Ï̂¡¨ Ñ˛yÓ≈ò â˛e´ ~ÓÇ òy£ẑ Ï› Δ̨y Ï̂ãò â˛e´ xy Ï̂úyâ˛òy Ñ˛Ó˚y £ú–

3.10.2.1 Ñ˛yÓ≈ò â˛e´

!Ó!¶˛ß¨ Ó˚y¢yÎ˚!òÑ˛ ˛ô%!‹T â˛ Ï̂e´Ó˚ õ Ï̂ïƒ Ñ˛yÓ≈ò â˛e´£z ¢Ó≈y!ïÑ˛ ¢Ó˚ú– v z̨!q Ï̂îÓ˚ ¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’ Ï̂°ÏÓ˚ ≤Ãïyòì˛õ v z̨̨ ôyîyò

£ú Ñ˛yÓ≈ò– ≤ÃÑ,̨ !ì˛Ó˚ Ñ˛yÓ≈̂ ÏòÓ˚ Ó˝úyÇü£z ¢õ%̂ Ïo Óy£zÈÙÈÑ˛yÓ≈̂ Ïò›˛ !£¢y Ï̂Ó ¢!M˛Èì˛ ÌyÑ˛ Ï̂úÁ ~£z Ñ˛yÓ≈̂ ÏòÓ˚ ¶˛y[˛yÓ˚£z ÓyÎ%̊Ó˚

Ñ˛yÓ≈̂ ÏòÓ˚ ˛ô!Ó˚õyí !òÎ˚s˛fí Ñ˛ Ï̂Ó˚– ¢ Ï̂Ó≈y˛ô!Ó˚ Ñ˛yÓ≈ò â˛e´!›˛ ã#Ó Á ÓyÎ%̊!fl˛iì˛ Ñ˛yÓ≈̂ ÏòÓ˚ õ Ï̂ïƒ£z xyÓ!ì≈̨ ì˛ £Î˚–

~Ñ˛!›˛ Óylfl˛ì˛ Ï̂s˛f Ñ˛yÓ≈òñ Ñ˛yÓ≈òÈÙÈv˛y£zÈÙÈx:y£zv˛ Ó˚* Į̈̂ ô v z̨Í˛ôyîÑ˛ S¢Ó%ã v z̨!qîV myÓ˚y ˆüy!°Ïì˛ £Î˚– xì˛É˛ôÓ˚

v z̨Í˛ôyîÑ˛ ˆÌ Ï̂Ñ˛ ≤ÃÌõ hfl˛ Ï̂Ó˚Ó˚ ÖyîÑ˛ñ ≤ÃÌõ hfl˛ Ï̂Ó˚Ó˚ ÖyîÑ˛ ˆÌ Ï̂Ñ˛ !mì˛#Î˚ hfl˛ Ï̂Ó˚Ó˚ ÖyîÑ˛ ~ÓÇ ˆ¢Öyò ˆÌ Ï̂Ñ˛ ¢ Ï̂Ó≈yFâ˛

hfl˛ Ï̂Ó˚Ó˚ Öyî Ï̂Ñ˛Ó˚ õ Ï̂ïƒ ¢M˛Èy!Ó˚ì˛ £Î˚– ¢Ó Ï̂ü Ï̂°Ï ~£z ¢Ñ˛ú ÖyîÑ˛ !Ó Ï̂Î˚yãÑ˛ myÓ˚y !Ó Ï̂Î˚y!ãì˛ £ Ï̂Î˚ Ñ˛yÓ≈òÓ˚* Į̈̂ ô ˛ô%òÓ˚yÎ˚

ÓyÎ%̊̂ Ïì˛ !ö˛ Ï̂Ó˚ ÎyÎ˚– xÌ≈yÍñ ÓyÎ%̊!fl˛iì˛ Ñ˛yÓ≈òÈÙÙÙv z̨Í˛ôyîÑ˛ÈÙÙÙ ÈÖyîÑ˛ÈÙÙÙÈ!Ó Ï̂Î˚yãÑ˛ÈÙÙÙÈÓyÎ%̊ ~£z¶˛y Ï̂Ó â˛e´!›˛ ¢¡ôß¨ £Î–̊
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v z̨Í˛ôyîÑ˛ äÈyv ¸̨yÁ ¢õ%̂ ÏoÓ˚ ãúñ ≤Ãhfl˛Ó˚Ö[˛ñ â%̨ òy˛ôyÌÓ˚ñ !üúy ≤Ã¶,̨ !ì˛ ÓyÎ%̊Ó˚ Ñ˛yÓ≈òÈÙÈv˛y£zÈÙÈx:y£zv˛ ˆüy°Ïí Ñ˛ Ï̂Ó˚

!Ó!¶˛ß¨ ïyì˛Ó Ñ˛yÓ≈̂ Ïò›˛ Ü‡˛ò Ñ˛ Ï̂Ó˚– ~ äÈyv ¸̨yÁ Ñ˛Î˚úy Á ˆ˛ô Ï̂› Δ̨y!úÎ˚yõ ãyì˛ o Ï̂ÓƒÓ˚ î£ò Á ¶)̨ Ü¶≈̨ fl˛i Ñ˛ Ï̂Î˚Ñ˛ ≤ÃÑ˛yÓ˚

ã#Óyí%Ó˚ üyÓ˚#Ó˚Ó,_#Î˚ !e´Î˚yÓ˚ ö˛ Ï̂ú ÓyÎ%̊õ[˛ Ï̂ú Ñ˛yÓ≈ò v˛y£zx:y£ẑ Ïv˛Ó˚ ˛ô!Ó˚õyí Ó,!k˛ ˛ôyÎ˚– xy Ï̂@¿Î˚!Ü!Ó˚ Á v z̨°å ≤Ãfl Ą̀Óí

ˆÌ Ï̂Ñ˛Á Ñ˛yÓ≈ò v˛y£zx:y£zv˛ !òÜ≈ì˛ £Î˚–

Ñ˛yÓ≈ò v˛y£zx:y£ẑ Ïv˛Ó˚ ãúã ˛ôÎ≈yÎ˚ xïÉ Ï̂«˛˛ô ˛ôk˛!ì˛ Ï̂ì˛ ¢¡ôß¨ £Î˚– Ñ˛yÓ≈ò v˛y£zx:y£zv˛ ã Ï̂úÓ˚ ¢ Ï̂D !Ó!e´Î˚yÎ˚

Ñ˛yÓ≈!òÑ˛ xƒy!¢v˛ (H2CO3) v z̨Í˛ôß¨ Ñ˛ Ï̂Ó˚– !Ó!e´Î˚y!›˛ ¢Ó≈îy !Ó˛ôÓ˚#ì˛õ%Ö# £ÁÎ˚yÓ˚ ãòƒ Ñ˛yÓ≈!òÑ˛ xƒy!¢v˛ Á£z

!Ó˛ôÓ˚#ì˛õ%Ö# !Ó!e´Î˚yÎ˚ H+ ~ÓÇ CH3
- xyÎ˚̂ Ïò ˆ¶˛ Ï̂à ÎyÎ˚– !Ó!e´Î˚yÓ˚ ¢õ#Ñ˛Ó˚í!›˛ !ò¡¨Ó˚*˛ôÈÙÙÙÈ

CO2 + H2O  H2CO3 H+ + HCO3
–

SÑ˛yÓ≈!òÑ˛ xƒy!¢v˛V

HCO3
–  2H+ + CO3

–

SÓy£zÑ˛yÓ≈ˆÏò›˛V SÑ˛yÓ≈ˆÏò›˛V

!ò Ï̂¡¨Ó˚ !â˛ Ï̂e ~Ñ˛!›˛ Óylfl˛ì˛ Ï̂s˛fÓ˚ Ñ˛yÓ≈ò â˛e´ ˆîÖy Ï̂òy £úÈÙÙÙÈ

!â˛e ≠ ≤ÃÑ,̨ !ì˛ Ï̂ì˛ Ñ˛yÓ≈ò â˛e´

3.10.2.2 òy£ẑ Ï› Δ̨y Ï̂ãò â˛e´

ã#Ó Ï̂î Ï̂£Ó˚ xòƒì˛õ ≤Ãïyò ¢ÇÜ‡˛Ñ˛ Ólfl˛!›˛ £ú ˆ≤Ãy!›˛ò– ~£z ˆ≤Ãy!›˛ò £y£ẑ Ïv»̨ y Ï̂ãòñ òy£ẑ Ï› Δ̨y Ï̂ãòñ x!: Ï̂ãò ~ÓÇ

Ñ˛yÓ≈ò á!›˛ì˛ ˛ôîyÌ≈– Ñ˛y Ï̂ã£z Óúy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ òy£ẑ Ï› Δ̨y Ï̂ãò ã#Ó Ï̂î Ï̂£Ó˚ xòƒì˛õ ≤Ãïyò v z̨̨ ôyîyò– ÓyÎ%̊õ[˛ Ï̂ú üì˛Ñ˛Ó˚y

78 ¶˛yÜ òy£ẑ Ï› Δ̨y Ï̂ãò ÌyÑ˛y ¢ Ï̂_¥Á v z̨!qî ì˛y ≤Ãì˛ƒ«˛¶˛y Ï̂Ó @˘Ã£í Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ òy– v z̨!qîÓ˚y õy!›˛ Ï̂ì˛ xÓ!fl˛iì˛ñ o Ï̂Óƒ

òy£ẑ Ï› Δ̨›˛ ˆÌ Ï̂Ñ˛ òy£ẑ Ï› Δ̨y Ï̂ãò @˘Ã£í Ñ˛ Ï̂Ó˚ ˆ≤Ãy!›˛ Ï̂ò Ó˚*˛ôyhs˛!Ó˚ì˛ Ñ˛ Ï̂Ó˚ xÌÓy !ü¡∫ãyì˛#Î˚ Ñ˛ Ï̂Î˚Ñ˛!›˛ v z̨!qî ì˛y Ï̂îÓ˚ õ)̂ Ïú

xÓ!fl˛iì˛ Ñ˛ì˛=!ú !õ Ï̂Ìyã#Ó# ÓƒyÑ˛ Ï̂›˛!Ó˚Î˚yÓ˚ ¢y£y Ï̂Îƒ ≤Ãì˛ƒ«˛¶˛y Ï̂Ó òy£ẑ Ï› Δ̨y Ï̂ãò Ï̂Ñ˛ õ,!_Ñ˛y!fl˛iì˛ Ñ˛ Ï̂Ó˚–
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≤ÃÑ,̨ !ì˛fl˛i òy£ẑ Ï› Δ̨y Ï̂ãò ˛ôyÓ˚õyí!ÓÑ˛ xÓfl˛iyÎ˚ xƒy Ï̂õy!òÎ˚yÎ˚ xyÓk˛ £Î˚– xì˛É˛ôÓ˚ ~£z xƒy Ï̂õy!òÎ˚y ~ÓÇ òy£ẑ Ï› Δ̨›˛

Ó,!‹TÓ˚ ã Ï̂úÓ˚ õyïƒ Ï̂õ õy!›˛ Ï̂ì˛ ˆò Ï̂õ xy Ï̂¢ ~ÓÇ ˆ¢Öy Ï̂ò !õ!◊ì˛ £Î˚– ~£z !õ!◊ì˛ xƒy Ï̂õy!òÎ˚y v z̨Fâ˛ ˆ◊!íÓ˚ v z̨!qî

myÓ˚y xƒy Ï̂õy!òÎ˚y xyÎ˚ò (NH4
-) !£¢y Ï̂Ó  ˆüy!°Ïì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚– xòƒ ˛ôk˛!ì˛ Ï̂ì˛ !Ñ˛ä%È ÓƒyÑ˛ Ï̂›˛!Ó˚Î˚yñ äÈeyÑ˛ ~ÓÇ

ò#úy¶˛ ¢Ó%ã ˜üÓyú ÓyÎ%̊!fl˛iì˛ òy£ẑ Ï› Δ̨yãò Ï̂Ñ˛ !òÉ¢y!Ó˚ì˛ Ñ˛ Ï̂Ó˚ ~ÓÇ £y£ẑ Ïv»̨ y Ï̂ã Ï̂òÓ˚ ¢ Ï̂D ~Ó˚ !Ó!e´Î˚yÎ˚ xƒy Ï̂õy!òÎ˚y

v z̨Í˛ôß¨ £Î˚–

õ,!_Ñ˛y!fl˛iì˛ xƒy Ï̂õy!òÎ˚y ãú Á Ñ˛ Ï̂Î˚Ñ˛!›˛ Ó˚y¢yÎ˚!òÑ˛ ˛ôîy Ï̂Ì≈Ó˚ ¢Çfl˛ô Ï̂ü≈ ~ Ï̂ú xƒy Ï̂õy!òÎ˚y á!›˛ì˛ úÓ Ï̂í ˛ô!Ó˚íì˛

£Î˚ Óy ~£z xƒy Ï̂õy!òÎ˚y õ,!_Ñ˛y!fl˛iì˛ Ñ˛ Ï̂Î˚Ñ˛!›˛ ÓƒyÑ˛ Ï̂›˛!Ó˚Î˚yÓ˚ Sòy£ẑ Ï› Δ̨y Ï̂¢y Ï̂õyòy¢V ≤Ã¶˛y Ï̂Ó ãy!Ó˚ £ Ï̂Î˚ òy£ẑ Ï› Δ̨̂ Ï›˛

˛ô!Ó˚íì˛ £Î˚–

òy£ẑ Ï›˛ΔyˆÏ¢yˆÏõyòy¢

2NH3 + 3O2 → 2NO2 + 2H2O + 2H+

Sòy£z› Δ̨y£z›˛V

xì˛É˛ôÓ˚ ~£z òy£z› Δ̨y£z›˛ òy£ẑ Ï› Δ̨yÓƒyQÓ˚ òyõÑ˛ x˛ôÓ˚ ~Ñ˛!›˛ ÓƒyÑ˛ Ï̂›˛!Ó˚Î˚y ≤Ã¶˛y Ï̂Ó òy£ẑ Ï› Δ̨̂ Ï›˛ ˛ô!Ó˚íì˛ £Î˚ÈÙÙÙÈ

òy£ẑ Ï› Δ̨yÓƒyQÓ˚

2NO3
- + O2  2NO3

+

Sòy£zˆÏ›˛Δ›˛V

~£z î%£z!›˛ !Ó!e´Î˚y£z x!: Ï̂ã Ï̂òÓ˚ v z̨̨ ô!fl˛i!ì˛ Ï̂ì˛ á Ï̂›˛ Ìy Ï̂Ñ˛ ~ÓÇ ~£z á›˛òy Ï̂Ñ˛ òy£z!› Δ̨!ö˛ Ï̂Ñ˛üò (Nitrification)
Ó Ï̂ú– fl ∫̨̂ Ï¶˛yã# v z̨!qî¢õ)£ ~£z òy£ẑ Ï› Δ̨›˛ @˘Ã£í Ñ˛ Ï̂Ó˚ ~ÓÇ Öyîƒü,C Ï̂úÓ˚ ¢)â˛òy £Î˚– xyÓyÓ˚ ˆÎ ˛ôk˛!ì˛ Ï̂ì˛ òy£ẑ Ï› Δ̨›˛

!Ó!Ÿ’‹T £Î˚ ì˛y Ï̂Ñ˛ !v˛ÈÙÈòy£z!› Δ̨!ö˛ Ï̂Ñ˛üò (Denitrification) Ó Ï̂ú– Ó˚y£ẑ Ïãy!ÓÎ˚yõ òyõÑ˛ ~Ñ˛≤ÃÑ˛yÓ˚ ÓƒyÑ˛ Ï̂›˛!Ó˚Î˚y

Ó¢Óy¢ Ñ˛ Ï̂Ó˚– ~£z ÓƒyÑ˛ Ï̂›˛!Ó˚Î˚y=!ú ≤Ãì˛ƒ«˛¶˛y Ï̂Ó õ,!_Ñ˛y!fl˛iì˛ òy£ẑ Ï› Δ̨y Ï̂ãò @˘Ã£í Ñ˛ Ï̂Ó˚ ì˛y Ï̂Ñ˛ òy£ẑ Ï› Δ̨̂ Ï›˛ ˛ô!Ó˚íì˛ Ñ˛ˆÏÓ˚

v z̨!qî Ï̂Ñ˛ ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– ¢yïyÓ˚íì˛ òy£ẑ Ï› Δ̨y Ï̂ãò òy£ẑ Ï› Δ̨̂ Ï›˛ ˛ô!Ó˚Ó!ì≈̨ ì˛ £ÓyÓ˚̨  ôÓ˚ v z̨!qî myÓ˚y ˆüy!°Ïì˛ £Î˚– ≤Ãyí#

~ÓÇ v z̨!q Ï̂îÓ˚ õ,ì%̨ ƒÓ˚ ˛ôÓ˚ ì˛y Ï̂îÓ˚ ˆî£!fl˛iì˛ ˆ≤Ãy!›˛ò õy!›˛ Ï̂ì˛ !õ Ï̂ü ÎyÎ˚– xyÓyÓ˚ ≤Ãyí#Ó˚ õúõ)e !Ó Ï̂Ÿ’!°Ïì˛ £ Ï̂Î˚

xƒy Ï̂õy!òÎ˚y Ü!‡˛ì˛ £Î˚– ~£z xƒy Ï̂õy!òÎ˚y õ,!_Ñ˛yÎ˚ xÓ!fl˛iì˛ òy£z!› Δ̨ö˛y£zÇ ÓƒyÑ˛ Ï̂›˛!Ó˚Î˚yÓ˚ Sòy£ẑ Ï› Δ̨y Ï̂¢y Ï̂õyòy¢ Á

òy£ẑ Ï› Δ̨yÑ˛E˛y¢V ¢y£y Ï̂Îƒ xyÓyÓ˚ òy£ẑ Ï› Δ̨›˛ úÓ Ï̂í ˛ô!Ó˚íì˛ £Î˚– ~£z òy£ẑ Ï› Δ̨̂ Ï›˛Ó˚ !Ñ˛ä%È›˛y v z̨!qî xyd¢yÍ Ñ˛ Ï̂Ó˚ ~ÓÇ

!Ñ˛Î˚îÇü !v˛òy£z!› Δ̨ö˛y£zÇ ÓƒyÑ˛ Ï̂›˛!Ó˚Î˚y SÌy Ï̂Î˚yÓƒy!¢úy¢ñ õy£ẑ Ïe´yÑ˛E˛yV myÓ˚y õ%_´ òy£ẑ Ï› Δ̨y Ï̂ã Ï̂ò ˛ô!Ó˚íì˛ £ Ï̂Î˚

ÓyÎ%̊õ[˛ Ï̂ú !ö˛ Ï̂Ó˚ ÎyÎ˚–

~£z ≤ÃyÑ,̨ !ì˛Ñ˛ ≤Ã!e´Î˚y=!úÓ˚ ö˛ Ï̂ú ≤ÃÑ,̨ !ì˛fl˛i òy£ẑ Ï› Δ̨y Ï̂ãò ÓyÎ%̊õ[˛ú ˆÌ Ï̂Ñ˛ õy!›˛ Ï̂ì˛ñ õy!›˛ ˆÌ Ï̂Ñ˛ v z̨!q Ï̂îñ v z̨!qî

ˆÌ Ï̂Ñ˛ ≤Ãyí# Ï̂î Ï̂£ ~ÓÇ ¢ Ï̂Ó≈y˛ô!Ó˚ v z̨!qî Á ≤Ãyí#Ó˚ ˆî£ ˆÌ Ï̂Ñ˛ ˛ô%òÓ˚yÎ˚ õy!›˛ Ï̂ì˛ ~ÓÇ õy!›˛ ˆÌ Ï̂Ñ˛ ÓyÎ%̊õ[˛ Ï̂ú !ö˛ Ï̂Ó˚

xy Ï̂¢– ~£z fl ∫̨ì˛É!òÎ˚!s˛fì˛ ≤Ã!e´Î˚y Ï̂Ñ˛ òy£ẑ Ï› Δ̨y Ï̂ãò â˛e´ Ó Ï̂ú–
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!â˛e ≠ ≤ÃÑ,̨ !ì˛ Ï̂ì˛ òy£ẑ Ï› Δ̨y Ï̂ãò â˛e´

3.11 xò%ü#úò#

¢!‡˛Ñ˛ v z̨_Ó˚!›˛ !òÓ≈yâ˛ò Ñ˛Ó˚&ò ≠

S1V Óylfl˛ì˛ Ï̂s˛fÓ˚ ü!_´ ≤ÃÓy£

(i) ~Ñ˛õ%Ö# (ii) !mõ%Ö# (iii) Ó˝õ%Ö# (iv) ˆÑ˛yò!›˛ òÎ˚

S2V Ecology ü∑!›˛ ˆÑ˛ ≤ÃÓì≈̨ ò Ñ˛ Ï̂Ó˚ò⁄

(i) ~ !ã ›˛ƒy™!ú (ii) xyÓ˚̂ Ïòfi›˛ ˆ£ Ï̂Ñ˛ú (iii) Áv˛yõ (iv) ÁˆÏÎ˚Ófi›˛yÓ˚

S3V Óylfl˛ì˛ Ï̂s˛fÓ˚ ü!_´ !˛ôÓ˚y!õv˛ ¢Ó¢õÎ˚ÈÙÙÙÈ

(i) Öyv ¸̨y (ii) v z̨Œ›˛y Ï̂òy (iii) Ñ˛Ö Ï̂òy Öyv ¸̨y Ñ˛Ö Ï̂òy v z̨Œ›˛y Ï̂òy (iv) ~Ñ˛!›˛Á òÎ˚

S4V ˛ôÓ˚ã#Ó# Ï̂îÓ˚ ˆ«˛ Ï̂e ã#Ó¶˛Ó˚ !˛ôÓ˚y!õv˛

(i) Öyv ¸̨y (ii) v z̨Œ›˛y Ï̂òy (iii) Ñ˛Ö Ï̂òy Öyv ¸̨y Ñ˛Ö Ï̂òy v z̨Œ›˛y Ï̂òy (iv) ~Ñ˛!›˛Á òÎ˚

S5V MAB Óú Ï̂ì˛ ˆÓyG˛yÎ˚

(i) Man and bacteria (ii) Man and Biosphere (iii) Man and biology (iv) Man and
Biotic Community
S6V Óylfl˛ì˛s˛f ˜ì˛!Ó˚ £Î˚ÈÙÙÙÈ
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(i) ˜ãÓ v z̨̨ ôyîyò myÓ˚y (ii) x Ï̃ãÓ v z̨̨ ôyîyò myÓ˚y (iii) ˜ãÓ Á x Ï̃ãÓ v z̨̨ ôyîyò myÓ˚y (iv) fl ∫̨̂ Ï¶˛yã# ã#Ó

myÓ˚y

S7V Óylfl˛ì˛ Ï̂s˛fÓ˚ ~Ñ˛!›˛ hfl˛Ó˚ ˆÌ Ï̂Ñ˛ xyÓ˚ ~Ñ˛!›˛ hfl˛ Ï̂Ó˚ ü!_´Ó˚ ¢Ó˚Óy£ £Î˚ÈÙÙÙÈ

(i) 90% (ii) 100% (iii) 10% (iv) 1%
S8V ˆÑ˛yò!›˛ ¢!‡˛Ñ˛ÈÙÙÙÈ

(i) ˆüÎ˚yú > Óyá > !¢v ẑ̨ Ïv˛y Ï̂õyòy¢ > áy¢ > ÖÓ˚ˆÏÜy¢

(ii) áy¢ > !¢v ẑ̨ Ïv˛y Ï̂õyòy¢ > ÖÓ˚̂ ÏÜy¢ > ˆüÎ˚yú > Óyá

(iii) áy¢ > ˆüÎ˚yú > !¢v ẑ̨ Ïv˛yˆÏõyòy¢ > ÖÓ˚̂ ÏÜy¢ > Óyá

(iv) áy¢ > ÖÓ˚̂ ÏÜy¢ > ˆüÎ˚yú > Óyá > !¢v ẑ̨ Ïv˛y Ï̂õyòy¢

S9V ¢õ%̂ ÏoÓ˚ õ%Öƒ v z̨Í˛ôyîÑ˛

(i) ã%≤’yB˛›˛ò (ii) ö˛y£ẑ Ï›˛y≤’yB˛›˛ò (iii) ˆòÑ˛›˛ò (iv) Ñ˛â%̨ !Ó˚̨ ôyòy

S10V Óylfl˛ì˛ Ï̂s˛f ü!_´Ó˚ v z̨Í¢

(i) ì˛y˛ôü!_´ (ii) ˆ¢ÔÓ˚ü!_´ (iii) ¶)̨ ì˛y˛ô ü!_´ (iv) ATP
x!ì˛¢Ç!«˛Æ v z̨_Ó˚ !¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V Óylfl˛ì˛s˛f Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄ ~£z ü∑!›˛ ˆÑ˛ ≤ÃíÎ˚ò Ñ˛ Ï̂Ó˚ò⁄

S2V Óy Ï̂Î˚yõ Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄ v z̨îy£Ó˚í !îò–

S3V ¢yõ%!oÑ˛ Óylfl˛ì˛ Ï̂s˛fÓ˚ õ%Öƒ v z̨Í˛ôyîÑ˛=!úÓ˚ òyõ !úÖ%ò–

S4V ˆ˛ôÔ!‹TÑ˛ hfl˛Ó˚ Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄

S5V ¢Ó≈¶)̨ Ñ˛ Ñ˛y Ï̂îÓ˚ Ó Ï̂ú⁄ v z̨îy£Ó˚í !îò–

¢Ç!«˛Æ v z̨_Ó˚ !¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V Óylfl˛ì˛ Ï̂s˛fÓ˚ !Ó!¶˛ß¨ v z̨̨ ôyîyò=!ú v z̨îy£Ó˚í ¢£ ÓƒyÖƒy Ñ˛Ó˚&ò–

S2V Öyîƒ ü,Cú Á Öyîƒ ãyú Ñ˛y Ï̂Ñ˛ Ó Ï̂ú v z̨îy£Ó˚í ¢£ ÓƒyÖƒy Ñ˛Ó˚&ò–

S3V Óylfl˛ì˛ Ï̂s˛fÓ˚ Öyîƒ ≤ÃÓy£ ì˛y˛ôÜ!ì˛!ÓîƒyÓ˚ !òÎ˚õyò%¢y Ï̂Ó˚ â˛ Ï̂úÈÙÙÙÈxy Ï̂úyâ˛òy Ñ˛Ó˚&ò–

S4V Óylfl˛ì˛y!s˛fÑ˛ !˛ôÓ˚y!õv˛ !Ñ˛⁄ !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ !˛ôÓ˚y!õv˛ ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó˚&ò–

S5V òy£ẑ Ï› Δ̨y Ï̂ãò â˛e´ Ñ˛y Ï̂Ñ˛ Ó Ï̂úñ Óí≈òy !îò–

v˛z_Ó˚ ¢Ç Ï̂Ñ˛ì˛

!òÓ≈yâ˛ò !¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V  (i) ~Ñ˛õ%Ö#  S2V  (ii)  xyÓ˚̂ Ïòfi›˛ ˆ£ Ï̂Ñ˛ú   S3V (i) Öyv ¸̨y

S4V  (ii) v z̨Œ›˛y Ï̂òy  S5V  (ii)  Man and Biosphere   S6V  (iii) ˜ãÓ Á x Ï̃ãÓ v z̨̨ ôyîyò myÓ˚y

S7V  (iii) 100%   S8V  (iv)  áy¢ > ÖÓ˚ˆÏÜy¢ > ˆüÎ˚yú > Óyá > !˛ôv ẑ̨ Ïv˛y Ï̂õyòy¢

S9V  (ii)  ö˛y£ẑ Ï›˛y≤’yflÒ›˛ò  S10V  (ii)  ˆ¢ÔÓ˚ü!_´
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~Ñ˛Ñ˛ 4 ã#Ó Ï̃Ó!â˛eƒ Á ì˛yÓ˚ ¢ÇÓ˚«˛í (Biodiversity and its
conservation)

Ü‡˛ò

4.0 v ẑ̨ Ïjüƒ

4.1 ≤Ãhfl Į̈yÓòy

4.2 ã#Ó ˜Ó!â˛ Ï̂eƒÓ˚ ≤ÃÑ˛yÓ˚̂ Ï¶˛î (Types of Biodiversity)

4.3 !ÓŸªÈÙÈã#Ó Ï̃Ó!â˛eƒ (Global Biodiversity)

4.4 !Ó!¶˛ß¨ì˛yÓ˚ fl˛iy!òÑ˛ õy˛ôÑ˛y!‡˛  (Spatial Scales of Diversity)

4.5 ¶˛yÓ˚̂ Ïì˛Ó˚ ã#ÓÈÙÈˆ¶˛Ô Ï̂Üy!úÑ˛ ˆ◊!í!Óòƒy¢  (Biogeological Classification of India)

4.6 ã#Ó Ï̃Ó!â˛ Ï̂eƒÓ˚ =Ó˚&c  (Values of Biodiversity)

4.7 ã#Ó Ï̃Ó!â˛eƒÈÙÈïòƒ xM˛Èú  (Biodiversity Hotspots)

4.8 Ó,£Í ã#Ó Ï̃Ó!â˛eƒ˛ô)í≈ ˆîü  (Mega Biodiversity Nation)

4.9 ã#Ó Ï̃Ó!â˛ Ï̂eƒÓ˚ ¢ÇÑ˛›˛  (Threats to Biodiversity)

4.10 ¶˛yÓ˚̂ Ïì˛Ó˚ ¢ÇÑ˛›˛y˛ôß¨ Á xyM˛È!úÑ˛ ≤Ããy!ì˛Ó˚ ã#Ó  (Threatened and Endemic species of India)

4.11 ã#Ó Ï̃Ó!â˛ Ï̂eƒÓ˚ ¢ÇÓ˚«˛í ≠ £zòÈÙÈ!¢›%̨  Á ~:ÈÙÈ!¢›%̨   (Conservation of Biodiverity: In-Situ & Ex-
Situ)

4.12 Óylfl˛¢Çfl˛iyò ˛ô!Ó˚̂ Ï°ÏÓy  (Ecosystem Services)

4.13 xò%ü#úò#

4.0 v ẑ̨ Ïjüƒ

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ Ï̂Ó˚ xy˛õ!l !l¡¨!°!áï˛ !Ó£ÏÎ˚=!° çyl Ï̂ï˛ ˛õyÓ˚̂ ÏÓl–

 ç#Ó Ï̃Ó!ã˛eƒ Ü˛y Ï̂Ü˛ Ó Ï̂° ~ÓÇ !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ ç#Ó Ï̃Ó!ã˛eƒ–

 !ÓŸªç#Ó ˜Ó!ã˛eƒ G !Ó!Ë˛ß¨ï˛Ó˚ fliy!lÜ˛ Ùy˛õÜ˛y!ë˛–

 xyÙy Ï̂òÓ˚ Ë˛yÓ˚ï˛Ó Ï̂£Ï≈Ó˚ ç#ÓÈüÈˆË˛Ô Ï̂ày!°Ü˛ ˆ◊î#!Ólƒy§–

 ç#Ó Ï̃Ó!ã˛ Ï̂eƒÓ˚ =Ó˚&c ~ÓÇ §ÇÜ˛ê˛–

 Ë˛yÓ˚̂ Ïï˛Ó˚ §ÇÜ˛ê˛y˛õß¨ G xyMÈ˛!°Ü˛ ≤Ãçy!ï˛Ó˚ ç# Ï̂ÓÓ˚ ï˛y!°Ü˛y–

 •zlÈü!§ê%̨  G ~:ÈüÈ!§ê%̨  ˛õk˛!ï˛ Ï̂ï˛ ç#Ó Ï̃Ó!ã˛ Ï̂eƒÓ˚ §ÇÓ˚«˛î–



4.1 ≤Ãhfl Į̈yÓòy

1968 ¢y Ï̂ú ≤ÃÖƒyì˛ !ÓK˛yò# ÚˆÓ˚õu˛ÈÙÈ~ö˛ÈÙÈv˛y¢õƒyòÛ (Raymond F. Dasmen) ì˛yÓ˚ ˆúÖy Ó£z "A
different kind of country" ˆì˛ ¢Ó≈≤ÃÌõ ã#Ó Ï̃Ó!â˛eƒ (Biodiversity) ü∑!›˛Ó˚ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ò– ã#Ó Ï̃Ó!â˛eƒ

ü∑!›˛Ó˚ v z̨qÓ £Î˚ ÚÚã#ÓãÜ Ï̂ì˛Ó˚ ˜Ó!â˛eƒ ˆÌ Ï̂Ñ˛ÛÛñ Ñ˛Ìy!›˛ W. G. Robsen, 1985 ¢y Ï̂ú ÈNational Forum on
Biological DiversityÙÈˆì˛ Ó Ï̂úò– !Ñ˛ls˛ v z̨£zú¢ò (E. O. Wilson) 1988 ¢y Ï̂ú ~Ñ˛!›˛ ˛ô%!hfl˛Ñ˛yÎ˚

ã#Ó Ï̃Ó!â˛ Ï̂eƒÓ˚ ¢¡ô Ï̂Ñ≈̨  !Óhfl+̨ ì˛ Óí≈òy Ñ˛ Ï̂Ó˚ò– ü∑!›˛Ó˚ Ó#ã !ò£#ì˛ !äÈú â˛yú≈¢ v˛yÓ˚v z̨£ẑ ÏòÓ˚ Ú≤ÃyÑ,̨ !ì˛Ñ˛ !òÓ≈yâ˛òÓyî

ì˛ Ï̂_¥Û S1859V– !ì˛!ò !ÓŸªy¢ Ñ˛Ó˚̂ Ïì˛ò Ó˚*˛ô Ï̂¶˛î xõ)úÑ˛ Óy xÑ˛yÓ˚í òÎ˚ñ ã#Ó !ÓÓì≈̨ Ï̂òÓ˚ õyïƒ Ï̂õ òyòy Ó˚*˛ô Ï̂¶˛î

˛ô!Ó˚Ó!ì≈̨ ì˛ £Î˚– xyò%õy!òÑ˛ ˛ô§yâ˛ ˆÑ˛y!›˛Ó˚Á ˆÓ!ü ã#ÓÑ)̨ ú ˛ô,!ÌÓ# Ï̂ì˛ !Óîƒõyò– ~Ñ˛õye ˛ô,!ÌÓ# Ï̂ì˛£z ˆ¢ÔÓ˚ãÜ Ï̂ì˛Ó˚

õ Ï̂ïƒ ≤Ãy Ï̂íÓ˚ x!hfl˛c xy Ï̂äÈ– ì˛yÓ˚ ~Ñ˛õye Ñ˛yÓ˚í ¢)Î≈ ˆÌ Ï̂Ñ˛ ¢!‡˛Ñ˛ î)Ó˚c ÓãyÎ˚ ÌyÑ˛yÓ˚ ãòƒñ ÎyÓ˚ ö˛úfl ∫̨Ó˚*˛ô Üv ¸̨

ì˛y˛ôõyey 15
0c ~ÓÇ ÓyÎ%̊õ[˛ Ï̂úÓ˚ v z̨̨ ô!fl˛i!ì˛Ó˚ ö˛ Ï̂ú «˛!ì˛Ñ˛yÓ˚Ñ˛ xy Ï̂úyÑ˛Ó˚!Ÿ¬ ˆÎõòÈÙÙÙÈ õ£yãyÜ!ì˛Ñ˛ Ó˚!Ÿ¬ñ

x!ì˛ Ï̂Ó=ò# Ó˚!Ÿ¬ ≤Ã¶,̨ !ì˛ ˛ô,!ÌÓ# Ï̂ì˛ xy¢ Ï̂ì˛ ˛ôy Ï̂Ó˚ òy ì˛yÓ˚ ö˛ Ï̂ú ã#ÓÑ)̨ ú !Óò‹T £Î˚ òy– ¢Ó≈¢yÑ%̨ Ï̂úƒ ˛ôÎ≈yÆ

¢)Î≈y Ï̂úyÑ˛ñ ãúÓyÎ%̊ ¢,!‹TÓ˚ ¢!‡˛Ñ˛ v z̨̨ ô!fl˛i!ì˛Ó˚ ãòƒ ˛ô,!ÌÓ# ≤Ãy Ï̂íÓ˚ !ÓÑ˛y Ï̂üÓ˚ ãòƒ v z̨̨ ôÎ%_´ £ Ï̂Î˚ v ẑ̨ Ï‡˛ Ï̂äÈ–

ã#Ó Ï̃Ó!â˛eƒ Ñ˛#⁄ ˛ô,!ÌÓ# Ï̂ì˛ ≤ÃÌõ ≤Ãy Ï̂íÓ˚ ¢M˛ÈyÓ˚ £Î˚ xyò%õy!òÑ˛ 3.7 üì˛ Ï̂Ñ˛y!›˛ ÓäÈÓ˚ xy Ï̂Ü– ì˛yÓ˚ ˛ôÓ˚ ˆÌ Ï̂Ñ˛

òyòy x!¶˛ Ï̂Îyãò Á !ÓÓì≈̨ Ï̂òÓ˚ õyïƒ Ï̂õ !Ó!¶˛ß¨ ˜Ó!ü‹TƒïyÓ˚# ã# Ï̂ÓÓ˚ ¢,!‹T £ Ï̂Î˚̂ ÏäÈ– ~Ñ˛!›˛ Óylfl˛ì˛ Ï̂s˛fÓ˚ õ Ï̂ïƒ !Ó!¶˛ß¨

ã#Ó Á ≤Ããy!ì˛Ó˚ õ Ï̂ïƒ ˆÎ ˜Ó!â˛ Ï̂eƒÓ˚ ˛ôyÌ≈Ñ˛ƒ ú«˛ Ñ˛Ó˚y ÎyÎ˚ ì˛y Ï̂Ñ˛ ˙ Óylfl˛ì˛ Ï̂s˛fÓ˚ ã#Ó Ï̃Ó!â˛eƒ Óúy £Î˚–

!Ó˚ÁÈÙÈ!v˛ÈÙÈˆã!ò Ï̂Ó˚y Ï̂ì˛ S1992V ¢y Ï̂ú xò%!¤˛ì˛ !ÓŸªãyì˛# ¢ Ï̂¡øú Ï̂ò ã#Ó ˜Ó!â˛eƒ Ï̂Ñ˛ ¢ÇK˛y!Î˚ì˛ Ñ˛Ó˚y £Î˚ ~ÓÇ Óúy

£Î˚ ¶)̨ ÈÙÈ¶˛yÜñ ¢õ%o Á xòƒyòƒ ãú¶˛y Ï̂ÜÓ˚ Óylfl˛ì˛ Ï̂s˛fÓ˚ õ Ï̂ïƒ xÓfl˛iyòÑ˛yÓ˚# ã#!Óì˛ ≤Ãyí# Óy v z̨!q Ï̂îÓ˚ ˆÎ ˛ôyÌ≈Ñ˛ƒ ú«˛ƒ

Ñ˛Ó˚y ÎyÎ˚ ì˛y Ï̂Ñ˛ ã#Ó Ï̃Ó!â˛eƒ Óúy £Î˚–

4.2 ã#Ó ˜Ó!â˛ Ï̂eƒÓ˚ ≤ÃÑ˛yÓ˚̂ Ï¶˛î (Types of Biodiversity)

ã#Ó Ï̃Ó!â˛eƒ ≤Ãïyòì˛ !ì˛ò!›˛ ˛ôÎ≈y Ï̂Î̊ !Ó¶˛_´– ˆÎõòÈÙÙÙÈ S1V ≤Ããy!ì˛ã!òì˛ ˜Ó!â˛eƒ (Species Diversity) S2V !ãò

ã!òì ˛ôyÌ≈̂ ÏÑ˛ƒÓ̊ Ñ˛yÓ̊ Ï̂í ¢,!‹T ˜Ó!â˛eƒ (Genetic Diversity) S3V Óylfl˛ì˛s f̨ ã!òì˛ ˜Ó!â˛eƒ (Ecosystem Diversity)–

S1V ≤Ããy!ì˛ã!òì˛ ˜Ó!â˛eƒ (Species Diversity) ≠ ã# Ï̂ÓÓ˚ üyÓ˚#!Ó˚Ñ˛ ˜Ó!ü‹Tƒ=!úÓ˚ Óy ˆö˛ Ï̂òy›˛y£z!˛ôÑ˛

â˛!Ó˚e=!úÓ˚ õ Ï̂ïƒ !Ó!¶˛ß¨ì˛y Ï̂Ñ˛ ≤Ããy!ì˛ã!òì˛ ˜Ó!â˛eƒ Óúy £Î˚– â˛!Ó˚e=!ú £ú xDfl˛iy!òÑ˛ñ üyÓ˚#Ó˚Ó,_#Î˚ñ ˜ãÓ

Ó˚y¢yÎ˚!òÑ˛ Óy fl ∫̨¶˛yÓÜì˛– v z̨îy£Ó˚í fl ∫̨Ó˚*˛ô Óúy ÎyÎ˚ ¢õ@˘Ã !Ó Ï̂Ÿª ˆõy›˛ ≤ÃyÎ˚ 6100 ïÓ˚̂ ÏòÓ˚ õy Ï̂äÈÓ˚ ≤Ããy!ì˛ xy Ï̂äÈ–

S2V !ãòÜì˛ ˜Ó!â˛eƒ (Genetic Diversity) ≠ ¢yõyòƒì˛õ !ã Ï̂òÓ˚ ¢ÇÜ‡˛ Ï̂òÓ˚ ˛ôyÌ≈̂ ÏÑ˛ƒÓ˚ Ñ˛yÓ˚̂ Ïí ~Ñ˛£z

≤Ããy!ì˛Ó˚ !¶˛ß¨ ¢î Ï̂¢ƒÓ˚ õ Ï̂ïƒ !Ó!¶˛ß¨ì˛y ú«˛ƒ Ñ˛Ó˚y ÎyÎ˚– ˆÎõò ~Ñ˛!›˛ ≤Ããy!ì˛Ó˚ õ Ï̂ïƒ ¶˛ƒyÓ˚y£z!›˛ñ v z̨̨ ôãy!ì˛ ~ÓÇ

strain ˛ô!Ó˚ú!«˛ì˛ £Î˚ Îy ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ ˆÌ Ï̂Ñ˛ ¢yõyòƒ £ Ï̂úÁ xyúyîyñ xy«˛!Ó˚Ñ˛ ¶˛y Ï̂Ó Óúy â˛ Ï̂ú ã#òÜì˛ ˜Ó!â˛eƒ

£ú ~Ñ˛!›˛ ã# Ï̂ÓÓ˚ õ Ï̂ïƒ !òv z̨!Ñœ̨ Á›˛y£zv˛ñ ˆe´y Ï̂õyãõ Á !ã Ï̂òÓ˚ !Ó!¶˛ß¨ì˛y–

S3V Óylfl˛ì Į̈s˛f ã!òì˛ ˜Ó!â˛eƒ (Ecosystem Diversity) ≠ ~Ñ˛!›˛ ˆ¶˛Ô Ï̂Üy!úÑ˛ ˆ«˛ Ï̂eÓ˚ õ Ï̂ïƒ Óylfl˛ì˛s˛f=!úÓ˚

õ Ï̂ïƒ ˆÎ !Ó!¶˛ß¨ì˛y ˆîÖ Ï̂ì˛ ˛ôyÁÎ˚y ÎyÎ˚ ì˛y Ï̂Ñ˛ Óylfl˛ì˛s˛f ã!òì˛ ˜Ó!â˛eƒ Óúy £Î˚– ~Ñ˛!›˛ Óylfl˛ì˛ Ï̂s˛fÓ˚ ˜Ó!â˛ Ï̂eƒÓ˚

˛ô!Ó˚Óì≈̨ ò £ Ï̂ú ì˛y ˙ fl˛iy Ï̂ò Ó¢Óy¢Ñ˛yÓ˚# ã# Ï̂ÓÓ˚ üyÓ˚#!Ó˚Ñ˛ Óy !ãòÜì˛ ˜Ó!â˛ Ï̂eƒÓ˚Á ˛ô!Ó˚Óì≈̨ ò £Î˚– ì˛y£z Óylfl˛ì˛ Ï̂s˛fÓ˚

˜Ó!â˛ Ï̂eƒ ã#Ó Ï̃Ó!â˛ Ï̂eƒÓ˚ ~Ñ˛!›˛ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ v z̨̨ ôyîyòÁ Óúy â˛ Ï̂ú–
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4.3 !ÓŸªÈÙÈã#Ó Ï̃Ó!â˛eƒ (Global Biodiversity)

˛ô,!ÌÓ# Ï̂ì˛ ¢!‡˛Ñ˛ Ñ˛ì˛=!ú ≤Ããy!ì˛ xy Ï̂äÈ ì˛yÓ˚ ˆÑ˛yò ¢!‡˛Ñ˛ v z̨_Ó˚ £Î˚ òy ì˛ Ï̂Óñ ≤ÃyÎ˚ 100ÈÙÈ130 ú«˛ ≤Ããy!ì˛

ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚ ì˛y !ÓK˛yò# õ£ú xò%õyò Ñ˛ Ï̂Ó˚ò– Óúy ÎyÎ˚ ~Öò ˛ôÎ≈hs˛ ˛ô,!ÌÓ# Ï̂ì˛ Ó¢Óy¢Ñ˛yÓ˚# ã#Ó Ï̂òÓ˚ õye 30%
≤Ããy!ì˛ Ï̂Ñ˛ !â˛!£´ì˛Ñ˛Ó˚í Ñ˛Ó˚y ¢Ω˛Ó £ Ï̂Î˚̂ ÏäÈ–

ˆõy›˛ 1.5ÈÙÈ1.76 !õ!úÎ̊ò ≤Ããy!ì˛Ó̊ õ Ï̂ïƒ 10ñ20ñ007 ≤Ããy!ì˛Ó̊ ˛ôì˛D ˆ◊!í 2ñ50ñ000 =ÆÓ#!ã v z̨!qî ~ÓÇ

1ñ02ñ000 x Ï̂õÓ̊&î[˛# ≤Ãyí# ~ÓÇ Óy!Ñ˛ ≤Ããy!ì˛ñ ˆõÓ̊&î[˛#ñ Óƒy_´Ó#!ãñ äÈeyÑ˛ Á xyò%Ó#«˛!íÑ˛ ã# Ï̂ÓÓ̊ xhs˛Ü≈ì˛–

!ÓŸªã#Ó ˜Ó!â˛eƒ (World Biodiversity Data)

e´!õÑ˛ ¢ÇÖƒy @˘Ã&˛ô ≤Ããy!ì˛Ó˚ ¢ÇÖƒy

1 xyò%Ó#«˛!íÑ˛ ã#Ó 11ñ512

2 äÈeyÑ˛ 46ñ983

3 úy£ẑ ÏÑ˛ò 17ñ000

4 ˜üÓyú 40ñ800

5 Ó y Ï̂Î˚yö˛y£z›˛ 14ñ500

6 ˆ›˛!Ó˚ˆÏv˛yö˛y£z›˛ 12ñ000

7 Óƒy_´Ó#!ã 650

8 =ÆÓ#!ã 250ñ000

9 ˛ôì˛D 10ñ20ñ007

10 ˆ≤Ãy Ï̂›˛y Ï̂ãyÎ˚y 31ñ250

11 õyäÈ 32ñ120

12 v z̨¶˛â˛Ó˚ 6ñ771

13 ¢Ó˚#¢,̨ ô 9ñ230

14 ˛ô«˛# 9ñ026

15 hfl˛òƒ˛ôyÎ˚# 5ñ516

Sv z̨Í¢ ≠ India's 5th National Report to the convention on Biological Diversity, 2014V

4.4 !Ó!¶˛ß¨ì˛Ó˚ fl˛iy!òÑ˛ õy˛ôÑ˛y!‡˛  (Spatial Scales of Diversity)

1960 ¢y Ï̂ú ˝£ẑ Ï›˛Ñ˛yÓ˚ (Whittaker) ã#Ó Ï̃Ó!â˛eƒ Ï̂Ñ˛ñ ˆ¶˛Ô Ï̂Üy!úÑ˛ xÓfl˛iy Ï̂òÓ˚ !¶˛!_ Ï̂ì˛ ≤Ããy!ì˛Ó˚ !Ó!¶˛ß¨ì˛y Ï̂Ñ˛

!ì˛ò!›˛ hfl˛ Ï̂Ó˚ ¶˛yÜ Ñ˛ Ï̂Ó˚ò–
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S1V xyúö˛yÈÙÈv˛y£z¶˛yÓ˚!¢!›˛ (ααααα-Diversity) ≠ ~Ñ˛!›˛ ˆäÈy›˛ ~Ñ˛£z Ó˚Ñ˛õ ˆ¶˛Ô Ï̂Üy!úÑ˛ fl˛iy Ï̂òÓ˚ õ Ï̂ïƒ Îì˛=!ú !¶˛ß¨

≤Ããy!ì˛ xÓfl˛iyò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ì˛y Ï̂Ñ˛ Á£z fl˛iy Ï̂òÓ˚ xyúö˛yÈÙÈv˛y£z¶˛yÓ˚!¢!›˛ Óúy £Î˚–

S2V !Ó›˛yÈÙÈv˛y£z¶˛yÓ˚!¢!›˛ (βββββ-Diversity) ≠ î%!›˛ ˆ¶˛Ô Ï̂Üy!úÑ˛ fl˛iy Ï̂òÓ˚ õ Ï̂ïƒ ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ ˆÌ Ï̂Ñ˛ Îì˛=!ú !¶˛ß¨

≤Ããy!ì˛ xÓfl˛iyò Ñ˛ Ï̂Ó˚ ì˛y Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ fl ∫̨y Į̈̂ ô Ï̂«˛ !Ó›˛yÈÙÈv˛y£z¶˛yÓ˚!¢!›˛ Ó Ï̂ú– !Ó›˛yÈÙÈ!v˛¶˛yÓ˚!¢!›˛Ó˚ xÌ≈ £ú Ñ˛õ

¢yõO¢ƒ˛ô)í≈ ≤Ããy!ì˛Ó˚ xÓfl˛iyò–

S3V ÜyõyÈÙÈv˛y£z¶˛yÓ˚!¢!›˛ (γγγγγ-Diversity) ≠ ~Ñ˛!›˛ Ó,£Í ˆ¶˛Ô Ï̂Üy!úÑ˛ ˆ«˛ Ï̂eÓ˚ õ Ï̂ïƒ xÓfl˛iyòÑ˛y!Ó˚ ¢õ@˘Ã !¶˛ß¨

≤Ããy!ì˛ Ï̂Ñ˛ ˙ ˆ«˛ Ï̂eÓ˚ ÜyõyÈÙÈv˛y£z¶˛yÓ˚!¢!›˛ Óúy £Î˚– ~!›˛ !Ñ˛ä%È›˛y xyúö˛yÈÙÈv˛y£z¶˛yÓ˚!¢!›˛Ó˚ òƒyÎ˚– ÷ï%õye Ó,£Í

ˆ¶˛Ô Ï̂Üy!úÑ˛ ˆ«˛ Ï̂eÓ˚ ~Ó˚ Üíòy Ñ˛Ó˚y £Î˚–

!ò Ï̂¡¨yì˛ â˛y›≈̨ !›˛ myÓ˚y xyúö˛yñ !Ó›˛y ~ÓÇ Üyõy v˛y£z¶˛yÓ˚!¢!›˛ (α, β & γ Diversity) ÓƒyÖƒy Ñ˛Ó˚y £ú

e´!õÑ˛ Ñ˛y“!òÑ˛ xÓ˚íƒ â˛yÓ˚í¶)̨ !õ ãúy¶)̨ !õ

¢ÇÖƒy v z̨!qî ≤Ããy!ì˛

1 AA + + +

2 Aa + - -

3 BB + + -

4 Bb + - -

5 CC + - +

6 Cc - + +

7 DD + + -

8 Dd - + -

9 EE + - -

10 Ee + - -

11 FF + - -

12 Ff + + +

xyúö˛yÈÙÈv˛y£z¶˛yÓ˚!¢!›˛ 10 6 4

!Ó›˛yÈÙÈv˛y£z¶˛yÓ˚!¢!›˛ xÓ˚íƒ≠ â˛yÓ˚í¶)˛!õ = 8 â˛yÓ˚í¶)˛!õ≠ ãúy¶)˛!õ = 4 ãúy¶)˛!õ≠ â˛yÓ˚í¶)˛!õ = 8

ÜyõyÈÙÈv˛y£z¶˛yÓ˚!¢!›˛ 12
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4.5 ¶˛yÓ˚ Ï̂ì˛Ó˚ ã#ÓÈÙÈˆ¶˛Ô Ï̂Üy!úÑ˛ ˆ◊!í!Óòƒy¢  (Biogeological Classification of
India)

ã#Óõ[˛ Ï̂úÓ˚ ˆ¶˛Ô Ï̂Üy!úÑ˛ Ó^˘›˛ Ï̂òÓ˚ õ%Öƒ xy Ï̂úyâ˛ƒ !Ó°ÏÎ˚ £ú ≤Ãyí# Á v z̨!q Ï̂îÓ˚ Ó^˘›˛ò– ¶˛yÓ˚ì˛Ó Ï̂°Ï≈Ó˚ ≤ÃÑ,̨ !ì˛ñ

ˆ¶˛Ô Ï̂Üy!úÑ˛ xÓfl˛iyòñ ãúÓyÎ%̊Ó˚ v z̨̨ ôÓ˚ !¶˛!_ Ñ˛ Ï̂Ó˚ Ü Ï̂v ¸̨ Á‡˛y ≤Ãyí# Á v z̨!qî Ï̂Üy¤˛# Ï̂Ñ˛ 10!›˛ õ%Öƒ xM˛È Ï̂ú ¶˛yÜ Ñ˛Ó˚y

£ Ï̂Î˚̂ ÏäÈ– ~£z xM˛Èú=!ú Ï̂ì˛ !Ó!¶˛ß¨ Óylfl˛ì˛ Ï̂s˛fÓ˚ v z̨̨ ô!fl˛i!ì˛ ú«˛ƒ Ñ˛Ó˚y ÎyÎ˚– ˆÎõòÈÙÙÙÈ Óò¶)̨ !õñ ì,̨ í¶)̨ !õñ ãúyüÎ˚ñ òî#ñ

ãúy¶)̨ !õ £zì˛ƒy!îñ ˆÎÖy Ï̂ò Ö%Ó£z !ò!î≈‹T ïÓ˚̂ ÏíÓ˚ ≤Ãyí# Á v z̨!qî Ó¢Óy¢ Ñ˛ Ï̂Ó˚– ¶˛yÓ˚̂ Ïì˛Ó˚ ã#ÓÈÙÈˆ¶˛Ô Ï̂Üy!úÑ˛ xM˛Èú=!ú

£ú≠

S1V !£õyú Ï̂Î˚Ó˚ ì˛Ó˚y£z xM˛Èú ≠ !£õyú Ï̂Î˚ v z̨_Ó˚ ˛ôyÓ≈ì˛ƒ xM˛È Ï̂úÓ˚ ÓÓ˚yö˛yÓ,ì˛ ü#ì˛ú úyîyÖ xM˛Èú–

S2V ã¡ø% Á  Ñ˛yŸ¬#Ó˚ñ !£õyâ˛ú ≤Ã Ï̂îüñ v z̨_Ó˚yÖ Ï̂[˛Ó˚ ~ÓÇ v z̨_Ó˚ÈÙÈ˛ô!ÿ˛ Ï̂õÓ˚ Ó˚yãƒ=!úÓ˚ !£õyúÎ˚ ˛ôyÓ≈ì˛ƒ xM˛Èú–

S3V fl ∫̨“ ÷‹Ò xM˛Èú ≠ õÓ˚&¶)̨ !õ ~ÓÇ ˛ô!ÿ˛õáy›˛ ˛ôÓ≈ì˛ õyúyÓ˚ õïƒÓì≈̨ # ì,̨ í¶)̨ !õ xM˛Èú Îy õïƒ≤Ã Ï̂îüñ äÈ!_üÜv ¸̨ñ

=ãÓ˚y›˛ ˛ôÎ≈hs˛ !Óhfl+̨ ì˛–

S4V ˛ô!ÿ˛õáy›˛ ˛ôÓ≈ì˛õyúy ≠ ì˛y!Æ òî# ˆÌ Ï̂Ñ˛ î!«˛í ¶˛yÓ˚̂ Ïì˛Ó˚ õ£yÓ˚y‹T…ñ Ñ˛í≈y›˛Ñ˛ñ ˆÑ˛Ó˚yúy ˛ôÎ≈hs˛ !Óhfl+̨ ì˛–

S5V v z̨_Ó˚ ˛ô)̂ ÏÓ≈Ó˚ õÓ˚&¶)̨ !õ xM˛Èú ≠ ¶˛yÓ˚̂ Ïì˛Ó˚ ¢õ@˘Ã õÓ˚&¶)̨ !õ xM˛Èúñ Ñ˛FäÈñ Ó˚yãfl˛iyòñ !î!Õ‘Ó˚ !Ñ˛ä%È xÇü ~£z

xM˛È Ï̂úÓ˚ xhs˛¶%≈̨ _´–

S6V ˆv˛Ñ˛yò õyú¶)̨ !õ ≠ Ó,!‹T˛ôyì˛ Ö%Ó£z fl ∫̨“ £Î˚ ≤ÃyÎ˚ 100 mmñ ˆäÈy›˛òyÜ˛ô%Ó˚ õyú¶)̨ !õ ~£z xM˛È Ï̂úÓ˚ õ Ï̂ïƒ

xÓ!fl˛iì˛–

S7V Üy Ï̂DÎ˚ xÓÓy!£Ñ˛y ≠ ÜDy òî#Ó˚ ˛ôyŸª≈Óì≈̨ # xM˛Èú ~ÓÇ ˆÓúy¶)̨ !õ– v z̨_Ó˚ÈÙÈ˛ô)Ó≈ ¶˛yÓ˚̂ Ïì˛Ó˚ ~£z xM˛Èú

ã#ÓÓ¢!ì˛ ˛ô)í≈ £Î˚ñ ¢yïyÓ˚íì˛ !â˛Ó˚£!Ó˚ì˛ ≤ÃÑ,̨ !ì˛Ó˚ v z̨!qî ãß√yÎ˚ ~ÓÇ Óy!°Ï≈Ñ˛ Ó,!‹T˛ôy Ï̂ì˛Ó˚ ˛ô!Ó˚õyí 1000 cm– xy¢yõñ

!e˛ô%Ó˚yñ õ!í˛ô%Ó˚ £zì˛ƒy!î ~Ó˚ xhs˛¶≈%̨ _´–

S8V m#˛ô xM˛Èú ≠ xy®yõyò !ò Ï̂Ñ˛yÓÓ˚ m#˛ô˛ô%Oñ ~Öy Ï̂ò õƒyò Ï̂@˘Ãy¶˛ ãyì˛#Î˚ v z̨!qî ˆîÖ Ï̂ì˛ ˛ôyÁÎ˚y ÎyÎ˚–

S9V v z̨̨ ôÑ)̨ ú xM˛Èú ≠ ¶˛yÓ˚̂ Ïì˛Ó˚ v z̨̨ ôÑ)̨ ú Ó,£Í xM˛Èú ã%̂ Ïv ¸̨ !Óhfl+̨ ì˛ ¢yïyÓ˚íì˛ òyÓ˚̂ ÏÑ˛ú ÜyäÈñ õÍ¢ â˛y°Ïñ ~ÓÇ

õƒyò Ï̂@˘Ãy¶˛ ≤Ããy!ì˛Ó˚ Üy Ï̂äÈÓ˚ ¢Ω˛yÓ˚–

4.6 ã#Ó Ï̃Ó!â˛ Ï̂eƒÓ˚ =Ó˚&c (Values of Biodiversity)

ã#Ó Ï̃Ó!â˛eƒ Óú Ï̂ì˛ ˛ô,!ÌÓ#Ó˚ ≤Ãyí ¢¡ôî Ï̂Ñ˛£z ˆÓyG˛yÎ˚– ~£z ã#Ó Ï̃Ó!â˛eƒ Ï̂Ñ˛ ¶˛yú Ñ˛ Ï̂Ó˚ ˆÓyG˛y îÓ˚Ñ˛yÓ˚ Ñ˛yÓ˚í ~Ó˚

v z̨̨ ôÓ˚ ˛ô,!ÌÓ#Ó˚ ˆÎ ˆÑ˛yò ≤Ãyí#Ó˚ ≤Ãyí ïyÓ˚í !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚– ˛ô,!ÌÓ#Ó˚ ≤Ã Ï̂ì˛ƒÑ˛!›˛ ã#Ó ˆÑ˛yò òy ˆÑ˛yòÁ ¶˛y Ï̂Ó ~ Ï̂Ñ˛

x˛ô Ï̂Ó˚Ó˚ Á˛ôÓ˚ !ò¶≈̨ Ó˚ü#ú– ~£z ã#Ó Ï̃Ó!â˛eƒ ˜îò!®ò òyòy¶˛y Ï̂Ó !Óò‹T £ Ï̂FäÈñ ˆÎõòÈÙÙÙÈ Ó,«˛ Ï̂äÈîòñ Óò¶)̨ !õ !Óò‹T

Ñ˛Ó˚í– ¢ Ï̂Ó≈y˛ô!Ó˚ òyòy¶˛y Ï̂Ó ˛ô!Ó˚̂ ÏÓü î)!°Ïì˛ £ Ï̂FäÈ ì˛y ÓyÎ%̊ñ õ,!_Ñ˛yñ ãú Óy ¢yõ%!oÑ˛ î)°Ïí£z ˆ£yÑ˛ òy ˆÑ˛ò– ˛ô%̂ ÏÓ˚y˛ô%!Ó˚

õyòÓ ¢¡±îy Ï̂Î˚Ó˚ ˛ô!Ó˚̂ Ï≤Ã!«˛ Ï̂ì˛ ã#Ó Ï̃Ó!â˛eƒ Ï̂Ñ˛ ú«˛ƒ Ñ˛Ó˚̂ Ïú Ó˝ã# Ï̂ÓÓ˚ ÓƒÓ£y!Ó˚Ñ˛ v z̨̨ ô Ï̂Îy!Üì˛y ú«˛ƒ Ñ˛Ó˚y ÎyÎ˚–

ì˛y Ï̂îÓ˚ õ Ï̂ïƒ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ £ú ≠ÈÙÈ
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õyò%°Ï Ó˝ îyòy ü¢ƒñ üyÑ˛¢∂#ñ ö˛úñ ö%̨ úñ õyäÈñ õyÇ¢ñ !v˛õ £zì˛ƒy!î Öyîƒ !£¢y Ï̂Ó @˘Ã£í Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– ~!›˛

ã#Ó Ï̃Ó!â˛ Ï̂eƒÓ˚ ÓƒÓ£yÎ≈ƒ !îÑ˛–

ˆÓ!üÓ˚ ¶˛yÜ Öyîƒ e´yhs˛#Î˚ ãD Ï̂úÓ˚ v z̨!qî ˆÌ Ï̂Ñ˛ xy Ï̂¢–

~Ö Ï̂òy ˛ôÎ≈hs˛ Ü!Ó˚Ó ~ÓÇ xy!îÓy¢#Ó˚y ˛ôÓ˚¡ôÓ˚yÜì˛ ¶˛y Ï̂Ó Ó Ï̂òÔ°Ï!ïÓ˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ü#ú–

xyï%!òÑ˛ Ó˝ Ë°Ïï !òõ≈yí ¢Çfl˛iy Ó˝ Óòƒ≤Ãyí# ~ÓÇ v z̨!q Ï̂îÓ˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ü#úñ ˆÎõòÈÙÙÙÈ !¢ Ï̂B˛yòy ˆÌ Ï̂Ñ˛

õƒy Ï̂ú!Ó˚Î˚yÓ˚ Ë°Ïï ˜ì˛!Ó˚ £Î˚ñ Ó˚yv z̨ú!ö˛Î˚y ¢y Į̈̂ ô≈!r›˛òy ˆÌ Ï̂Ñ˛ v z̨Fâ˛ Ó˚_´â˛y Į̈̂ ôÓ˚ Ë°Ïï ≤Ãlfl˛!ì˛ Ï̂ì˛ Ñ˛y Ï̂ã úy Ï̂Üñ ˆÑ˛y Ï̂Ñ˛y

xƒyòy Ï̂fl˛i!›˛Ñ˛ !£¢y Ï̂Ó ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚–

Ó˝ xyò%Ó#«˛!íÑ˛ ≤Ãyí# xy Ï̂äÈ ÎyÓ˚y Ö!òã ˆÓÓ˚ Ñ˛Ó˚̂ Ïì˛ ~ÓÇ ˛ô!Ó˚̂ ÏÓü î)°Ïí !òÓyÓ˚í Ñ˛Ó˚̂ Ïì˛ ˛ô Ï̂Ó˚– ˆÎõòÈÙÙÙÈ

!¢v ẑ̨ Ïv˛y Ï̂õyòy¢ ˛ô%!›˛v˛y (Pseudomonas putida) S¢%̨ ôyÓ˚ÓyÜV Îy x Ï̂Î˚ú!fl˛ôú Ï̂Ñ˛ Ñ˛õy Ï̂ì˛ ˛ôy Ï̂Ó˚–

 ~äÈyv ¸̨y ã#Ó Ï̃Ó!â˛eƒ ãDú ˛ôÎ≈›˛òñ ˛ô!«˛îü≈òñ ˆö˛y Ï̂›˛y@˘Ãy!ö˛ £zì˛ƒy!îÓ˚ ãòƒ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ– ¢õ@˘Ã !Ó Ï̂ŸªÓ˚

¶˛yÓ˚¢yõƒ Ó˚«˛yÓ˚ ãòƒ ã#Ó Ï̃Ó!â˛eƒ ~Ñ˛!›˛ =Ó˚&c˛ô)í≈ ¶)̨ !õÑ˛y ˛ôyúò Ñ˛ Ï̂Ó˚ â˛ Ï̂ú Ï̂äÈ–

4.7 ã#Ó Ï̃Ó!â˛eƒÈÙÈïòƒ xM˛Èú (Biodiversity Hotspots)

ã#Ó˜ÏÓ!â˛ˆÏeƒÓ˚ ¢Ω˛yÓ˚ ˛ô,!ÌÓ#Ó˚ ¢Ó≈e ¢õ¶˛yˆÏÓ Ó!^˘›˛ì˛ òÎ˚– @˘Ã#‹øõ[˛ú#Ó˚ ˆîü=!úˆÏì˛ ã#Ó˜ÏÓ!â˛ˆÏeƒÓ˚ ¢õyˆÏÓü

¢ÓˆÏÌˆÏÑ˛ ˆÓ!ü– 1988 ¢yˆÏú !Ó !›˛ü ã#Ó !ÓK˛yò xyˆÏò≈fi›˛ ˆòyÓ˚õyò ˆõyÎ˚yÓ˚¢ (Ernest Norman Myers)
≤ÃÌõ Úã#Ó˜ÏÓ!â˛eƒÈÙÈïòƒ xM˛ÈúÛ (Biodiversity hotspot) ü∑!›˛ ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚ò– !ì˛!ò ˛ô,!ÌÓ#Ó˚ 18!›˛

x!ì˛≤Ããy!ì˛ ïòƒ xM˛Èú !ò!î≈‹T Ñ˛ˆÏÓ˚ò ~ÓÇ ~ˆÏîÓ˚ ã#Ó˜ÏÓ!â˛eƒ ïòƒ xM˛ÈˆÏúÓ˚ õˆÏïƒ ÌyÑ˛ˆÏì˛ £ˆÏú î%!›˛ õ%Öƒ

˜Ó!ü‹Tƒ ÌyÑ˛ˆÏì˛ £ˆÏÓ–

Ñ˛õ˛ô Ï̂«˛ 0.5% Óy 1500 ≤Ããy!ì˛Ó˚ fl˛iyò#Î˚ v z̨!qî ÌyÑ˛ Ï̂ì˛ £ Ï̂Ó–

Ñ˛õ˛ô Ï̂«˛ 70% v z̨!qî ≤Ããy!ì˛ ≤ÃyÌ!õÑ˛ xÓfl˛iyò ˆÌ Ï̂Ñ˛ ò‹T £ Ï̂Î˚ ˆÜ Ï̂äÈ–

¢õ@˘Ã !Ó Ï̂Ÿª ~£zÓ˚Ñ˛õ ˆõy›˛ 34!›˛ xM˛Èú Ó˚̂ ÏÎ˚̂ ÏäÈ– ~£z xM˛Èú=!ú ¢õ@˘Ã !Ó Ï̂ŸªÓ˚ ≤Ãyí# v z̨!q Ï̂îÓ˚ ≤ÃyÎ˚ 60%
x!ïÑ˛yÓ˚#– ¶˛yÓ˚̂ Ïì˛ Óì≈̨ õy Ï̂ò 4!›˛ 'Hotspot' xy Ï̂äÈ– ÎÌyÈÙÙÙÈ

S1V !£õyúÎ˚ xM˛Èú ≠ ~£z xM˛È Ï̂úÓ˚ xhs˛¶%≈̨ _´ñ ¶˛yÓ˚̂ Ïì˛Ó˚ ¢õ@˘Ã !£õyú Ï̂Î˚Ó˚ xM˛Èú S~ÓÇ ˛ôy!Ñ˛hfl˛yòñ !ì˛Óπì˛ñ

ˆò˛ôyúñ ¶%̨ ›˛yòñ â˛#ò Á õyÎ˚yòõy Ï̂Ó˚Ó˚ !£õyúÎ˚ xM˛ÈúV

S2V £ẑ Ï®yÓyõ≈y xM˛Èú ≠ xy¢yõ äÈyv ¸̨y ¢õ@˘Ã v z̨_Ó˚ÈÙÈ˛ô)Ó≈ ¶˛yÓ˚ì˛ ~ÓÇ xy®yõyò m#˛ô˛ô%O S~ÓÇ õyÎ˚yòõyÓ˚ñ

Ìy£zúƒyu˛ñ !¶˛ Ï̂Î˚ì˛òyõñ Ñ˛ Ï̂¡∫y!v˛Î˚y ~ÓÇ î!«˛í â˛#òV ~£z xM˛È Ï̂úÓ˚ xhs˛Ü≈ì˛–

S3V ¢%u˛yúƒyu˛ ≠ !ò Ï̂Ñ˛yÓÓ˚ m#˛ô˛ô%O S~ÓÇ £ẑ Ï®y Ï̂ò!üÎ˚yñ õyú Ï̂Î˚!üÎ˚yñ !¢Dy˛ô%Ó˚ñ ˆÓy!í≈Áñ !ö˛!ú!˛ôò¢V–

S4V ˛ô!ÿ˛õáy›˛ ˛ôÓ≈ì˛õyúy ~ÓÇ ◊#úB˛y ≠ ¢õ@˘Ã ˛ô!ÿ˛õáy›˛ ˛ôÓ≈ì˛õyúy S~ÓÇ ◊#úB˛yV ~£z xM˛ÈˆÏúÓ˚

xhs˛Ü≈ì˛–
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!â˛e ≠ ã#Ó Ï̃Ó!â˛eƒ ïòƒ xM˛Èú (Biodiversity hotspot in the world)

4.8 Ó,£Í ã#Ó Ï̃Ó!â˛eƒ˛ô)í≈ ˆîü (Mega Biodiversity Nation)

!Ó Ï̂ŸªÓ˚ ¢Ó Ï̂Ì Ï̂Ñ˛ ˆÓ!ü ã#Ó Ï̃Ó!â˛eƒ˛ô)í≈ ˆîü=!ú Ï̂Ñ˛ Ó,£Í ã#Ó Ï̃Ó!â˛eƒ˛ô)í≈ ˆîü Óúy £Î˚ (Mega Biodiversity
Nation)– ¢yïyÓ˚í ¶˛y Ï̂Ó ˆõÜyÈÙÈÓy Ï̂Î˚yv˛y£z¶˛yÓ˚!¢!›˛ ˆîü=!ú v z̨°åõ[˛ Ï̂ú xÓ!fl˛iì˛ Îy õÑ˛Ó˚e´y!hs˛ Á Ñ˛Ñ≈̨ ›˛e´ys˛f#Î˚

xM˛È Ï̂úÓ˚ õ Ï̂ïƒ xÓfl˛iyò Ñ˛ Ï̂Ó˚– World Conservation Monitoring Center of the United Nation
Environmental Program (UNEP-WCMC), 1988 ¢yú ˆÌ Ï̂Ñ˛ ~£z !Ó°ÏÎ˚ !ò Ï̂Î˚ Ñ˛yã Ñ˛ Ï̂Ó˚ xy¢ Ï̂äÈ–

Óì≈̨ õy Ï̂ò !Ó Ï̂ŸªÓ˚ 18!›˛ Ó,£Í ã#Ó Ï̃Ó!â˛eƒ˛ô)í≈ xM˛Èú xy Ï̂äÈ Îy Ï̂îÓ˚ Ü Ï̂v ¸̨ 5000ÈÙÈ~Ó˚ ˆÓ!ü fl˛iy!òÑ˛ v z̨!qî xy Ï̂äÈ–

ˆîü=!ú £úÈÙÙÙÈ

S1V Ó y!ãú S2V Ñ˛ú!¡∫Î˚y S3V £zÑ%̨ Ï̂Î˚v˛Ó˚ S4V Î%_´Ó˚y‹T…ñ S5V ˆõ!: Ï̂Ñ˛y S6V ˆ˛ôÓ˚& S7V ˆ¶˛ Ï̂òã%̂ ÏÎ˚úy S8V

!ö˛!ú˛ôy£zò S9V ¶˛yÓ˚ì˛ S10V £ẑ Ï®y Ï̂ò!üÎ˚y S11V õyú Ï̂Î˚!üÎ˚y S12V â˛#ò S13V õyîyÜyfl˛ÒyÓ˚ S14V Üíì˛y!s˛fÑ˛ Ñ˛ Ï̂Dy

≤Ããyì˛s˛f S15V Üíì˛y!s˛fÑ˛ î!«˛í xy!ö ̨ Ñ˛y S16V x Ï̂fl˛T…!úÎ˚y S17V ˛ôy˛ô%Î˚y !òv z̨!Ü!ò S18V £zÓ˚yò– ~ Ï̂îÓ˚ õ Ï̂ïƒ

Ó y!ãú ¢ Ï̂Ó≈yFâ˛ fl˛iyò x!ïÑ˛yÓ˚ Ñ˛ Ï̂Ó˚ xy Ï̂äÈ– xyõy Ï̂îÓ˚ ˆîü 11ì˛õ fl˛iyòy!ïÑ˛yÓ˚#– £zv ẑ̨ ÏÓ˚y Į̈̂ ô ˆÑ˛y Ï̂òy

Megadiversity ˆîü ˆò£z–

4.9 ã#Ó Ï̃Ó!â˛ Ï̂eƒÓ˚ ¢ÇÑ˛›˛  (Threats to Biodiversity)

Mass Extinction !ÓÓì≈̨ Ï̂òÓ˚ ~Ñ˛!›˛ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ xÇü ~Ó˚ ö˛ Ï̂ú ã#Ó Ï̃Ó!â˛ Ï̂eƒÓ˚ £‡˛yÍ Ñ˛ Ï̂Ó˚ áy›˛!ì˛ á Ï̂›˛–

~äÈyv ¸̨y ≤ÃyÑ,̨ !ì˛Ñ˛ !Ó˛ôÎ≈̂ ÏÎ˚Ó˚ SˆÎõòÈÙÙÙÈ Óòƒyñ ¢%òy!õñ ¶)̨ !õÑ˛¡ô £zì˛ƒy!îV ã#Ó Ï̃Ó!â˛ Ï̂eƒÓ˚ £…y¢ ú«˛ƒ Ñ˛Ó˚y ÎyÎ˚ ì˛ Ï̂Ó

ì˛y x Ï̂òÑ˛›˛y xyM˛È!úÑ˛ñ !ÓŸªÓƒy˛ô# ~Ó˚ ≤Ã¶˛yÓ ˛ô Ï̂v ¸̨ òy– ˆü°Ï mass extinction xÌ≈yÍ 65 !õ!úÎ˚ò ÓäÈÓ˚ xy Ï̂Ü
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v˛y£ẑ Ïòy¢ Ï̂Ó˚Ó˚ !Óú%!ÆÓ˚ ˛ôÓ˚ ˆÌ Ï̂Ñ˛ õyò%̂ Ï°ÏÓ˚ xy!Ó¶≈̨ y Ï̂ÓÓ˚ ˛ôÓ˚ õyò%̂ Ï°ÏÓ˚ !e´Î˚yÑ˛úy Į̈̂ ôÓ˚ ãòƒ ã#Ó Ï̃Ó!â˛ Ï̂eƒÓ˚ £…y¢

á Ï̂›˛ Ï̂äÈ ì˛y Ï̂Ñ˛ Holocene !Óú%!Æ (Holocene Extinction) Óúy £Î˚– ~£z ÈHolocene ExtinctionÙÈ~Ó˚ ≤Ãïyò

Ñ˛yÓ˚í=!ú £ú ≠ÈÙÙÙÈ

S1V ã# Ï̂ÓÓ˚ xyÓyÓ˚ ïπÇ¢ (Habitat loss) ≠

Óy¢fl įy Ï̂òÓ̊ xyÎ̊ì˛ò ~ÓÇ ≤Ããy!ì˛Ó̊ ¢ÇÖƒy ¢Ó̊y¢!Ó̊ ¶˛y Ï̂Ó ~ Ï̂Ñ˛ x˛ô Ï̂Ó̊Ó̊ ¢y Ï̂Ì ã!v˛̧ì˛– ãò¢ÇÖƒyÓ̊ x!ì˛Ó,!k˛ñ õò%°Ïƒ

Óy¢fl įyò ~ÓÇ Ó̊yhfl˛y ˜ì˛!Ó̊Ó̊ ãòƒ Óò¶)̨ !õ ïπÇ¢ Ó,£Í ãúyïyÓ̊ ˜ì˛!Ó̊ñ Ö!ò ~ÓÇ ˛ô!Ó̊ Ï̂Óü î)°Ï̂ ÏíÓ̊ ãòƒ ã# Ï̂ÓÓ̊ Óy¢fl įyò

ïπÇ¢ £ Ï̂FäÈ– ~£z Óy¢fl įyò ïπÇ¢ ã# Ï̂ÓÓ̊ !Óú%!ÆÓ̊ ~Ñ˛!›˛ xòƒì˛õ Ñ˛yÓ̊í– ˆÑ˛y Ï̂òy fl įy Ï̂ò ~Ñ˛!›˛ ≤Ããy!ì˛Ó̊ ¢ÇÖƒy ˆÓ!ü

˛ô!Ó̊õy Ï̂í ïπÇ¢ £ Ï̂ú ì˛yÓ̊ Öyîƒ Ï̂◊!íÓ̊ ≤Ããy!ì˛Ó̊ ¢ÇÖƒy Ó,!k˛ ˛ôyÎ̊ñ ö˛úfl ∫̨Ó̊*˛ô ì˛yÓ̊ ˛ô)Ó≈Óì≈̨ # ˆ˛ôÔ!‹TÑ˛ hfl˛ Ï̂Ó̊Ó̊ ≤Ãyí#Ó̊ ¢ÇÖƒy

£…y¢ ˛ôyÎ̊– v z̨îy£Ó̊í fl ∫̨Ó̊*˛ôÈÈÙÙÙÈ Ñ˛ Ï̂Î̊y!›˛Ó̊ ¢ÇÖƒy £…y¢ ˛ôyÓyÓ̊ ö˛ Ï̂ú î!«˛í Ñ˛ƒy!ú Ï̂ö˛y!ò≈Î̊yÓ̊ Ñ˛ Ï̂Î̊y!›˛Ó̊ Öyîƒ Ï̂◊!í Ó̊ƒyÑ%̨ òÈÙÈ~Ó̊

¢ÇÖƒyÓ̊ Ó,!k˛ ˛ôyÎ̊ ÎyÓ̊ ö˛úfl ∫̨Ó̊*˛ô Üyò Ñ˛Ó̊y ˛ôy!ÖÓ̊ ¢ÇÖƒy £…y¢ ˛ôy Ï̂FäÈ– Óy¢fl įyò ïπÇ¢ (Fragmentation) £ Ï̂ú !ãòÜì˛

viability £…y¢ á Ï̂›˛ ~ÓÇ xÓ Ï̂ü Ï̂°Ï !ãòÜì˛ «˛Î̊¢yïò (Genetic erosion) á Ï̂›˛–

S2V x!ì˛!Ó˚_´ ¢¡ôî xy£Ó˚í (Over Exploitation) ≠

700 ˆÑ˛y!›˛ ãò¢ÇÖƒy ≤ÃyÎ˚ x Ï̂ï≈Ñ˛ Óò¶)̨ !õ @˘Ãy¢ Ñ˛ Ï̂Ó˚ ˆö˛ Ï̂ú Ï̂äÈ– ~£z ïπÇ¢ú#úy ˆü°Ï £Î˚!ò– e´õÓï≈õyò ¶˛y Ï̂Ó

õyòÓ ¢¶˛ƒì˛y ë%̨ Ï̂Ñ˛ ˛ôv ¸̨̂ ÏäÈ ≤Ãyí#Ó˚ ò#Ó˚Ó Óy¢fl˛iy Ï̂òÓ˚ õ Ï̂ïƒ– ~Ó˚ ~Ñ˛!›˛ Óv ¸̨ v z̨îy£Ó˚í £ú õ£yÓ˚y Ï̂‹T…Ó˚ !Ü!Ó˚ ãyì˛#Î˚

v z̨îƒy Ï̂òÓ˚ õïƒ !î Ï̂Î˚ ˜ì˛!Ó˚ £ Ï̂Î˚̂ ÏäÈ !õ›˛yÓ˚ ˆÜã ˆÓ˚úúy£zòñ Ó˚yãƒ ¢v ¸̨Ñ˛ ~ÓÇ 3 Öyòy õ!®Ó˚– ~Ó˚ ö˛ Ï̂ú ¶˛yÓ˚̂ Ïì˛Ó˚

!¢Ç Ï̂£Ó˚ ~Ñ˛õye Óy¢fl˛iyòÁ xyã ¢%Ó˚!«˛ì˛ òÎ˚–

÷ï%õye fl˛iúã ≤Ãyí# òy Óì≈̨ õy Ï̂ò ¢yõ%!oÑ˛ ≤Ãyí#Ó˚ 14% £…y¢ ˆ˛ô Ï̂Î˚̂ ÏäÈñ ~Ó˚ ≤Ãïyò Ñ˛yÓ˚í £ú ˛ô,!ÌÓ#Ó˚ ì˛y˛ôõyey

Ó,!k˛ñ òyòy¶˛y Ï̂Ó ãú î)°Ïí ~ÓÇ x˛ô!Ó˚Ñ˛!“ì˛ Á Î Ï̂ÌFäÈ õÍ¢ !üÑ˛yÓ˚– ~£z ¢õhfl˛ !Ñ˛ä%ÈÓ˚ õ)̂ Ïú xy Ï̂äÈ î#á≈̂ ÏõÎ˚yî#

˛ô!Ó˚Ñ˛“òy òy ÌyÑ˛y ~ÓÇ ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ô Ï̂îÓ˚ !ÓÑ˛“ ÓƒÓ£yÓ˚ òy Ñ˛ Ï̂Ó˚ Óy ˛ô%òÓ˚fl˛iy˛ô Ï̂òÓ˚ ˆâ˛‹Ty òy Ñ˛ Ï̂Ó˚ Î Ï̂ÌFäÈ ¶˛y Ï̂Ó

ì˛y xy£Ó˚í ~ÓÇ !Óò‹TÑ˛Ó˚í–

S3V !Ó Ï̂îü# ≤Ããy!ì˛ (Exotic Species) ≠

ã#Ó Ï̃Ó!â˛eƒ ¢ÇÑ˛ Ï̂›˛Ó˚ xyÓ˚ ~Ñ˛!›˛ Ñ˛yÓ˚í £ú !Ó Ï̂îü# ≤Ããy!ì˛Ó˚ xyÜõò– ~£z !Ó Ï̂îü# xyÜyäÈy xyÜõ Ï̂òÓ˚ ö˛ Ï̂ú

â˛y°Ï ã!õñ Óò¶)̨ !õ ≤Ã¶,̨ !ì˛Ó˚ ≤ÃyÑ,̨ !ì˛Ñ˛ Óylfl˛ì˛ Ï̂s˛fÓ˚ ˛ô!Ó˚Óì≈̨ ò á Ï̂›˛ ~õò!Ñ˛ Öyîƒ ü,Cú ˛ôÎ≈hs˛ !Ó!á¯ì˛ £Î˚– ~äÈyv ¸̨y ~£z

!Ó Ï̂îü# ≤Ããy!ì˛Ó˚ xyÜyäÈy Óy v z̨!qî v z̨_´ fl˛iy Ï̂òÓ˚ fl˛iyò#Î˚ v z̨!qî Ï̂îÓ˚ fl˛iyò îÖú Ñ˛ Ï̂Ó˚ñ ö˛úfl ∫̨Ó˚*˛ô Ó˝ v z̨!qî !Óú%Æ £ Ï̂Î˚

˛ô Ï̂v ¸̨̂ ÏäÈ– ÷ï% ì˛y£z òÎ˚ fl˛iyò#Î˚ v z̨!qî Óy áy Ï̂¢Ó˚ !Óú%!ÆÓ˚ ãòƒ Ó˝ ˛ôì˛D ~ÓÇ ˛ôy!Ö !Óú%!ÆÓ˚ ˛ô Ï̂Ì x@˘Ã¢Ó˚ £ Ï̂FäÈ–

Óì≈̨ õy Ï̂ò Óv ¸̨ Óv ¸̨ › Δ̨úy Ï̂Ó˚Ó˚ õyïƒ Ï̂õ ¢õ%̂ Ïo õyey!ì˛!Ó˚_´ õÍ¢ƒ !üÑ˛y Ï̂Ó˚Ó˚ ö˛ Ï̂ú õÍ¢ƒ ¢¡ô Ï̂îÓ˚ £…y¢ á›˛ Ï̂äÈ– ~£z

õÍ¢ƒ !üÑ˛y Ï̂Ó˚Ó˚ ¢õÎ˚ Ó˝ x≤Ã Ï̂Î˚yãò#Î˚ ≤Ãyí# ÎyÓ˚y õyäÈ ïÓ˚yÓ˚ ãy Ï̂ú ïÓ˚y ˛ô Ï̂v ¸̨ xÑ˛yÓ˚̂ Ïí ì˛y Ï̂îÓ˚ õ,ì%̨ ƒ á Ï̂›˛ñ ˆÎõòÈÙÙÙÈ

Ñ˛FäÈ˛ôñ !G˛ò%Ñ˛ñ üyõ%Ñ˛ñ !Ñ˛ä%È ¢ÇÑ˛›˛y˛ôß¨ £yDÓ˚ ≤Ããy!ì˛–

!Ó Ï̂î!ü ≤Ããy!ì˛Ó˚ ã#Ó fl˛iyò#Î˚ ≤Ãyí# Óy v z̨!q Ï̂îÓ˚ Óy¢fl˛iyò îÖú Ñ˛ Ï̂Ó˚ ì˛y Ï̂îÓ˚ Öyîƒ !£¢y Ï̂Ó @˘Ã£í Ñ˛ Ï̂Ó˚ñ xye´yhs˛

Ñ˛ Ï̂Ó˚ ~ÓÇ ì˛y Ï̂îÓ˚ ¢y Ï̂Ì !õ!úì˛ £ Ï̂Î˚ ≤ÃãòòÁ á›˛yÎ˚ñ ~Ó˚ ö˛ Ï̂ú fl˛iyò#Î˚ ≤Ããy!ì˛Ó˚ ïπÇ¢ Á !ãòÜì˛ ˛ô!Ó˚Óì≈̨ ò á Ï̂›˛–

S4V ˆâ˛yÓ˚y!üÑ˛yÓ˚ (Poaching) ≠

!ÓŸªÓyãy Ï̂Ó˚ !Ó!e´Ó˚ ãòƒ ~ÓÇ x!ïÑ˛ ›˛yÑ˛y v z̨̨ ôyã≈̂ ÏòÓ˚ ãòƒ ˆÓxy£z!ò ¶˛y Ï̂Ó ˆâ˛yÓ˚y !üÑ˛yÓ˚#Ó˚yñ ã#Óãls˛Ó˚ £ì˛ƒy

Ñ˛ Ï̂Ó˚ â˛ Ï̂ú Ï̂äÈ– ÷ï%õye £y!ì˛Ó˚ î§yì˛ñ Ü[˛y Ï̂Ó˚Ó˚ !üÇñ ¢%Ü!ı˛ !£¢y Ï̂Ó õ,Üòy¶˛# ~ÓÇ Óy Ï̂áÓ˚ â˛yõv ¸̨y £zì˛ƒy!îÓ˚ ãòƒ ~£z
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ˆâ˛yÓ˚y !üÑ˛yÓ˚#Ó˚y Ó˝ ≤Ãyí#Ó˚ £ì˛ƒy Ñ˛ Ï̂Ó˚ !Ó Ï̂î Ï̂ü Ó˚Æyò# Ñ˛Ó˚̂ ÏäÈ– ~äÈyv ¸̨y Óy!v ¸̨̂ Ïì˛ ˆ˛ôyüyÓ˚ ãòƒ !Ó!¶˛ß¨ ¢%®Ó˚ ˛ôy!Öñ

≤Ãyí# ˆÎõò !Ó Ï̂î Ï̂ü Ó˚Æyò# £ Ï̂FäÈ ˆì˛õ!ò ~ Ï̂î Ï̂üÁ xy¢ Ï̂äÈ x Ï̂òÑ˛– ~äÈyv ¸̨y Ë°Ïï ≤Ãlfl˛ì˛ Ñ˛Ó˚yÓ˚ ãòƒ x Ï̂òÑ˛ ≤Ãyí#Ó˚

ˆî Ï̂£Ó˚ xÇü Ñ˛y Ï̂ã úy Ï̂Ü Îy xy£z!ò¶˛y Ï̂Ó Óy ˆÓxy£z!ò¶˛y Ï̂Ó Ë°Ïï ≤Ãlfl˛ì˛Ñ˛yÓ˚#Ó˚y Ñ˛y Ï̂ã úyÜy Ï̂FäÈ– ì˛yäÈyv ¸̨y Ó˝

õ)úƒÓyò x!Ñ≈̨ v˛ñ äÈeyÑ˛ñ õ¢ £zì˛ƒy!î òyòy ˆ¶˛°Ïã Ë°Ï̂ ÏïÓ˚ Ñ˛y Ï̂ã úyÜyÓ˚ ãòƒ !Óò‹T £ Ï̂FäÈ !î Ï̂òÓ˚ ˛ôÓ˚ !îò–

S5V î)°Ïí (Pollution) ≠

~£z ¢Ñ˛ú Ñ˛yÓ˚̂ ÏíÓ˚ v z̨̨ ô Ï̂Ó˚ Ó˚̂ ÏÎ˚̂ ÏäÈ î)°Ïí– ˛ô!Ó˚̂ ÏÓü î)°Ï̂ ÏíÓ˚ ö˛ Ï̂ú Ó˝ ≤Ãyí# õyÓ˚y Îy Ï̂FäÈ ~ÓÇ ˆÎ ¢Ñ˛ú ≤Ããy!ì˛

ˆÓ!ü õyeyÓ˚ î)°Ïí ¢£ƒ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ òy ì˛yÓ˚y ¢B˛›˛y˛ôß¨ ˆÌ Ï̂Ñ˛ !Óú%!ÆÓ˚ ˛ô Ï̂Ì ~!Ü Ï̂Î˚ â˛ Ï̂ú Ï̂äÈ– ~äÈyv ¸̨y ˛ô!Ó˚̂ ÏÓü

î)°Ï̂ ÏíÓ˚ ö˛úfl ∫̨Ó˚*˛ô ˆÎ !ÓŸª v z̨°åyÎ˚ò á›˛ Ï̂äÈ ì˛yÓ˚ ö˛ Ï̂ú Ó˝ ã#Ó ≤Ããy!ì˛ ~Öò !Óú%!ÆÓ˚ ˛ô Ï̂Ì !Ó Ï̂ü°Ï Ñ˛ Ï̂Ó˚ ˆõÓ˚& ˆîü#Î˚

≤Ãyí# ˆÎõòÈÙÙÙÈ ˆõÓ˚& Ï̂îü#Î˚ ¢yîy ¶˛yÕ‘%Ñ˛ñ !¢ú õyäÈñ ˆ˛ôD%£zò £zì˛ƒy!îV–

4.10 ¶˛yÓ˚ Ï̂ì˛Ó˚ ¢ÇÑ˛›˛y˛ôß¨ Á xyM˛È!úÑ˛ ≤Ããy!ì˛Ó˚ ã#Ó  (Threatened and Endemic
species of India)

ã#Ó Ï̃Ó!â˛ Ï̂eƒÓ˚ !ò!Ó˚̂ ÏÖ ¶˛yÓ˚ì˛Ó°Ï≈ !Ó Ï̂Ÿª 11 ò¡∫Ó˚ fl˛iyòy!ïÑ˛yÓ˚#– ~õò!Ñ˛ Ó˝ ≤Ãyí# Á v z̨!qî xy Ï̂äÈ Îy ¶˛yÓ˚ì˛Ó°Ï≈

äÈyv ¸̨y !Ó Ï̂Ÿª xòƒ ˆÑ˛y Ï̂òy fl˛iy Ï̂ò ˛ôyÁÎ˚y ÎyÎ˚ òy–

xyM˛È!úÑ˛ ≤Ããy!ì˛ (Endemic Species) ≠ xyM˛È!úÑ˛ ≤Ããy!ì˛ ì˛y Ï̂îÓ˚£z Óúy £ Ï̂Î˚ Ìy Ï̂Ñ˛ Îy Ï̂îÓ˚ !ò!î≈‹T fl˛iyò

äÈyv ¸̨y !Ó Ï̂Ÿª xòƒe ˆÑ˛yÌyÁ ˛ôyÁÎ˚y ÎyÎ˚ òy ì˛y Ï̂îÓ˚ ˙ ~úyÑ˛yÓ˚ xyM˛È!úÑ˛ ≤Ããy!ì˛ Ó Ï̂ú Üíƒ £ Ï̂Î˚ Ìy Ï̂Ñ˛– ~!›˛ !Ó!¶˛ß¨

≤ÃÑ˛y Ï̂Ó˚Ó˚ £ Ï̂Î˚ Ìy Ï̂Ñ˛– ˆÎõòÈÙÙÙÈ S1V fl˛iyòá!›˛ì˛ xyM˛È!úÑ˛ ≤Ããy!ì˛ SˆÎõòÈÙÙÙÈ ˛ôy£y!v ¸̨ñ õÓ˚&¶)̨ !õÓ˚ ≤Ããy!ì˛V S2V

ˆîüá!›˛ì˛ xyM˛È!úÑ˛ ≤Ããy!ì˛ SˆÎõòÈÙÙÙÈ ¶˛yÓ˚ì˛#Î˚ ≤Ããy!ì˛V S3V ˆ¶˛Ô Ï̂Üy!úÑ˛ fl˛iyòá!›˛ì˛ xyM˛È!úÑ˛ ≤Ããy!ì˛ SˆÎõòÈÙÙÙÈ

!£õyúÎ˚ xM˛È Ï̂úÓ˚ ≤Ããy!ì˛V–

¶˛yÓ˚ì˛Ó Ï̂°Ï≈Ó˚ Ó˝ ≤Ãyí# Á v z̨!qî !Ó˛ôß¨ Á ¢ÇÑ˛›˛y˛ôß¨ñ ˆ¢£z Ñ˛yÓ˚̂ Ïí IUCN ˆ¢£z ¢Ñ˛ú ã# Ï̂ÓÓ˚ òyõñ ˛ô!Ó˚!â˛!ì˛ñ

Óy¢fl˛iyò £zì˛ƒy!î ò!Ì¶%̨ _´ Ñ˛ Ï̂Ó˚ò– Red Data Book òy Ï̂õ ~!›˛ ˛ô!Ó˚!â˛ì˛– International Union for the
Conservation of Nature and Natural Resources (IUCN)-~Ó˚ WCMC ~ÓÇ Species Survival
Commission (SSC) ~£z ò!Ì!›˛ ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚–

!Ó˛ôß¨ì˛yÓ˚ xÓfl˛iy Ï̂¶˛ Ï̂î ~£z ì˛Ìƒ!›˛ ˜ì˛!Ó˚ Ñ˛Ó˚y £Î˚– ˆÎõòÈÙÙÙÈ

S1V !Óú%Æ (Extinct, Ex) ≠ !ÓÜì˛ 50 ÓäÈ Ï̂Ó˚ ~£z ˛≤Ããy!ì˛Ó˚ ˆÑ˛y Ï̂òy ≤Ãyí# ˆîÖy ÎyÎ˚!ò Óy ˆîÖ Ï̂ì˛ ˛ôyÁÎ˚yÓ˚

ˆÑ˛yò ¢Ω˛yÓòy ˆò£z xÌ≈yÍ ˆü°Ï ≤Ãyí#!›˛Á õyÓ˚y ˆÜ Ï̂äÈñ ˆÎõòÈÙÙÙÈ v˛y£ẑ Ïòy¢Ó˚ñ ì˛y¢õy!òÎ˚yÓ˚ Óyá (Thylacinus
cynocephalus)ñ ˆv˛y Ï̂v˛y ˛ôy!Ö (Raphus cucullatas)ñ õƒyõÌ £zì˛ƒy!î–

S2V Ó Ï̂òƒÓ˚ !Óú%Æ (Extinct in the wild, Ew) ≠ ˆÎ ¢Ñ˛ú ≤Ãyí# Ó Ï̂òƒ xyÓ˚ ˆîÖ Ï̂ì˛ ˛ôyÁÎ˚y ÎyÎ˚ òy !Ñ˛ls˛

Ó!® xÓfl˛iyÎ˚ Óy ¢ÇÓ˚!«˛ì˛ xÓfl˛iyÎ˚ ˆîÖ Ï̂ì˛ ˛ôyÁÎ˚y ÎyÎ˚– Ñ˛y Ï̂úy òÓ˚õ ˆÖy Ï̂úÓ˚ Ñ˛FäÈ˛ô (Nilssonia nigricans)ñ
ˆ˛ôy›˛!¢ ˛ôyö˛ õyä (Cyprinodon alvarezi)È–

S3V =Ó˚&ì˛Ó˚ ¢ÇÑ˛›˛y˛ôß¨ (Critically Endangered, CE) ≠ ˆÎ ¢õhfl˛ ≤Ããy!ì˛ Ó Ï̂òƒ !Óú%Æ £ÓyÓ˚ ¢Ω˛yÓòy

x Ï̂òÑ˛ ˆÓ!ü ì˛y Ï̂îÓ˚ =Ó˚&ì˛Ó˚ ¢ÇÑ˛›˛y˛ôß¨ hfl˛ Ï̂Ó˚ Ó˚yÖy £ Ï̂Î˚̂ ÏäÈ– ˆÎõòÈÙÙÙÑ˛y Ï̂úy Ü[˛yÓ˚È (Diceros bicornis), Ñ˛yˆÏúy

Ü[˛yÓ˚ â˛y!Ñ˛ì˛y !›˛!›˛ ÓyòÓ˚ (Callicebus caquetensis) £zì˛ƒy!î–
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S4V !Ó˛ôß¨ (Endangered, Ew) ≠ !Óú%Æ £ÓyÓ˚ Ñ˛yÓ˚í=!úÓ˚ ¢õyïyò òy Ñ˛Ó˚y ˆÜ Ï̂ú Îy x!â˛Ó˚ ¶˛!Ó°Ïƒ Ï̂ì˛

!Óú%Æ £ Ï̂Óñ ì˛y Ï̂îÓ˚ !Ó˛ôß¨ ≤Ããy!ì˛ Ó Ï̂ú– ˆÎõòÈÙÙÙÈ Óyá (Panthera tigris), ¶˛yÓ˚ì˛#Î˚ £y!ì˛ (Elephas
maximus)ñ úyú ˛ôy[˛y (Ailurus fulgens)ñ ò#ú !ì˛!õ (Balaenoptera musculus)ñ ˛ôy£yv ¸̨# Ñ˛lfl˛!Ó˚ õ,Ü

(Moschus leucogaster)ñ ˛ôy£zò (Pinus radiata) ≤Ã¶,̨ !ì˛–

S5V ¢ÇÑ˛›˛≤ÃÓí (Vulnerable, V) ≠ !Ó˛ôß¨ £ÓyÓ˚ Ñ˛yÓ˚í=!ú î)Ó˚ òy £ Ï̂ú ~Ó˚y x!â˛ Ï̂Ó˚ !Ó˛ôß¨ £ Ï̂Ó– ˆü°Ï 10

ÓäÈ Ï̂Ó˚ ~£z ≤Ããy!ì˛Ó˚ ãò¢ÇÖƒy ≤ÃyÎ˚ 50% Ñ˛ Ï̂õ Ï̂äÈ– v z̨îy£Ó˚íÈÙÙÙÈ ˆÜyÖ Ï̂Ó˚y ¢y˛ô (Ophiophagus hannah)ñ
¢yõ%!oÑ˛ xŸª (Hippocampus histrix)ñ ãú£hfl˛# (Hippopotamus amphibious)ñ xy!ö ̨ Ñ˛yÓ˚ !¢Ç£

(Panthera leo) £zì˛ƒy!î–

S6V !òÑ˛›˛ ¢ÇÑ˛›˛y˛ôß¨ (Near Threatened, NT) ≠ ¶˛!Ó°Ïƒ Ï̂ì˛ ~£z ¢Ñ˛ú ≤Ããy!ì˛Ó˚ ¢ÇÑ˛›˛y˛ôß¨ xÓfl˛iyÎ˚ ÎyÓyÓ˚

¢Ω˛yÓòy ≤ÃÓú– v z̨îy£Ó˚í ≠ ãy=Î˚yÓ˚ (Panthera onca)ñ Ñ,̨ °å¢yÓ˚ õ,Ü (Antilope cervicapra)ñ ›˛y£zÜyÓ˚ ¢yÑ≈̨

(Galeocerdo cuvier) –

S7V fl ∫̨“=Ó˚&c (Least Concern, LC) ≠ ~£z ¢Ñ˛ú ≤Ããy!ì˛ Ï̂îÓ˚ ¢ÇÖƒy Óì≈̨ õy Ï̂ò v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ ¶˛y Ï̂Ó £…y¢

˛ôyÎ˚!ò Óy !fl˛i!ì˛ü#ú– ˆÎõòÈÙÙÙÈ !ãÓ˚yö˛ (Giraffa camelopardalis)ñ !â˛ì˛ú £!Ó˚í (Axis axis)–

ÈÙÙÙÈ~äÈyv ¸̨yÁ !Ñ˛ä%È ≤Ããy!ì˛Ó˚ ¢¡∫̂ Ïı˛ ˆÑ˛yò ¢¡ô)í≈ ì˛Ìƒy!î ˆò£z ÎyÓ˚ myÓ˚y ˙ ≤Ããy!ì˛Ó˚ !Ó˛ôß¨ì˛yÓ˚ ˛ô!Ó˚õy˛ô Ñ˛Ó˚y ÎyÎ˚

(Data deficient)

!â˛e ≠ !Ó˛ôß¨ì˛yÓ˚ hfl˛Ó˚
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4.11 ã#Ó Ï̃Ó!â˛ Ï̂eƒÓ˚ ¢ÇÓ˚«˛í ≠ £zòÈÙÈ!¢›%˛ Á ~:ÈÙÈ!¢›%˛  (Conservation of
Biodiverity: In-Situ & Ex-Situ)

¶˛yÓ˚̂ Ïì˛ ¢Ó≈¢yÑ%̨ Ï̂úƒ ≤Ãyí# Á v z̨!qî ≤Ããy!ì˛Ó˚ ¢ÇÖƒy ú«˛y!ïÑ˛– Óì≈̨ õyò ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¶˛yÓ˚¢yõƒ ÓãyÎ˚ Ó˚yÖyÓ˚ ãòƒ

~ÓÇ ã#Ó Ï̃Ó!â˛ Ï̂eƒÓ˚ £…y¢ ˆÓ˚yï Ñ˛Ó˚yÓ˚ ãòƒ ¢ÇÓ˚«˛í ≤Ã Ï̂Î˚yãò– ~£z ã#Ó Ï̃Ó!â˛ Ï̂eƒÓ˚ ¢ÇÓ˚«˛ Ï̂íÓ˚ ì˛y!Ü Ï̂î ¶˛yÓ˚ì˛ ¢Ó˚Ñ˛yÓ˚

~Ñ˛!›˛ xy£zò ≤Ãâ˛úò Ñ˛ Ï̂Ó˚ò Îy Óòƒã#Ó ¢ÇÓ˚«˛í xy£zòñ 1972 òy Ï̂õ ≤Ãâ˛!úì˛ (Wildlife Protection Act,
1972)– National Biodiversity Action Plan (NBAP)ñ 2002ÈÙÈ16ÈÙÈ~Ó˚ ì˛Ìƒyò%ÎyÎ˚# ¶˛yÓ˚̂ Ïì˛Ó˚ ˆõy›˛

¶)̨ ÈÙÈ¶˛yˆÏÜ 4.90% fl˛iyò ¢ÇÓ˚!«˛ì˛ ~úyÑ˛yÓ˚ xhs˛Ü≈ì˛ !Ñ˛ls˛ ¶˛!Ó°Ïƒ Ï̂ì˛ ì˛y xy Ï̂Ó˚y Ó,!k˛ Ñ˛ Ï̂Ó˚ ≤ÃyÎ˚ 5.47% Ñ˛Ó˚yÓ˚

˛ô!Ó˚Ñ˛“òy xy Ï̂äÈ– ~Ó˚ ˆõy›˛ ~úyÑ˛y 1ñ61ñ22ñ157 ÓÜ≈ !Ñ˛ Ï̂úy!õ›˛yÓ˚ ~ÓÇ ¢ÇÓ˚!«˛ì˛ ~úyÑ˛yÓ˚ ¢ÇÖƒy 668!›˛

S2011 ¢y Ï̂úÓ˚ ì˛Ìƒ xò%ÎyÎ˚#V–

¢ÇÓ˚«˛í õ)úì˛ î%£z¶˛y Ï̂Ó Ñ˛Ó˚y £ Ï̂Î˚ Ìy Ï̂Ñ˛ÈÙÙÙÈ S1V £zò !¢›%̨  ~ÓÇ S2V ~: !¢›%̨  ¢ÇÓ˚«˛í

S1V £zòÈÙÈ!¢›%̨  ¢ÇÓ˚«˛í (In-Situ Conservation) ≠ ~£z ˛ôk˛!ì˛ Ï̂ì˛ ã#Ó Ï̂Ñ˛ ì˛yÓ˚ !ò Ï̂ãÓ˚ Óy¢fl˛iyò Óy ~Ñ˛£z

Ó˚Ñ˛õ Óy¢fl˛iy Ï̂òÓ˚ õ Ï̂ïƒ ¢ÇÓ˚«˛í Ñ˛Ó˚y £ Ï̂Î˚ Ìy Ï̂Ñ˛– ~£z ˛ôk˛!ì˛ Ï̂ì˛ ˆÎ ¢Ñ˛ú üì≈̨ yÓú# ã#Ó=!ú !Ó˛ôß¨ £ÓyÓ˚ ãòƒ îyÎ˚#

ì˛y ¢ÇÓ˚!«˛ì˛ ~úyÑ˛y=!ú ˆÌ Ï̂Ñ˛ !òõ≈)ú Ñ˛Ó˚y £Î˚– v z̨îy£Ó˚íÈÙÙÙÈ ã#Óõ[˛ú ¢ÇÓ˚!«˛ì˛ xM˛Èú (Biosphere Reserve)ñ
ãyì˛#Î˚ v z̨îƒyò (National Park)ñ ¢ÇÓ˚!«˛ì˛ Óò¶)̨ !õ (Reserve Forest) £zì˛ƒy!î– Óì≈̨ õy Ï̂ò ¶˛yÓ˚̂ Ïì˛ 102!›˛

ãyì˛#Î˚ v z̨îƒyòñ 18!›˛ ã#Óõ[˛ú ¢ÇÓ˚!«˛ì˛ xMÈ˛úñ 515!›˛ x¶˛Î˚yÓ˚íƒ ~ÓÇ 47!›˛ ¢ÇÓ˚!«˛ì˛ Óò¶)̨ !õ xy Ï̂äÈ– ì˛ Ï̂Ó

~£z ˛ôk˛!ì˛ Ï̂ì˛ ¢ÇÓ˚«˛ Ï̂íÓ˚ ãòƒ !Óhfl˛#í≈ ~úyÑ˛yÓ˚ ≤Ã Ï̂Î˚yãò–

 x¶˛Î˚yÓ˚íƒ (Sanctuary) ≠ ~£z ¢ÇÓ˚!«˛ì˛ ~úyÑ˛y=!ú ˆÑ˛w ¢Ó˚Ñ˛y Ï̂Ó˚Ó˚ xyÁì˛yÎ˚ xhs˛¶%≈̨ _´– õ%Öƒ ú«˛ƒ

£ú ã#Ó¢ÇÓ˚«˛í– ~!›˛ ˆÑ˛yò Óƒ!_´ñ ¢Çfl˛iy Óy ¢Ó˚Ñ˛y Ï̂Ó˚Ó˚ ì˛_¥yÓïy Ï̂ò ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚– Î!îÁ !üÑ˛yÓ˚ Óy

ˆâ˛yÓ˚y!üÑ˛yÓ˚ !ò Ï̂°Ïï !Ñ˛ls˛ fl˛iyò#Î˚ ãòÜíñ ö%̨ úñ ö˛úñ ãμyúy!òÓ˚ Ñ˛y‡˛ £zì˛ƒy!î ¢Ç@˘Ã£ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ˆÎõòÈÙÙÙÈ

ˆÑ˛îyÓ˚òyÌ Sv z̨_Ó˚≤Ã Ï̂îüV–

 ãyì˛#Î˚ v z̨îƒyò (National Park) ≠ ãyì˛#Î˚ v z̨îƒy Ï̂òÓ˚ ~úyÑ˛y !Ó!ïÓk˛ xy£zò myÓ˚y ¢ÇÓ˚!«˛ì˛ñ õyò%̂ Ï°ÏÓ˚

≤Ã Ï̂Óü !ò Ï̂°Ïï ~ÓÇ ¢y Ï̂Ì ¢y Ï̂Ì Óòã ¢¡ôîñ ˆÎõòÈÙÙÙÈ ãμyúy!òÓ˚ Ñ˛y‡˛ñ ö%̨ úñ ö˛ú £zì˛ƒy!î ¢Ç@˘Ã£ Ñ˛Ó˚y

!ò Ï̂°Ïï– ì˛ Ï̂Ó v z̨Fâ˛ !ò!î≈‹T îÆ Ï̂Ó˚Ó˚ xò%õ!ì˛ myÓ˚y äÈ!Ó ˆì˛yúyñ Ü Ï̂Ó°Ïíy Á !ü«˛y ¢Çe´yhs˛ Ñ˛yãÑ˛ Ï̂õ≈ ≤Ã Ï̂Óü

Ñ˛Ó˚y ¢Ω˛Ó– ãyì˛#Î˚ v z̨îƒyò ì%̨ úòyõ)úÑ˛ ¶˛y Ï̂Ó x!ïÑ˛ ¢ÇÓ˚!«˛ì˛– v z̨îy£Ó˚íÈÙÙÙÈ ¢%®Ó˚Óò S˛ô!ÿ˛õÓDñ

Ñ˛y!ãÓ˚yDy Sxy¢yõVñ Ñ˛Ó˚̂ ÏÓ›˛ Sv z̨_Ó˚yÖ[˛Vñ !ÜÓ˚ S=ãyÓ˚y›˛Vñ Ñ˛yò£y Sõïƒ≤Ã Ï̂îüVñ ˆÑ˛£zÓ%ú úyõÜ§yÁ

Sõ!í˛ô%Ó˚V

~äÈyv ¸̨yÁ Ú£zòÈÙÈ!¢›%̨ Û ¢ÇÓ˚«˛ Ï̂íÓ˚ õ Ï̂ïƒ !Ó!¶˛ß¨ ¢ÇÓ˚«˛í ≤ÃÑ˛“ â˛ Ï̂ú Ìy Ï̂Ñ˛ ì˛y Ï̂îÓ˚ õ Ï̂ïƒ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ £úÈÙÙÙÈ

Óƒyá  ≤ÃÑ˛“ (Tiger Project) ≠ ¢Ó≈≤ÃÌõ 1973ÈÙÈ74 ¢y Ï̂ú ~£z ≤ÃÑ˛“ ÷Ó˚& £Î˚– National Tiger
Conservation Authority (NCTA) myÓ˚y ~£z ≤ÃÑ˛“ !òÎ˚!s˛fì˛ £Î˚– 2008 ¢y Ï̂ú ˆõy›˛ Óy Ï̂áÓ˚ ¢ÇÖƒy !äÈú

1411!›˛ Îy 2011 ¢y Ï̂ú ÈNCTAÙÈ~Ó˚ ì˛Ìƒ xò%ÎyÎ˚# ˆÓ Ï̂v ¸̨ î§yv ¸̨yÎ˚ 1706!›˛ ~ÓÇ 2014 ¢y Ï̂ú 2226– ≤ÃyÎ˚

¢Ó ãyì˛#Î˚ v z̨îƒy Ï̂ò ~£z ≤ÃÑ˛“ â˛ú Ï̂äÈ ì˛yÓ˚ õ Ï̂ïƒ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒÈÙÙÙÈ ¢%®Ó˚Óòñ Ñ˛yò£yñ Ñ˛Ó˚̂ ÏÓ›˛ñ Ó˚íÌΩ˛Ó˚ñ Óyı˛ÓÜv ¸̨

£zì˛ƒy!î–
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~äÈyv ¸̨y Ü[˛yÓ˚ ≤ÃÑ˛“ÈÙÙÙÈ ãúîy˛ôyv ¸̨y S˛ô!ÿ˛õÓDVñ Ñ˛y!ãÓ˚yDy Sxy¢yõVñ !¢Ç£ ≤ÃÑ˛“ÈÙÈ!ÜÓ˚ S=ãÓ˚y›˛V–

S2V Ú~:ÈÙÈ!¢›%̨ Û ¢ÇÓ˚«˛í (Ex-Situ Conservation) ≠

ˆÑ˛yò ˆÑ˛yò !Ó Ï̂ü°Ï Ñ˛yÓ˚̂ Ïí !òãfl ∫̨ ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓüÈÙÈ~Ó˚ xò%̨ ô!fl˛i!ì˛Ó˚ ãòƒ xò%Ó˚*˛ô Ñ,̨ !eõ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢,!‹T

Ñ˛ Ï̂Ó˚ ì˛y Ï̂ì˛ ì˛y Ï̂îÓ˚ ¢ÇÓ˚«˛í Ñ˛Ó˚y £Î˚ñ ~£z ˛ôk˛!ì˛ Ï̂Ñ˛ Ú~: !¢›%̨ Û ¢ÇÓ˚«˛í Óúy £Î˚– ¢yïyÓ˚íì˛ x!ì˛ !Ó˛ôß¨ Óy !Óú%Æ

≤ÃyÎ˚ ≤Ãyí# Óy v z̨!qî Ï̂îÓ˚ ¢ÇÓ˚«˛ Ï̂íÓ˚ ãòƒ ~£z Ú~: !¢›%̨ Û ¢ÇÓ˚«˛í ÓƒÓfl˛iy– ~£z ˛ôk˛!ì˛Ó˚ õ Ï̂ïƒ v ẑ̨ ÏÕ‘Öƒñ v z̨!qî v z̨îƒyò

(Botanical Garden) ~ÓÇ ˛ô÷üyúy (Zoological Park)ñ v z̨!qî Á ≤Ãyí#Ó˚ ¢ÇÓ˚«˛í ≤Ããòò ~ÓÇ ãò

¢ Ï̂â˛ì˛òì˛y ≤Ãïyò v ẑ̨ Ïjüƒ– ~äÈyv ¸̨y xy Ï̂Ó˚y òyòy ˛ôk˛!ì˛ xy Ï̂äÈ ˆÎõòÈÙÙÙÈ fl˛ôyõ≈ ÓƒyB˛ñ !¢v˛ ÓƒyB˛ñ ˆfl˛ôyÓ˚ ÓƒyB˛ñ ãyõ≈

≤’yãõ ÓƒyB˛ £zì˛ƒy!î ÓƒÓfl˛iy Ï̂ì˛ ¶˛!Ó°Ïƒ Ï̂ì˛Ó˚ òyòy î%ú≈¶˛ ≤Ããy!ì˛Ó˚ ˆÑ˛y°Ï Á Ó#ã ¢ÇÓ˚«˛í Ñ˛ Ï̂Ó˚ Ó˚yÖyÓ˚ xì˛ƒyï%!òÑ˛

ÓƒÓfl˛iy S!£õy!Î˚ì˛ Ó#ã ¢ÇÓ˚«˛íV xy Ï̂äÈ– ~£z ˛ôk˛!ì˛ Ï̂ì˛ !ãòÜì˛ ˜Ó!â˛eƒ Ó˚«˛y Ñ˛Ó˚y ~ÓÇ !Óú%Æ≤ÃyÎ˚ ≤Ãyí#Ó˚ ¢ÇÖƒyÁ

Ó,!k˛ Ñ˛Ó˚y ¢Ω˛Ó– v z̨îy£Ó˚í fl ∫̨Ó˚*˛ô Óúy ÎyÎ˚ !Ó˛ôß¨ £ Ï̂Î˚ ˛ôv ¸̨y Ñ%̨ !õ Ï̂Ó˚Ó˚ ¢ÇÖƒy Óì≈̨ õy Ï̂ò ~: !¢›%̨  ¢ÇÓ˚«˛ Ï̂íÓ˚ õyïƒ Ï̂õ

xyã x Ï̂òÑ˛ !fl˛i!ì˛ü#ú xÓfl˛iy @˘Ã£í Ñ˛ Ï̂Ó˚̂ ÏäÈ–

4.12 Óylfl˛¢Çfl˛iyò ˛ô!Ó˚̂ Ï°ÏÓy  (Ecosystem Services)

Óylfl˛ì˛s˛f òyòy !e´Î˚yÑ˛úy Į̈̂ ôÓ˚ õyïƒ Ï̂õñ ˆÎõò ÓƒÓ£yÎ≈ Ólfl˛ ~ÓÇ ˆ¢Óy myÓ˚y ≤Ãì˛ƒ«˛ ~ÓÇ ˛ô Ï̂Ó˚y«˛¶˛y Ï̂Ó õyò%̂ Ï°ÏÓ˚

â˛y!£îy ˛ô)Ó˚í Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛–

~£z !e´Î˚yÑ˛úy˛ô õ)úì˛ â˛yÓ˚!›˛ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚y ÎyÎ˚ÈÙÙÙÈ

S1V !òÎ˚s˛fíõ)úÑ˛ !e´Î˚yÑ˛úy˛ô ≠ Óylfl˛ì˛s˛f ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¶˛yÓ˚¢yõƒ Ó˚«˛yÓ˚ ãòƒ òyòy v z̨̨ ôyîyò Ï̂Ñ˛ !òÎ˚s˛fí Ñ˛ Ï̂Ó˚

Ìy Ï̂Ñ˛– ì˛y Ï̂îÓ˚ õ Ï̂ïƒ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ £úÈÙÙÙÈ

¢y Ï̂úyÑ˛ ¢Ç Ï̂Ÿ’ Ï̂°ÏÓ˚ õyïƒ Ï̂õ Óyì˛y Ï̂¢Ó˚ Üƒy¢#Î˚ v z̨̨ ôyîy Ï̂òÓ˚ õ Ï̂ïƒ ¢yõO¢ƒ ¢yïò–

ãúÓyÎ%̊ !òÎ˚s˛fí–

ãú ¢Ó˚ÓÓ˚y£ ~ÓÇ ãúâ˛e´ !òÎ˚s˛fí–

¶)̨ !õ«˛Î˚ ˆÓ˚yïñ õy!›˛ v z̨Ó≈Ó˚ì˛y !òÎ˚s˛fí–

î)°Ïí !òÎ˚s˛fí–

S2V Óy¢fl˛iyò õ)úÑ˛ !e´Î˚yÑ˛úy˛ô ≠ Óylfl˛ì˛s˛f Ó˝ ≤Ãyí# Á v z̨!q Ï̂îÓ˚ ˆÓ§̂ Ïâ˛ ÌyÑ˛yÓ˚ ãòƒ ì˛yÓ˚ v z̨̨ ôÎ%_´ ≤ÃyÑ,̨ !ì˛Ñ˛

Óy¢fl˛iyò ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚– ~!›˛ ã#Ó Ï̃Ó!â˛eƒ !fl˛i!ì˛fl˛iy˛ôò ~ÓÇ ¢ÇÓ˚«˛ Ï̂í v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ ¶)̨ !õÑ˛y @˘Ã£í Ñ˛ Ï̂Ó˚–

S3V v z̨Í˛ôyîò õ)úÑ˛ !e´Î˚yÑ˛úy˛ô≠ Óylfl˛ì˛ Ï̂s˛f xÓfl˛iyòÑ˛yÓ˚# fl ∫̨ÈÙÈˆ¶˛yã# v z̨!qîÓ˚y ¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’ Ï̂°ÏÓ˚ õyïƒ Ï̂õ

ˆ¢ÔÓ˚ü!_´ Ï̂Ñ˛ ˛ô!Ó˚Óì≈̨ ò á!›˛ Ï̂Î˚ Öy Ï̂îƒ Ó˚*˛ôyhs˛Ó˚ á›˛yÎ˚ ~ÓÇ ì˛y ˛ôÓ˚Óì≈̨ # ÖyîÑ˛Ó˚y Öyîƒ !£¢y Ï̂Ó @˘Ã£í Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛ñ

~äÈyv ¸̨y Óylfl˛ì˛s˛f ˆ¢Ô®Î≈yÎ˚̂ ÏòÓ˚ ãòƒ òyòy ö%̨ ú x!Ñ≈̨ v˛ñ Ó Ï̂òÔ°Ï!ï ~ÓÇ !ãòÜì˛ ¢¡ôî v z̨Í˛ôyîò Ñ˛ Ï̂Ó˚–

S4V ì˛Ìƒ¢¡±îyò õ)úÑ˛ !e´Î˚yÑ˛úy˛ô ≠ Óylfl˛ì˛ Ï̂s˛fÓ˚ ˆ¢Ô®Î≈ƒñ â˛y!£îy ~ÓÇ !Ó!¶˛ß¨ì˛y õyò%°Ï̂ ÏÑ˛ v z̨ß¨ì˛ Á

˛ô!Ó˚Ó!ì≈̨ ì˛ £ Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó˚̂ ÏäÈ– ~äÈyv ¸̨y Óylfl˛ì˛s˛f ≤ÃyÑ,̨ !ì˛Ñ˛ ºõí Á !â˛_ !Ó Ï̂òyî Ï̂ò ¢y£yÎƒ Ñ˛ Ï̂Ó˚– õyò%̂ Ï°ÏÓ˚ õ Ï̂ïƒ

!ü“# ¢_yÓ˚ !ÓÑ˛yü ¢yïò Ñ˛ Ï̂Ó˚– ~äÈyv ¸̨y òyòy !ü«˛yõ)úÑ˛ K˛yò Á Ü Ï̂Ó°ÏíyÓ˚ ì˛Ìƒ Óylfl˛ì˛s˛f ˆÌ Ï̂Ñ˛ ˛ôyÁÎ˚y ÎyÎ˚–
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4.13 xò%ü#úò#

¢!‡˛Ñ˛ v z̨_Ó˚!›˛ !òÓ≈yâ˛ò Ñ˛Ó˚&ò ≠

S1V ˆÑ˛yò‰ õ£y Ï̂î Ï̂ü ˆÑ˛y Ï̂òy Mega Diversity ˆîü ˆò£zÈÙÙÙÈ

(i) ~!üÎ˚y (ii) £zv ẑ̨ ÏÓ˚y˛ô (iii) xy!ö ̨ Ñ˛y (iv) xyˆÏõ!Ó˚Ñ˛y

S2V ˆÑ˛yò!›˛ ÚÚ£zòÈÙÈ!¢›%̨ ÛÛ ¢ÇÓ˚«˛í òÎ˚ÈÙÙÙÈ

(i) ãyì˛#Î˚ v z̨îƒyò (ii) x¶˛Î˚yÓ˚íƒ (iii) ¢ÇÓ˚!«˛ì˛ Óò¶)̨ !õ (iv) v z̨!qî v z̨îƒyò

S3V IUCNÈÙÈ~Ó˚ ˛ô%̂ ÏÓ˚y Ñ˛ÌyÈÙÙÙÈ

(i) International Union for Conservation of Nature
(ii) International United Conservation Nations
(iii) Internal Union for Conservation of Nature
(iv) Internal Union for Conversion of Nature

S4V ˆv˛y Ï̂v˛y ˛ôy!Ö £úÈÙÙÙÈ

(i) !Ó˛ôß¨ ≤Ããy!ì˛ (ii) !Óú%Æ ≤Ãyí# (iii) ¢ÇÑ˛›˛y˛ôß¨ ≤Ãyí# (iv) !Óú%Æ ≤ÃyÎ˚

S5V !Ó Ï̂Ÿª !Óú%Æ ã# Ï̂ÓÓ˚ ˛ô!Ó˚õyíÈÙÙÙÈ

(i) 99.9% (ii) 50.9% (iii) 23% (iv) 10%
x!ì˛¢Ç!«˛Æ v z̨_Ó˚ !¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V !ãò ˜Ó!â˛eƒ !Ñ˛⁄

S2V xyúö˛yÈÙÈv˛y£z¶˛yÓ˚!¢!›˛ Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄

S3V ã#Ó Ï̃Ó!â˛eƒ ïòƒ xM˛Èú Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄

S4V !Óú%Æ≤Ãyí# Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄ v z̨îy£Ó˚í !îò–

S5V Ú£zòÈÙÈ!¢›%̨ Û ¢ÇÓ˚«˛í Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄ v z̨îy£Ó˚í !îò–

¢Ç!«˛Æ v z̨_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V ã#Ó ˜Ó!â˛eƒ Ñ˛Î˚ ≤ÃÑ˛yÓ˚⁄

S2V xyúö˛yñ !Ó›˛yñ Á ÜyõyÈÙÈv˛y£z¶˛yÓ˚!¢!›˛ Ñ˛y Ï̂Ñ˛ Ó Ï̂ú ÓƒyÖƒy !îò–

S3V ¶˛yÓ˚̂ Ïì˛ Ñ˛Î˚!›˛ ã#Ó Ï̃Ó!â˛eƒ ïòƒ xM˛Èú xy Ï̂äÈ Á !Ñ˛ !Ñ˛⁄

S4V ã#Ó Ï̃Ó!â˛ Ï̂eƒÓ˚ ¢ÇÑ˛ Ï̂›˛Ó˚ Ñ˛yÓ˚í=!ú ÓƒyÖƒy Ñ˛Ó˚&ò–

S5V Óylfl˛ì˛ Ï̂s˛fÓ˚ ˛ô!Ó˚̂ Ï°ÏÓy=!ú ÓƒyÖƒy Ñ˛Ó˚&ò–

v˛z_Ó˚ ¢Ç Ï̂Ñ˛ì˛

!òÓ≈yâ˛ò !¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V  (ii) £zv ẑ̨ ÏÓ˚y˛ô  S2V  (iv)  v z̨!qî v z̨îƒyò  S3V (i) International Union for Conservation of Nature

S4V  (ii) !Óú%Æ ≤Ãyí#  S5V  (i)  99.9%
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~Ñ˛Ñ˛È 5  ˛ô!Ó˚̂ ÏÓü î)°Ïí (Environmental Pollution)

Ü‡˛ò

5.0 v ẑ̨ Ïjüƒ

5.1 ≤Ãhfl Į̈yÓòy

5.2 ÓyÎ%̊î)°Ïí (Air Pollution)

5.2.1 ÓyÎ%̊î)°Ï̂ ÏíÓ˚ ≤ÃÑ˛yÓ˚¶˛ Ï̂î

5.2.2 ÓyÎ%̊î)°Ï̂ ÏíÓ˚ Ñ˛yÓ˚í

5.2.3 ÓyÎ%̊î)°Ï̂ ÏíÓ˚ «˛!ì˛Ñ˛yÓ˚Ñ˛ ö˛úyö˛ú

5.3 ãúî)°Ïí (Water Pollution)

5.3.1 ãúî)°Ï̂ ÏíÓ˚ v z̨Í¢

5.3.2 !Ó÷k˛ ã Ï̂úÓ˚ ïõ≈ Á =íyÓ!ú

5.3.3 ãúî)°Ï̂ ÏíÓ˚ ö˛ Ï̂ú õyòÓ Ï̂î Ï̂£ ¢,‹T ˆÓ˚yÜÓƒy!ï

5.3.4 ãúî)°Ïí !òÎ˚s˛fí Á î)Ó˚#Ñ˛Ó˚̂ ÏíÓ˚ v z̨̨ ôyÎ˚

5.4 ¶)̨ !õî)°Ïí (Land Pollution)

5.4.1 õ,!_Ñ˛y (Soil)

5.4.2 õ,!_Ñ˛yÓ˚ xÓòõ Ï̂òÓ˚ Ñ˛yÓ˚í Á ì˛yÓ˚ ≤Ã!ì˛Ñ˛yÓ˚ (Cause of Soil degradation and its
prevention)

5.4.3 Óã≈ƒ ˛ôîyÌ≈ã!òì˛ î)°Ïí (Pollution due to waste matter)

5.5 ü∑ î)°Ïí (Noise Pollution)

5.5.1 ü∑î)°Ï̂ ÏíÓ˚ !Ó!¶˛ß¨ v z̨Í¢ (Different sources of noise pollution)

5.5.2 ü Ï̂∑Ó˚ ≤ÃyÓúƒõyey (Intensity)

5.5.3 ãòfl ∫̨y Ï̂fl˛iƒÓ˚ v z̨̨ ôÓ˚ ü∑î)°Ï̂ ÏíÓ˚ «˛!ì˛Ñ˛Ó˚ ≤Ã¶˛yÓ

5.5.4 ü∑î)°Ïí !òÎ˚s˛f Ï̂í Ñ˛Ó˚í#Î˚

5.6 ¢yõ%!oÑ˛ î)°Ïí (Marine Pollution)

5.6.1 ¢yõ%!oÑ˛ î)°Ï̂ ÏíÓ˚ v z̨Í¢



5.6.2 ¢yõ%!oÑ˛ î)°Ï̂ ÏíÓ˚ ≤Ã¶˛yÓ (Impact of Marine Pollution)

5.6.3 ¢yõ%!oÑ˛ î)°Ïí !òÎ˚s˛fí Á ≤Ã!ì˛ Ï̂Ó˚yï

5.7 ì˛y˛ô#Î˚ î)°Ïí (Thermal Pollution)

5.7.1 ì˛y˛ô#Î˚ ≤Ã¶˛yÓ (Effects of Thermal Pollution)

5.7.2 ì˛y˛ô#Î˚ î)°Ï̂ ÏíÓ˚ ≤Ã!ì˛Ñ˛yÓ˚

5.8 Ñ˛!‡˛ò Óã≈ƒ ˛ôîyÌ≈ Á ì˛yÓ˚ ˛ô!Ó˚â˛yúò ÓƒÓfl˛iy (Solid Waste Management)

5.8.1 Ñ˛!‡˛ò Óã≈ƒ ˛ôîy Ï̂Ì≈Ó˚ ≤ÃÑ˛yÓ˚̂ Ï¶˛î (Types of Solid Waste)

5.8.2 Ñ˛!‡˛ò ˛Óã≈ƒ ˛ôîy Ï̂Ì≈Ó˚ ˛ô!Ó˚â˛yúò ÓƒÓfl˛iy (Solid Waste Management)

5.9 ˛ô!Ó˚̂ ÏÓü !Ó˛ôÎ≈Î˚ (Environmental Disaster)

5.9.1 !Ó˛ôÎ≈̂ ÏÎ˚Ó˚ ÓƒÓfl˛iy˛ôòy (Disaster Management)

5.9.2 Óòƒy (Flood)

5.9.3 ¶)̨ !õÑ˛¡ô (Earthquake)

5.9.4 á%í≈yÓì≈̨  (Cyclone)

5.9.5 ¶)̨ !õï¢ (Landslide)

5.10 xò%ü#úò#

5.0 v ẑ̨ Ïjüƒ

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ Ï̂Ó˚ xy˛õ!l !l¡¨!°!áï˛ !Ó£ÏÎ˚=!° çyl Ï̂ï˛ ˛õyÓ˚̂ ÏÓl–

 ˛õ!Ó˚̂ ÏÓ¢ ò)£Ïî Ü˛y Ï̂Ü˛ Ó Ï̂° ~ÓÇ ò)£Ïîç!lï˛ xÓ«˛Î˚–

 ÓyÎ%̊ò)£Ï̂ ÏîÓ˚ §ÇK˛yñ ≤ÃÜ˛yÓ˚̂ ÏË˛òñ Ü˛yÓ˚îñ Ê˛°yÊ˛°–

 ç°ò)£Ï̂ ÏîÓ˚ §ÇK˛yñ í z̨Í§ñ Ê˛°yÊ˛° G ò)£Ïî ò)Ó˚#Ü˛Ó˚̂ ÏîÓ˚ í z̨̨ õyÎ˚–

 xy Ï̂§≈!lÜ˛ ò)£Ïî–

 Ë)̨ !Ùò)£Ïî G ¢∑ò)£Ï̂ ÏîÓ˚ !Ó!Ë˛ß¨ í z̨Í§ñ ÙylÓ Ï̂ò Ï̂• ¢∑ò)£Ï̂ ÏîÓ˚ «˛!ï˛Ü˛Ó˚ ≤ÃË˛yÓ–

 §yÙ%!oÜ˛ ò)£Ï̂ ÏîÓ˚ í z̨Í§ñ ≤ÃË˛yÓñ !lÎ˚sfî–

 Ü˛!ë˛l Óç≈ƒ ˛õòyÌ≈ G ï˛yÓ˚ ˛õ!Ó˚ã˛y°l ÓƒÓfliyñ ~ÓÇ !Ó!Ë˛ß¨≤ÃÜ˛yÓ˚ ˛õ!Ó˚̂ ÏÓ Ï̂¢Ó˚ !Ó˛õÎ≈Î˚ §¡õ Ï̂Ü≈̨ –
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5.1 ≤Ãhfl Į̈yÓòy

˛ô!Ó˚̂ ÏÓü Óú Ï̂ì˛ ¢yïyÓ˚í¶˛y Ï̂Ó xyõÓ˚y Ó%!G˛ !Ó!¶˛ß¨ ¢ã#Ó Á ãv ¸̨ v z̨̨ ôyîy Ï̂òÓ˚ ¢õß∫Î˚ ~ÓÇ ˛ôyÓ˚fl˛ô!Ó˚Ñ˛

!ò¶≈̨ Ó˚ü#úì˛yÎ˚ Ü!‡˛ì˛ ~Ñ˛ ¢%fl˛i fl ∫̨y¶˛y!ÓÑ˛ ≤ÃÑ,̨ !ì˛ñ Îy ã#Ó Ï̂òÓ˚ v z̨Í¢ Á Ó,!k˛Ó˚ ¢£yÎ˚Ñ˛– ≤ÃÑ,̨ !ì˛Ó˚ !òãfl ∫̨ Ü!ì˛õÎ˚ì˛yÓ˚

Ñ˛yÓ˚̂ Ïí ˛ô!Ó˚̂ ÏÓü ¢îy ˛ô!Ó˚Óì≈̨ òü#ú– xÌ≈yÍ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ v z̨̨ ôyîyò=!úÓ˚ xyò%̨ ôy!ì˛Ñ˛ £yÓ˚ñ xÓfl˛iyòñ !Ó÷k˛ì˛y Óy

!Ó!¶˛ß¨ v z̨̨ ôyîy Ï̂òÓ˚ ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ ¢¡ôÑ≈̨ ÈÙÙÙÈ !Ñ˛ä%È£z !fl˛iÓ˚ òÎ˚– ~£z ˛ô!Ó˚Óì≈̨ ò Ï̂Ñ˛ xyõÓ˚y ì˛Öò£z î)°Ïí Ó Ï̂ú Ìy!Ñ˛ñ Î!î

˛ô!Ó˚Óì≈̨ ò!›˛ ã#Ó Ï̂òÓ˚ x!hfl˛c Óy Ó,!k˛Ó˚ ˛ô Ï̂«˛ ˆÑ˛yòÁ ¶˛y Ï̂Ó «˛!ì˛Ñ˛Ó˚ £ Ï̂Î˚ Á Ï̂‡˛– ¢£ã ¶˛y°ÏyÎ˚ Óú Ï̂ì˛ ˆÜ Ï̂úñ

˛ô!Ó˚̂ ÏÓü î)°Ïí £ Ï̂úy ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ˆÑ˛yòÁ ˆò!ì˛Óyâ˛Ñ˛ ˛ô!Ó˚Óì≈̨ ò Îy ã#Ó Á ãv ¸̨ v z̨̨ ôyîyò=!úÓ˚ fl ∫̨y¶˛y!ÓÑ˛ ¢yõƒ Óy

ì˛y Ï̂îÓ˚ ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ ¢¡ôÑ≈̨  myÓ˚y Ü!‡˛ì˛ ¢yõ!@˘ÃÑ˛ ≤ÃÑ,̨ !ì˛Ó˚ =íÜì˛ õy Ï̂òÓ˚ xÓò!ì˛ á›˛yÎ˚– ~£z ¢yõ!@˘ÃÑ˛ xÓò!ì˛ Ï̂Ñ˛

xyõÓ˚y ÓƒyÖƒy Ñ˛!Ó˚ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ xÓ«˛Î˚Ó˚* Į̈̂ ô–

¢,!‹TÓ˚ ¢)â˛òy ˆÌ Ï̂Ñ˛ ≤ÃÑ,̨ !ì˛ ì˛yÓ˚ !òãfl ∫̨ !òÎ˚̂ Ïõ e´õ˛ô!Ó˚Óì≈̨ òü#ú– ~£z ˛ô!Ó˚Óì≈̨ Ï̂òÓ˚ xD !£¢y Ï̂Ó ˛ô,!ÌÓ#Ó˚ ãv ¸̨

Á ã#ÓãÜ Ï̂ì˛Ó˚ !ÓÓì≈̨ ò á Ï̂›˛ ~ Ï̂¢ Ï̂äÈ– ã#ÓãÜ Ï̂ì˛ òì%̨ ò ≤Ããy!ì˛Ó˚ ¢,!‹T ì˛yÓ˚ !ÓÓì≈̨ ò ~ÓÇ ˆ«˛e!Ó Ï̂ü Ï̂°Ï xÓú%!Æ

ì˛yÓ˚ ¢Ó£z ≤ÃÑ,̨ !ì˛Ó˚ ¢)e ˆõ Ï̂ò £ Ï̂Î˚ ~ Ï̂¢ Ï̂äÈ– !Ó!¶˛ß¨ ã#Ó Ï̂Üy¤˛# ~ÓÇ ã#Óã Ï̂v ¸̨Ó˚ ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ ¢¡ô Ï̂Ñ≈̨ Ó˚ õyïƒ Ï̂õ

ì˛yˆÏîÓ˚ ¶˛yÓ˚¢yõƒ !òÎ˚s˛fˆÏíÓ˚ Ñ˛yã!›˛Á ≤ÃÑ,˛!ì˛£z Ñ˛ˆÏÓ˚ˆÏäÈ– ≤ÃÑ,˛!ì˛ myÓ˚y !òÎ˚!s˛fì˛ !ÓK˛yˆÏòÓ˚ Óylfl˛ì˛ˆÏs˛fÓ˚ !òÎ˚õ¶˛D

Á ì˛yÓ˚ myÓ˚y ¢ÇÜ!‡˛ì˛ ≤ÃyÑ,˛!ì˛Ñ˛ xÓ«˛ˆÏÎ˚Ó˚ ≤Ãïyò Ñ˛yÓ˚Ñ˛ £ˆÏúy õyò%ˆÏ°ÏÓ˚ x˛ô!Ó˚íyõîü≈# fl˛∫yÌ≈!â˛hs˛y ÎyÓ˚ ãòƒ xyã

˛ô!Ó˚ˆÏÓˆÏüÓ˚ !Ó!¶˛ß¨ ˛v˛z˛ôyîyò=!ú «˛!ì˛@˘Ãhfl˛ ~ÓÇ xòƒyòƒ ã#ÓˆÏÜy¤˛#Ó˚ õˆÏì˛y ~Ó˚ ö˛úˆÏ¶˛yÜ Ñ˛Ó˚ˆÏì˛ £ˆÏÓ

õyòÓãy!ì˛ˆÏÑ˛Á– ˛ô,!ÌÓ#Ó˚ ãò¢ÇÖƒyÓ˚ xì˛ƒ!ïÑ˛ Ó,!k˛Ó˚ ö˛ˆÏú Óylfl˛ì˛ˆÏs˛fÓ˚ v˛z!qîÈÙÈ≤Ãyí#Ó˚ ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ ¶˛yÓ˚¢yˆÏõƒ

«˛!ì˛ £Î˚– õyò%°Ï !òˆÏãÓ˚ xÌ≈˜Ïò!ì˛Ñ˛ úy¶˛ñ ¢yõy!ãÑ˛ v˛zß¨!ì˛Ó˚ ãòƒ ˜ÓK˛y!òÑ˛ ~ÓÇ ≤ÃÎ%!_´Üì˛ K˛yˆÏòÓ˚ ˆÎ

Óƒy˛ôÑ˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚ˆÏì˛ ÷Ó˚& Ñ˛ˆÏÓ˚ ì˛yÓ˚ ãòƒ ≤ÃˆÏÎ˚yãò#Î˚ ˛ô!Ó˚ˆÏÓüÓ˚«˛y ¢Çe´yhs˛ ¢ì˛Ñ≈˛ì˛y Ñ˛Öò£z ˆòÁÎ˚y £Î˚!ò–

x!ì˛ o&ì˛£yˆÏÓ˚ Ó!ï≈ì˛ ãò¢ÇÖƒyÓ˚ â˛yˆÏ˛ô â˛y!£îy ¢,!‹T £Î˚ Ó¢!ì˛ñ â˛y°ÏxyÓyˆÏîÓ˚ fl˛iyò £zì˛ƒy!îÓ˚– ~£z ¢Ñ˛ú

≤ÃˆÏÎ˚yãˆÏò xÓ˚ˆÏíƒÓ˚ !Óòyüñ !Ó!¶˛ß¨ ˜ÓK˛y!òÑ˛ v˛zqyÓòã!òì˛ Ñ˛yÓ˚ˆÏí ãúñ õy!›˛ñ ÓyÎ˚%Ó˚ fl˛∫y¶˛y!ÓÑ˛ =íÜì˛ õyˆÏòÓ˚

xÓ«˛Î˚ ~ÓÇ ˆ«˛e!ÓˆÏüˆÏ°Ï üÖ Óy úyˆÏ¶˛Ó˚ ãòƒ ÎˆÏÌFäÈ ˛ô!Ó˚õyí ≤Ãyí# Á v˛z!qî ïÇ¢ Ñ˛Ó˚yÓ˚ ö˛ˆÏú xyã ˛ô!Ó˚ˆÏÓˆÏü

≤ÃyˆÏíÓ˚ x!hfl˛c ¢ì˛ƒ£z !Ó˛ôß¨– ˛ô!Ó˚ˆÏÓˆÏüÓ˚ ¢Ñ˛ú ¢¡ôî ˆÎõò ˆ¶˛Ôì˛ SÓlfl˛Üì˛V v˛z˛ôyîyòñ xyÓ£yÁÎ˚y Á ÓyÎ˚%õ[˛ú

~ÓÇ Óylfl˛ì˛ˆÏs˛fÓ˚ xÓ˚íƒ Á ãúã ≤Ãyí ¢¡ôî £zì˛ƒy!îÓ˚ ÎÌyÎÌ !Ó÷!k˛Ñ˛Ó˚í Á ¢ÇÓ˚«˛ˆÏíÓ˚ õyïƒˆÏõ ˛ô!Ó˚ˆÏÓü î)°Ïí

!òÎ˚s˛fˆÏíÓ˚ ˆâ˛‹Ty õyò%ˆÏ°ÏÓ˚ ¢Ó≈≤ÃÌõ Á ≤Ãïyò Ñ˛ì≈˛Óƒ– xyõyˆÏîÓ˚ õˆÏò Ó˚yÖˆÏì˛ £ˆÏÓ xyõÓ˚y ~Ñ˛£z¢yˆÏÌ ˛ô!Ó˚ˆÏÓˆÏüÓ˚

v˛z˛ôyîyò ~ÓÇ v˛z˛ôyîyˆÏòÓ˚ !òÎ˚s˛fÑ˛–

5.2 ÓyÎ%̊î)°Ïí (Air Pollution)

ÓyÎ%̊ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ~õò ~Ñ˛ v z̨̨ ôyîyò ÎyÓ˚ !Ó÷k˛ì˛y ã# Ï̂ÓÓ˚ x!hfl˛c Ó˚«˛yÎ˚ x˛ô!Ó˚£yÎ≈– xyõy Ï̂îÓ˚ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚

≤Ãïyòì˛õ v z̨̨ ôyîyò ÓyÎ%̊ ÎyÓ˚ õ Ï̂ïƒ ˆÌ Ï̂Ñ˛ Ÿªy¢@˘Ã£í Ñ˛ Ï̂Ó˚ xyõÓ˚y ≤Ã!ì˛ õ%£)̂ Ïì≈̨  ˆÓ§̂ Ïâ˛ ÌyÑ˛yÓ˚ Ó˚¢î ¢Ç@˘Ã£ Ñ˛!Ó˚– ÓyÎ%̊

v z̨!qî Á ≤Ãyí# !ò!Ó≈̂ Ïü Ï̂°Ï ¢Ñ˛ú ã# Ï̂ÓÓ˚ ã#Ó Ï̂òÓ˚ v z̨Í¢– ÓyÎ˚!ÓÑ˛ v z̨̨ ôyîy Ï̂òÓ˚ !Ó!òõ Ï̂Î˚Ó˚ õyïƒ Ï̂õ ¢,‹T ˛ôyÓ˚fl˛ô!Ó˚Ñ˛

!ò¶≈̨ Ó˚ü#úì˛yÓ˚ myÓ˚y Óylfl˛ì˛ Ï̂s˛fÓ˚ Ñ˛y‡˛y Ï̂õy Ü Ï̂v ¸̨ Á Ï̂‡˛– ˆÑ˛yò fl˛iy Ï̂òÓ˚ ÓyÎ%̊Ó˚ fl ∫̨y¶˛y!ÓÑ˛ v z̨̨ ôyîy Ï̂òÓ˚ ˆÑ˛yò ≤ÃÑ˛yÓ˚

˛ô!Ó˚Óì≈̨ ò ì˛y£z ¢õ@˘Ã ˛ô,!ÌÓ#Ó˚ ˛ô Ï̂«˛£z !Ó˛ôîãòÑ˛ £ Ï̂Î˚ v z̨‡˛ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~£z xÇ Ï̂ü xyõÓ˚y ÓyÎ%̊î)°Ï̂ ÏíÓ˚ ¢ÇK˛yñ Ñ˛yÓ˚íñ

ö˛úyö˛ú Á ¢Ω˛yÓƒ ≤Ã!ì˛Ñ˛yÓ˚ ˛ôk˛!ì˛ !ò Ï̂Î˚ xy Ï̂úyâ˛òy Ñ˛Ó˚̂ ÏÓy–
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¢ÇK˛y ≠ ˛ô,!ÌÓ#Ó˚ ÓyÎ%̊õ[˛ Ï̂úÓ˚ ˆÑ˛yò hfl˛ Ï̂Ó˚ !Ó!¶˛ß¨ ˆ¶˛Ôì˛ñ Ó˚y¢yÎ˚!òÑ˛ Á ˜ãÓ ˛ôîy Ï̂Ì≈Ó˚ xò%≤Ã Ï̂Óü Óy ÓyÎ%̊Ó˚

fl ∫̨y¶˛y!ÓÑ˛ v z̨̨ ôyîyò=!úÓ˚ ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ xò%̨ ôy Ï̂ì˛Ó˚ ˛ô!Ó˚Óì≈̨ ò Îy ≤Ãyí# Óy v z̨!q Ï̂îÓ˚ ã#ÓòõyeyÎ˚ ˆÑ˛yòÁ «˛!ì˛Ñ˛Ó˚

≤Ã¶˛yÓ !Óhfl˛yÓ˚ Ñ˛ Ï̂Ó˚ ì˛y Ï̂Ñ˛ xyõÓ˚y ÓyÎ%̊î)°Ïí Ó Ï̂ú Ìy!Ñ˛–

ÓyÎ%̊ ã#ÓãÜì˛ Ï̂Ñ˛ !á Ï̂Ó˚ ÌyÑ˛y ~Ñ˛ !õ◊ñ â˛úõyò Á ¢îy ˛ô!Ó˚Óì≈̨ òü#ú Üƒy¢#Î˚ ˛ôîyÌ≈– ÓyÎ%̊î)°Ïí ì˛y£z ¢Ó≈îy

¢yõ!@˘ÃÑ˛ xÓ«˛ Ï̂Î˚Ó˚ ¢)â˛Ñ˛ Îy ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ xòƒ¢Ñ˛ú v z̨̨ ôyîyò=!ú Ï̂Ñ˛ ¢Ó≈y!ïÑ˛ ≤Ã¶˛y!Óì˛ Ñ˛ Ï̂Ó˚ ~ÓÇ o&ì˛ ~Ñ˛fl˛iyò £ Ï̂ì˛

xòƒfl˛iy Ï̂ò äÈ!v ¸̨̂ ÏÎ˚ ˛ô Ï̂v ¸̨– ì˛y£z ~!›˛ ~Ñ˛ xyhs˛ã≈y!ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü ¢õ¢ƒyÓ˚* Į̈̂ ô !â˛!£´ì˛ £ Ï̂Î˚̂ ÏäÈ– ÓyÎ%̊î)°Ï̂ ÏíÓ˚ ö˛ Ï̂ú

Á Ï̂ãyò hfl˛ Ï̂Ó˚ «˛Î˚ ¢,!‹Tñ ˆ@’yÓyú ÁÎ˚y!õ≈Ç Á @˘Ã#ò£yv z̨¢ ~ Ï̂ö˛Q õyòÓãy!ì˛Ó˚ x!hfl˛ Ï̂cÓ˚ ˛ô Ï̂«˛ ~Ñ˛ xü!ò¢Ç Ï̂Ñ˛ì˛ £ Ï̂Î˚

ˆîÖy !î Ï̂FäÈ– ÓyÎ%̊î)°Ï̂ ÏíÓ˚ òyòy ≤Ã¶˛y Ï̂ÓÓ˚ ö˛ Ï̂ú ¢,!‹T £ÁÎ˚y !Ó!¶˛ß¨ x¢%Ö ¢Çe´õí Á ì˛Íã!òì˛ õ,ì%̨ ƒÓ˚ £yÓ˚ xy«˛!Ó˚Ñ˛

x Ï̂Ì≈£z v ẑ̨ ÏmÜãòÑ˛–

ÓyÎ%̊î)°Ïí ≤Ãïyòì˛É ÓyÎ%̊õ[˛ Ï̂úÓ˚ ò# Ï̂â˛Ó˚ hfl˛Ó˚=!ú xÌ≈yÍ ¢õõ[˛ Ï̂úÓ˚ (Homosphere) hfl˛Ó˚=!ú Ï̂ì˛ xyÓk˛– ¶)̨ ˛ô,¤˛

¢Çú@¿ ã#Óãls˛ Ï̂Ñ˛ !á Ï̂Ó˚ ÌyÑ˛y «%̨ ∏˛õ[˛ Ï̂ú (Troposphere) ÓyÎ%̊î)°Ï̂ Ïí ≤Ã¶˛yÓ ¢Ó≈ydÑ˛ ~ÓÇ fl ∫̨y¶˛y!ÓÑ˛¶˛y Ï̂Ó

«%̨ ∏˛õ[˛ú î)°Ï̂ ÏíÓ˚ ö˛ú ã#ÓÑ%̨ Ï̂úÓ˚ x!hfl˛ Ï̂cÓ˚ ˛ô Ï̂«˛ õyÓ˚ydÑ˛–

5.2.1 ÓyÎ%̊î)°Ï̂ ÏíÓ˚ ≤ÃÑ˛yÓ˚¶˛ Ï̂î

î)°ÏÑ˛˛ ˛ôîy Ï̂Ì≈Ó˚ ≤ÃÑ,̨ !ì˛Ó˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚ ÓyÎ%̊î)°Ïí Ï̂Ñ˛ â˛yÓ˚!›˛ ˆ◊!í Ï̂ì˛ ¶˛yÜ Ñ˛Ó˚y ¢Ω˛Ó–

S1V Üƒy¢#Î˚ î)°Ïí ≠ ÓyÎ%̊̂ Ïì˛ ˆÑ˛yòÁ !Ó°Ïy_´ Óy «˛!ì˛Ñ˛Ó˚ Üƒy Ï̂¢Ó˚ !õ Ï̂ü ÎyÁÎ˚yÓ˚ ö˛ Ï̂ú ~£z ≤ÃÑ˛yÓ˚ ÓyÎ%̊î)°Ïí á Ï̂›˛–

Ñ˛ Ï̂Î˚Ñ˛!›˛ ≤Ãïyò î)°ÏÑ˛ Üƒy¢ £ Ï̂úy Ñ˛yÓ≈ò õ Ï̂òy:y£zv˛ (CO)ñ ¢yúö˛yÓ˚ v˛y£zÈÙÈx:y£zv˛ (SO2)ñ òy£ẑ Ï›˛ΔyˆÏãˆÏòÓ˚ !Ó!¶˛ß¨

x:y£zv˛ SN2O, NO, NO2 £zì˛ƒy!îVñ ~äÈyv ¸̨y !Ó!¶˛ß¨ £y£ẑ Ïv»̨ yÑ˛yÓ≈ò £zì˛ƒy!î– ˆ«˛e!Ó Ï̂ü Ï̂°Ï xòƒ!Ñ˛ä%È !Ó°Ïy_´ Üƒy¢

ˆÎõò xƒy Ï̂õy!òÎ˚y (NH3)ñ £y£ẑ Ïv»̨ y Ï̂ãò ¢yúö˛y£zv˛ñ ˆÑœ̨ y!Ó˚ò £zì˛ƒy!î ˆÑ˛yòÁ ¶˛y Ï̂Ó ÓyÎ%̊̂ Ïì˛ !õ Ï̂ü ˛ô!Ó˚̂ ÏÓü Ï̂Ñ˛

≤Ãâ˛[˛¶˛y Ï̂Ó «˛!ì˛@˘Ãhfl˛ Ñ˛ Ï̂Ó˚– xyÓyÓ˚ ˆÑ˛yòÁ Ñ˛yÓ˚̂ Ïí ÓyÎ%̊Ó˚ Üƒy¢#Î˚ v z̨̨ ôyîyò=!úÓ˚ fl ∫̨y¶˛y!ÓÑ˛ xò%̨ ôy Ï̂ì˛ ˛ô!Ó˚Óì≈̨ ò á›˛yÓ˚

ö˛ Ï̂ú ÓyÎ%̊î)°Ïí ¢,!‹T £ Ï̂Î˚ Ìy Ï̂Ñ˛– ˆÎõò Ñ˛yÓ≈òÈÙÈv˛y£zÈÙÈx:y£zv˛ Üƒy¢!›˛ ÓyÎ%̊Ó˚ ~Ñ˛!›˛ =Ó˚&c˛ô)í≈ v z̨̨ ôyîyòñ Ñ˛yÓ˚í ~!›˛

≤ÃyÌ!õÑ˛ ÖyîÑ˛ xÌ≈yÍ ¢Ó%ã v z̨!q Ï̂îÓ˚ Öyîƒ v z̨Í˛ôyî Ï̂òÓ˚ Ñ˛y Ï̂ã ~Ñ˛!›˛ xòƒì˛õ ≤Ãïyò ˛ôîyÌ≈ Ó˚* Į̈̂ ô ÓƒÓ£*ì˛ £Î˚–

Óì≈̨ õy Ï̂ò ˛ô,!ÌÓ# Ï̂ì˛ ≤Ãyí# !Ó Ï̂ü°Ïì˛É õyò%̂ Ï°ÏÓ˚ ¢ÇÖƒy xì˛ƒy!ïÑ˛ ˆÓ Ï̂v ¸̨ ÎyÁÎ˚yÓ˚ ö˛ Ï̂ú v z̨!qî ≤Ãyí#Ó˚ ¢ÇÖƒyÓ˚ fl ∫̨y¶˛y!ÓÑ˛

xò%̨ ôyì˛ Óƒ£ì˛ £ Ï̂Î˚̂ ÏäÈ ~ÓÇ xì˛ƒy!ïÑ˛ ≤Ãyí#Ó˚ Ÿªy¢Ñ˛y Ï̂Î≈Ó˚ ö˛ Ï̂ú !òÜ≈ì˛ ~ÓÇ Ñ˛Î˚úyãyì˛ ˛ôîyÌ≈ î£ Ï̂òÓ˚ ö˛ Ï̂ú Óyì˛y Ï̂¢

Ñ˛yÓ≈òÈÙÈv˛y£zÈÙÈx:y£ẑ Ïv˛Ó˚ ˛ô!Ó˚õyí xì˛ƒy!ïÑ˛ ˆÓ Ï̂v ¸̨ ˆÜ Ï̂äÈ– ~Ó˚ ö˛ Ï̂ú ˛ô,!ÌÓ#Ó˚ ÓyÎ%̊õ[˛ Ï̂úÓ˚ Üv ¸̨ v z̨_y˛ô !òÎ˚ì˛ Ó,!k˛

˛ôy Ï̂FäÈ Îy ˛ô,!ÌÓ#Ó˚ xyÓ£yÁÎ˚yÎ˚ ~Ñ˛!›˛ õyÓ˚ydÑ˛ î)°Ïí ~ÓÇ ¢õhfl˛ ˛ô,!ÌÓ#Ó˚ !ÓK˛yò#Ñ%̨ ú ~£z ÚÚˆ@’yÓyú ÁÎ˚y!õ≈ÇÛÛ

¢õ¢ƒyÎ˚ xì˛ƒhs˛ v z̨!m@¿–

S2V ¶˛y¢õyò Ñ˛!‡˛ò Ñ˛íyã!òì˛ î)°Ïí ≠ ÓyÎ%̊̂ Ïì˛ !Ó!¶˛ß¨ ˜ãÓ Ñ˛íy ˆÎõò ö%̨ Ï̂úÓ˚ ˛ôÓ˚yÜ ã#Óyí% £zì˛ƒy!î ~ÓÇ !Ñ˛ä%È

¢)" ï)!úÑ˛íy !õ Ï̂ü Ìy Ï̂Ñ˛ Îy ≤ÃÑ,̨ !ì˛ãyì˛ ~ÓÇ fl ∫̨y¶˛y!ÓÑ˛– ~Ó˚ v z̨̨ ôÓ˚ls˛ õyò%̂ Ï°ÏÓ˚ myÓ˚y !Ó!¶˛ß¨ ¶˛y Ï̂Ó òyòy ïyì˛Ó ˛ôîyÌ≈

Óy Ó˚y¢yÎ˚!òÑ˛ o Ï̂ÓƒÓ˚ ¢)" Ñ˛íy Óy Ñ˛Î˚úyÓ˚ =§̂ Ïv ¸̨y ÓyÎ%̊̂ Ïì˛ !õü Ï̂äÈ Îy Ÿªy Ï̂¢Ó˚ ¢ Ï̂D üÓ˚# Ï̂Ó˚ ë%̨ Ï̂Ñ˛ õyò%°Ï Á xòƒyòƒ

≤Ãyí#Ó˚ ˆî Ï̂£ òyòy x¢%̂ ÏÖÓ˚ ¢)â˛òy Ñ˛ Ï̂Ó˚–

S3V ¶˛y¢õyò ì˛Ó˚ú Ñ˛íyã!òì˛ ÓyÎ%̊î)°Ïí ≠ ÓyÎ%̊̂ Ïì˛ ˆÑ˛yòÁ Ó˚y¢yÎ˚!òÑ˛ ì˛Ó˚ú˛ôîy Ï̂Ì≈Ó˚ ¢)" Ñ˛íy ¶˛y¢õyò xÓfl˛iyÎ˚

ˆÌ Ï̂Ñ˛Á î)°Ïí ¢,!‹T Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ˆÎõò Óyì˛y Ï̂¢ v z̨̨ ô!fl˛iì˛ xïyì˛Ó x:y£zv˛=!ú ãú#Î˚ Óy Ï̂‹ôÓ˚ ¢y Ï̂Ì ≤Ã!e´Î˚y Ñ˛ Ï̂Ó˚
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!Ó!¶˛ß¨ xƒy!¢v˛Ñ˛íy v z̨Í˛ôß¨ Ñ˛ Ï̂Ó˚– ~äÈyv ¸̨y !Ó!¶˛ß¨ Ñ˛yÓ˚ÖyòyÎ˚ xì˛ƒ!ïÑ˛ xƒy!¢v˛ ÓƒÓ£y Ï̂Ó˚Ó˚ ö˛ Ï̂ú ¢Ç!Ÿ’‹T ~úyÑ˛yÓ˚

Óyì˛y Ï̂¢ xƒy!¢v˛ ˆï§yÎ˚yüyÓ˚ ≤Ãyî%¶≈̨ yÓ á Ï̂›˛– Óyì˛y Ï̂¢ ~£z¢Ó xƒy!¢v˛ ~úyÑ˛yÓ˚ áÓ˚Óyv ¸̨# Á ˆ¢Ô Ï̂ïÓ˚ v z̨̨ ô!Ó˚hfl˛Ó˚̂ ÏÑ˛

≤ÃÓú¶˛y Ï̂Ó «˛!ì˛@˘Ãhfl˛ Ñ˛ Ï̂Ó˚– ÓúyÓy˝úƒ ˆÎ Óyì˛y Ï̂¢ ~£z ïÓ˚̂ ÏòÓ˚ xƒy!¢v˛Ñ˛íyÓ˚ v z̨̨ ô!fl˛i!ì˛ ~úyÑ˛yÓ˚ õyò%̂ Ï°ÏÓ˚ üÓ˚# Ï̂Ó˚

î#á≈̂ ÏõÎ˚yî# Ìy Ï̂Ñ˛ñ ~õò!Ñ˛ ˆ«˛e!Ó Ï̂ü Ï̂°Ï ≤Ãyíáyì˛# ˆÓ˚yÜ ¢,!‹T Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛–

S4V ˆì˛ã!‹;˛Î˚ ˛ôîyÌ≈ ã!òì˛ ÓyÎ%̊î)°Ïí ≠ ˛ô!Ó˚̂ ÏÓ Ï̂ü ˆì˛ã!‹;˛Î˚ ˛ôîy Ï̂Ì≈Ó˚ v z̨̨ ô!fl˛i!ì˛Ó˚ !Ñ˛ä%È fl ∫̨y¶˛y!ÓÑ˛ v z̨Í¢ xy Ï̂äÈ–

ˆÎõò v z̨ÕÒy˛ôyì˛ £zì˛ƒy!îÓ˚ õyïƒ Ï̂õ Óy£ẑ ÏÓ˚ ˆÌ Ï̂Ñ˛ ˛ô,!ÌÓ#Ó˚ xyÓ£õ[˛ Ï̂ú ˆõüyñ ˛ô!Ó˚̂ ÏÓ Ï̂ü v z̨̨ ô!fl˛iì˛ !Ñ˛ä%È !Ó Ï̂ü°Ï ïyì%̨

Óy ïyì˛Ó ˆÎÔÜ ˆÌ Ï̂Ñ˛ !òÉ¢,ì˛ xyí!ÓÑ˛ î)°Ï̂ ÏíÓ˚ ˛ô!Ó˚õy Ï̂ò òÜíƒ– ˛ôyÓ˚õyí!ÓÑ˛ Ü Ï̂Ó°ÏíyÜyÓ˚ñ Ñ˛yÓ˚Öyòy Óy

!â˛!Ñ˛Í¢y Ï̂Ñ˛w Óy ¢%Ó˚«˛y ˛ôÓ˚#«˛yÎ˚ ÓƒÓ£*ì˛ X-ray, ˆì˛ã!‹;˛Î˚ SˆÓ˚!v˛Î˚yõV v˛yÎ˚yúÎ%_´ á!v ¸̨ñ ˆú¢yÓ˚ ›˛â≈̨  ≤Ã¶,̨ !ì˛ ˆÌ Ï̂Ñ˛

xyí!ÓÑ˛ !Ó!Ñ˛Ó˚í ~ÓÇ !Ó Ï̂ü°Ïì˛É ˛ôyÓ˚õyí!ÓÑ˛ x Ï̂fl˛fÓ˚ ˛ôÓ˚#«˛yõ)úÑ˛ !Ó Ï̂fl˛≥˛yÓ˚̂ ÏíÓ˚ ö˛ Ï̂ú ˛ô!Ó˚̂ ÏÓ Ï̂ü ˆì˛ã!‹;˛Î˚ î)°Ï̂ ÏíÓ˚

≤Ãyî%¶≈̨ yÓ á Ï̂›˛–

ˆì˛ã!‹;˛Î˚ î)°Ï̂ ÏíÓ˚ ö˛ Ï̂ú õyòÓ Ï̂î Ï̂£ ≤ÃyÌ!õÑ˛ ≤Ã!ì˛!e´Î˚y= Ï̂úy Ó!õñ î%Ó≈úì˛yñ Ó˚_´ÈÙÈ˛ôyÎ˚Öyòyñ ¢Çe´yõÑ˛ x¢%̂ ÏÖ

ˆ¶˛yÜy £zì˛ƒy!î ˆîÖy ÎyÎ˚– ˛ôÓ˚Óì≈̨ # ˛ôÎ≈y Ï̂Î˚ !Ó!¶˛ß¨ ≤ÃÑ˛yÓ˚ â˛õ≈̂ ÏÓ˚yÜ ˆÎõò â˛yõv ¸̨yÎ˚ ˆö˛yfl˛Òy ˛ôv ¸̨yñ ˆö˛ Ï̂›˛ ÎyÁÎ˚yñ

Ó˚_´˛ôv ¸̨yñ â%̨ ú v ẑ̨ Ï‡˛ ÎyÁÎ˚y £zì˛ƒy!î á Ï̂›˛– ˆì˛ã!‹;˛Î˚ì˛yÓ˚ î#á≈fl˛iyÎ˚# «˛!ì˛Ñ˛Ó˚ ≤Ã¶˛y Ï̂Óñ òyòy õyÓ˚ydÑ˛ ˆÓ˚yÜ ¢,!‹T £Î˚

ˆÎõò !úv z̨!Ñ˛!õÎ˚yñ Ñ˛ƒy™yÓ˚ñ äÈy!ò Á xòƒ ˆâ˛y Ï̂ÖÓ˚ ˆÓ˚yÜñ Ìy£zÓ˚̂ ÏÎ˚̂ Ïv˛Ó˚ x¢%Ö £zì˛ƒy!î–

v z̨îy£Ó˚ífl ∫̨Ó˚*˛ô ‹T…ò!¢Î˚yõñ !¢!ãÎ˚yõñ Ñ˛yÓ≈ò (C14) £zì˛ƒy!î !Ó!¶˛ß¨ «˛!ì˛Ñ˛Ó˚ ˆì˛ã!‹;˛Î˚ î)°ÏÑ˛ ˛ôîyÌ≈ SÓy ì˛y ˆÌ Ï̂Ñ˛

v z̨Í˛ôß¨ !Ó!¶˛ß¨ Ó˚!Ÿ¬¢õ)£ñ ˆÎõòÈÙÙÙÈ Üyõy Ó˚!Ÿ¬ñ xyúö˛y Ó˚!Ÿ¬ñ !Ó›˛y Ó˚!Ÿ¬ñ X-ray Ó˚!Ÿ¬ £zì˛ƒy!îV–

5.2.2 ÓyÎ%̊î)°Ï̂ ÏíÓ˚ Ñ˛yÓ˚í

S1V ≤ÃyÑ,̨ !ì˛Ñ˛ Ñ˛yÓ˚í ≠ !Ó!¶˛ß¨ ≤ÃyÑ,̨ !ì˛Ñ˛ !Ó˛ôÎ≈Î˚ ~ÓÇ ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚Óì≈̨ Ï̂òÓ˚ ö˛ Ï̂ú ÓyÎ%̊î)°Ïí á Ï̂›˛ Ìy Ï̂Ñ˛ñ Î!îÁ

ì˛yÓ˚ ˛ô!Ó˚õyí ~ÓÇ «˛!ì˛Ñ˛yÓ˚Ñ˛ì˛y õyò%̂ Ï°ÏÓ˚ myÓ˚y Ñ,̨ ì˛ î)°Ï̂ ÏíÓ˚ ì%̨ úòyÎ˚ òÜíƒ– ÓyÎ%̊î)°Ï̂ ÏíÓ˚ ˛Ñ˛ Ï̂Î˚Ñ˛!›˛ ≤Ãïyò ≤ÃyÑ,̨ !ì˛Ñ˛

Ñ˛yÓ˚í £úñ

SÑ˛V îyÓyòúñ xy Ï̂@¿Î˚!Ü!Ó˚ ˆÌ Ï̂Ñ˛ x@¿%ƒÍ˛ôy Ï̂ì˛Ó˚ ö˛ Ï̂ú ¢,‹T ¢yúö˛yÓ˚ v˛y£zÈÙÈx:y£zv˛ Üƒy¢ Á ¢yúö˛yÓ˚ñ õƒyDyò#ãñ

ˆÑœ̨ y!Ó˚òñ ˆÓ y!õò ≤Ã¶,̨ !ì˛ ïyì%̨  Óy xïyì˛Ó Ñ˛íyãyì˛#Î˚ ˛ôîyÌ≈–

SÖV ãúy¶)̨ !õ xM˛È Ï̂ú Óy ã#Ó Ï̂î Ï̂£Ó˚ ˛ôâ˛ Ï̂òÓ˚ ö˛ Ï̂ú ¢,‹T !õ Ï̂Ìò (CH4) Üƒy¢–

SÜV Ñ˛Î˚úy Á ˆ˛ô Ï̂› Δ̨y!úÎ˚yõ Ö!òãyì˛ Üƒy¢ñ ˆÎõòÈÙÙÙÈ !õ Ï̂Ìò (CH4)ñ Ñ˛yÓ≈ò õ Ï̂òy:y£zv˛ (CO)

SáV v z̨ÕÒy˛ôy Ï̂ì˛Ó˚ ö˛ Ï̂ú ïyì%̨  Ñ˛íy

SàV õ£yãyÜ!ì˛Ñ˛ ¶˛y!Ó˚ ï)!úÑ˛íyñ

Sâ˛V @˘Ã£=!úÓ˚ xyÓì≈̨ ò Á ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ î)Ó˚̂ ÏcÓ˚ £…y¢ Ó,!k˛Ó˚ ö˛ Ï̂ú ¢Çá!›˛ì˛ òyòy xy Ï̂úyÑ˛ Ó˚y¢yÎ˚!òÑ˛ !Ó!e´Î˚y ãyì˛

ÓyÎ%̊î)°Ïí–

SäÈV !Ó!¶˛ß¨ ≤ÃyÑ,̨ !ì˛Ñ˛ î%á≈›˛òyÓ˚ ö˛ Ï̂ú ¢,‹T ¶˛y£zÓ˚y¢ñ ÓƒyÑ˛ Ï̂›˛!Ó˚Î˚yñ xƒyúy!ã≈ñ ö˛yòãy£z £zì˛ƒy!î–

!ÓK˛yò#Ó˚y xÓüƒ ~£z ¢Ñ˛ú ≤ÃyÑ,̨ !ì˛Ñ˛ v z̨̨ ôy Ï̂Î˚ ¢,‹T ÓyÎ%̊î)°Ïí ˆÌ Ï̂Ñ˛ x Ï̂òÑ˛ ˆÓü# v ẑ̨ ÏmÜãòÑ˛ Ó Ï̂ú õ Ï̂ò Ñ˛ Ï̂Ó˚òñ

õyò%̂ Ï°ÏÓ˚ myÓ˚y ¢,‹T !Ó!¶˛ß¨ Ñ,̨ !eõ ÓyÎ%̊î)°Ïí Ï̂Ñ˛ñ ˆÑ˛òòy Î!îÁ ~£z ¢Ó î)°Ïí=!úÓ˚ !òÎ˚s˛fí ¢Ω˛Óñ ì˛Ó%Á ÷ï%õye
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õyò%̂ Ï°ÏÓ˚ x!Ó Ï̂Óâ˛òyÓ˚ ö˛ Ï̂ú ~£z î)°Ï̂ ÏíÓ˚ ˛ô!Ó˚õyí !òÓ˚hs˛Ó˚ o&ì˛£y Ï̂Ó˚ ˆÓ Ï̂v ¸̨£z â˛ Ï̂ú Ï̂äÈ ~ÓÇ ~Ó˚ «˛!ì˛Ñ˛yÓ˚ì˛y ≤Ã Ï̂ì˛ƒÑ˛

ˆ«˛ Ï̂e£z xì˛ƒhs˛ Óƒy˛ôÑ˛– õyòÓ ¢¶˛ƒì˛yÓ˚ x@˘ÃÜ!ì˛Ó˚ ¢y Ï̂Ì ¢y Ï̂Ì !ÓÜì˛ Ñ˛ Ï̂Î˚Ñ˛ üì˛y∑# Ï̂ì˛ !Ó!¶˛ß¨¶˛y Ï̂Ó ÓyÎ%̊î)°Ïí

á Ï̂›˛ Ï̂äÈ ÎyÓ˚ ≤Ã¶˛y Ï̂Ó ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ xòƒ v z̨̨ ôyîyò=!úÁ òyòy¶˛y Ï̂Ó î)!°Ïì˛ Óy «˛!ì˛@˘Ãhfl˛ £ Ï̂Î˚̂ ÏäÈ– Ñ˛ Ï̂Î˚Ñ˛!›˛ ˛≤Ãïyò

î)°ÏíÑ˛yÓ˚Ñ˛ ¢¡∫̂ Ïı˛ ~Öy Ï̂ò xy Ï̂úyâ˛òy Ñ˛Ó˚y £ Ï̂úy–

S2V ÎyòÓy£ò ¢,‹T ÓyÎ%̊î)°Ïí ≠ õyò%̂ Ï°ÏÓ˚ ÓƒÓ£*ì˛ !Ó!¶˛ß¨ xyï%!òÑ˛ ˛ô!Ó˚Ó£ò õyïƒõ ˆÌ Ï̂Ñ˛ !òÉ¢,ì˛ ˆï§yÎ˚y

˛ô!Ó˚̂ ÏÓü Ï̂Ñ˛ î)!°Ïì˛ Ñ˛ Ï̂Ó˚– fl˛iú˛ô Ï̂Ì Îye#Óy£# Îyò Óy õyúÜy!v ¸̨ !£¢y Ï̂Ó ÓƒÓ£*ì˛ Óy¢ñ ˆ› Δ̨òñ ˆõy›˛Ó˚Üy!v ¸̨ñ ˆ›˛ Ï̂¡ôyñ

ú!Ó˚ñ › Δ̨yÑ˛ £zì˛ƒy!î ãμyúyò# !£¢y Ï̂Ó ÓƒÓ£*ì˛ ÷k˛ Óy x÷k˛ ˆ˛ô Ï̂› Δ̨yúñ !v˛ Ï̂ãú £zì˛ƒy!îÓ˚ ¢¡ô)í≈ Á x¢¡ô)í≈ î£ Ï̂òÓ˚

ö˛ Ï̂ú !Ó!¶˛ß¨ !Ó°Ïy_´ Üƒy¢ ˆÎõò Ñ˛yÓ≈ò õ Ï̂òy:y£zv˛ (CO)ñ òy£ẑ Ï› Δ̨y Ï̂ã Ï̂òÓ˚ !Ó!¶˛ß¨ x:y£zv˛ñ ¢yúö˛yÓ˚ v˛y£zÈÙÈx:y£zv˛

(SO2) ˆúv˛ÈÙÈx:y£zv˛ ≤Ã¶,̨ !ì˛ Óyì˛y Ï̂¢ !õ Ï̂ü ÎyÎ˚– ~äÈyv ¸̨y î£ò òy £ÁÎ˚y !Ñ˛ä%È £y£ẑ Ïv»̨ yÑ˛yÓ≈ò ãyì˛#Î˚ ˆÎÔÜñ

˛ô!ú!òv z̨!Ñœ̨ Î˚yÓ˚ £y£ẑ Ïv»̨ yÑ˛yÓ≈ò Óy Ñ˛yÓ≈ò Ñ˛íy ~ÓÇ ˆúv˛ ÓyÎ%̊̂ Ïì˛ ¶˛y¢õyò xÓfl˛iyÎ˚ !õ Ï̂ü ÎyÎ˚– ~ Ï̂îÓ˚ õ Ï̂ïƒ ˆúv˛Î%_´

ˆ˛ô Ï̂› Δ̨yú ˆÌ Ï̂Ñ˛ ¢,‹T ˆúv˛ Ñ˛íy Á ˆúv˛ÈÙÈx:y£zv˛ Üƒy¢ ≤Ãâ˛[˛ !Ó°Ïy_´ Îy üÓ˚# Ï̂Ó˚ !â˛Ó˚fl˛iyÎ˚# Óƒy!ï ¢,!‹T Ñ˛ Ï̂Ó˚–

fl ∫̨¶˛yÓì˛£z ü£Ó˚yM˛È Ï̂ú ÎyòÓy£ò ~ÓÇ õyúÜy!v ¸̨Ó˚ xì˛ƒy!ïÑ˛ ÓƒÓ£y Ï̂Ó˚Ó˚ ö˛ Ï̂ú ~£z ãyì˛#Î˚ ÓyÎ%̊î)°Ï̂ ÏíÓ˚ ˛ô!Ó˚õyí

xì˛ƒy!ïÑ˛– ~Ñ˛!›˛ ˛ô!Ó˚¢ÇÖƒyò xò%¢y Ï̂Ó˚ ¶˛yÓ˚̂ Ïì˛Ó˚ Óv ¸̨ ü£Ó˚=!ú Ï̂ì˛ ˆõy›˛ ÓyÎ%̊ î)°Ï̂ ÏíÓ˚ x Ï̂ï≈Ñ˛ ¶˛yÜ ¢,!‹T £Î˚ ˛ô!Ó˚Ó£ò

¢Çe´yhs˛ x¢ì˛Ñ≈̨ ì˛yÓ˚ îÓ˚&í–

~ äÈyv ¸̨y ¢yõ%!oÑ˛ Á ÓyÎ%̊Îyò ˆÌ Ï̂Ñ˛ !òÜ≈ì˛ ˆï§yÎ˚y !Ó Ï̂ü°Ïì˛ Î%k˛Îyò Óy xòƒ ¢yõ!Ó˚Ñ˛Îyò !òÉ¢,ì˛ Üƒy¢=!ú

˛ô!Ó˚̂ ÏÓü Ï̂Ñ˛ ≤ÃÓú õyeyÎ˚ î)!°Ïì˛ Ñ˛ Ï̂Ó˚–

˛ô!Ó˚Ó£ Ï̂òÓ˚ ãòƒ Ó˚yhfl˛yñ ˛ô%ú £zì˛ƒy!î ˜ì˛!Ó˚̂ Ïì˛ !˛ôâ˛ Üúy Ï̂òyÓ˚ ¢õÎ˚ ˆÎ ˆï§yÎ˚y ˆÓ Ï̂Ó˚yÎ˚ ì˛y Ï̂ì˛ ˆÓOy˛ôy£z!Ó˚ò ˆÎÔÜ

Ìy Ï̂Ñ˛ ÎyÓ˚ ˆÌ Ï̂Ñ˛ Ñ˛ƒyò¢yÓ˚ ˆÓ˚yÜ £Î˚–

S3V !ü“ãyì˛ ÓyÎ%̊î)°Ïí ≠ !ü“yM˛Èú=!úÓ˚ Ñ˛úÑ˛yÓ˚Öyòy ˆÌ Ï̂Ñ˛ òyòy Üƒy¢ñ ˆï§yÎ˚y ~ÓÇ ì˛y Ï̂ì˛ ¶˛y¢õyò x!ì˛«%̨ o

ïyì˛Ó Óy xïyì˛Ó Ó˚y¢yÎ˚!òÑ˛ ˛ôîy Ï̂Ì≈Ó˚ ˛Ñ˛íy ÓyÎ%̊̂ Ïì˛ !õ Ï̂ü ÎyÎ˚– ≤Ãïyòì˛É Üì˛ üì˛y∑#Ó˚ !ü“!Ó≤’ Ï̂ÓÓ˚ ˛ôÓ˚Óì≈̨ # ˛ôÎ≈y Ï̂Î˚

!ü“yM˛È Ï̂úÓ˚ xì˛ƒy!ïÑ˛ ≤Ã¢yÓ˚ Á ˆ¢Öy Ï̂ò ≤Ã Ï̂Î˚yãò#Î˚ ¢ì˛Ñ≈̨ ì˛y äÈyv ¸̨y£z òyòy «˛!ì˛Ñ˛Ó˚ Ó˚y¢yÎ˚!òÑ˛ ˛ôîy Ï̂Ì≈Ó˚ ÓƒÓ£yÓ˚

~£z î)°Ï̂ ÏíÓ˚ Ñ˛yÓ˚Ñ˛– ≤ÃyÌ!õÑ˛¶˛y Ï̂Ó ~£z î)°Ïí ÷ï%õye ¢Ç!Ÿ’‹T ~úyÑ˛y Ï̂Ñ˛ ≤Ã¶˛y!Óì˛ Ñ˛Ó˚̂ ÏúÁ ˛ôÓ˚Óì≈̨ #Ñ˛y Ï̂ú ÓyÎ%̊ Á

ã Ï̂úÓ˚ ≤ÃÓy£õyòì˛yÓ˚ Ñ˛yÓ˚̂ Ïí xì˛ƒhs˛ o&ì˛£y Ï̂Ó˚ !Óhfl+̨ ì˛ xM˛È Ï̂ú äÈ!v ¸̨̂ ÏÎ˚ ˛ô Ï̂v ¸̨–

!ü“ãyì˛ ÓyÎ%̊î)°Ï̂ ÏíÓ˚ õyÓ˚ydÑ˛ «˛!ì˛Ñ˛Ó˚ ≤Ã¶˛y Ï̂ÓÓ˚ ≤Ãì˛ƒ«˛ ≤Ãõyí ˛ôyÁÎ˚y ÎyÎ˚ Ñ˛ Ï̂Î˚Ñ˛!›˛ !Ó Ï̂ü°Ï î%á≈›˛òyÓ˚ !ÓÓÓ˚í

ˆÌ Ï̂Ñ˛ Îy ~Öy Ï̂ò ¢Ç Ï̂«˛ Į̈̂ ô v ẑ̨ ÏÕ‘Ö Ñ˛Ó˚y £ Ï̂úy–

¶)̨ ˛ôyú Üƒy¢ î%á≈›˛òyÈÙÙÙÈ !ü“ Ñ˛yÓ˚ÖyòyÎ˚ î%á≈›˛òyÓ˚ ö˛ Ï̂ú ¢Ó≈ydÑ˛ ÓyÎ%̊î)°Ï̂ ÏíÓ˚ á›˛òy!›˛ á Ï̂›˛!äÈ Ï̂úy ¶˛yÓ˚ì˛Ó Ï̂°Ï≈Ó˚

¶)̨ ˛ôyú ü£ Ï̂Ó˚ 1984 ¢y Ï̂úÓ˚ 3Ó˚y !v˛ Ï̂¢¡∫Ó˚ ì˛y!Ó˚̂ ÏÖ– ˙!îò Ñ˛#›˛òyüÑ˛ oÓƒ ≤Ãlfl˛ì˛Ñ˛yÓ˚# £zv z̨!òÎ˚ò Ñ˛yÓ≈y£zv˛ Ñ˛yÓ˚ÖyòyÎ˚

!õÑ˛ ≤’ƒyr›˛ ˆÌ Ï̂Ñ˛ !õÑ˛ (MIC) Óy !õÌy£zú xy£ẑ Ï¢yÈÙÈ¢yÎ˚y Ï̂ò›˛ òyõÑ˛ x!ì˛ !Ó°Ïy_´ Á v z̨myÎ˚# Üƒy¢ õ%_´ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚

ÓyÎ%̊̂ Ïì˛ !õ Ï̂ü !Ü Ï̂Î˚ Óƒy˛ôÑ˛ ã#Óò£y!ò á›˛yÎ˚– ¢Ó˚Ñ˛y!Ó˚ !Ó˚̂ Į̈ ôy›≈̨  xò%¢y Ï̂Ó˚ 2300 õyò%°Ï ~ Ï̂ì˛ õyÓ˚y ˛ô Ï̂v ¸̨– î%ú«˛

õyò%°Ï ˛ôD% £ Ï̂Î˚ ÎyÎ˚– x¢ÇÖƒ ã#Óãls˛ S!Ó Ï̂ü°Ïì˛É ÜÓy!î ˛ô÷V Á ÜyäÈ˛ôyúy ïπÇ¢ £ Ï̂Î˚ ÎyÎ˚–

î%á≈›˛òyÓ̊ !îò !õÑ˛ Üƒy¢ ›˛ƒy Ï̂B˛Ó̊ ¢Çú@¿ !ö ̨ ã ÖyÓ̊y˛ô £ Ï̂Î̊ Üƒy Ï̂¢Ó̊ v z̨°åì˛y 0°C ˆÌ Ï̂Ñ˛ Óy!v˛̧̂ ÏÎ̊ ˆîÎ̊– xì˛É˛ôÓ̊

ˆÑ˛y Ï̂òy¶˛y Ï̂Ó Üƒy¢!›˛ ã Ï̂úÓ̊ ¢Çfl˛ô Ï̂ü≈ xy Ï̂¢ ÎyÓ̊ ö˛ Ï̂ú Ó̊y¢yÎ̊!òÑ˛ !Ó!e´Î̊yÎ̊ xì˛ƒy!ïÑ˛ ì˛y˛ô Á â˛y˛ô ˜ì˛!Ó̊ £ Ï̂ú ›˛ƒy Ï̂B˛Ó̊

ˆ¢ö˛!›˛ ¶˛yúÓ Ö%̂ Ïú ˙ !Ó°Ïy_´ Üƒy¢ Óyì˛y Ï̂¢ äÈ!v˛̧̂ ÏÎ̊ ÎyÎ̊– !òÓ̊y˛ô_y ÓƒÓfl įy=!ú fl ∫̨y¶˛y!ÓÑ˛¶˛y Ï̂Ó â˛yú% òy ÌyÑ˛yÎ̊ Üƒy¢!›˛
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îy£ƒ £ Ï̂úÁ ˛ô%!v˛̧̂ ÏÎ̊ ˆîÁÎ̊y Óy xòƒ ›˛ƒy Ï̂B˛ fl įyòyhs˛Ó̊ Ñ˛Ó̊y ¢Ω˛Ó £Î̊!ò– î%¶≈̨ yÜƒãòÑ˛¶˛y Ï̂Ó Ñ˛yÓ̊ÖyòyÓ̊ ˛ôy Ï̂üÓ̊ Ó!hfl˛ xM Ę̀̂ Ïú

ÌyÑ˛y £yãyÓ̊ £yãyÓ̊ õyò%°Ï ¢ì˛Ñ≈̨  £ÓyÓ̊ ¢yõyòƒì˛õ ¢%̂ ÏÎyÜ›%̨ Ñ%̨ Á  ˛ôyò!ò ~ÓÇ x¢£yÎ̊¶˛y Ï̂Ó õyÓ̊y Îyò–

1952 ¢y Ï̂ú úu˛ Ï̂òÓ˚ ¢,‹T !Ó°Ïy_´ ¢yúö˛yÓ˚ v˛y£zÈÙÈx:y£zv˛ ˆï§yÎ˚yüyÓ˚ ö˛ Ï̂ú ì˛yÍ«˛!íÑ˛¶˛y Ï̂Ó ≤ÃyÎ˚ 4 £yãyÓ˚ õyò%°Ï

õyÓ˚y ÎyÎ˚ ~ÓÇ ˛ôÓ˚Óì≈̨ # Ñ˛ Ï̂Î˚Ñ˛ õy Ï̂¢ xyÓ˚ 8 £yãyÓ˚ õyò%°Ï õyÓ˚y ÎyÎ˚– 1979 ¢y Ï̂ú ˆ¢y!¶˛ Ï̂Î˚ì˛ Ó˚y!üÎ˚yÎ˚ ~Ñ˛!›˛ ˜ãÓ

xfl˛f Ü Ï̂Ó°ÏíyÜy Ï̂Ó˚ xƒyò Ï̂Ì : ˆÎÔÜ !òÉ¢Ó˚̂ ÏíÓ˚ ö˛ Ï̂ú Ñ˛ Ï̂Î˚Ñ˛ Ï̂üy õyò%°Ï õyÓ˚y Îyò–

S4V Ü,£ãyì˛ ÓyÎ%̊î)°Ïí ≠ õyò%̂ Ï°ÏÓ˚ Óy¢Ü,£ Á Ñ˛õ≈≤Ã!ì˛¤˛y Ï̂ò Ó˚ı˛òñ Óy v z̨_y˛ô ¢,!‹TÓ˚ ãòƒ ÓƒÓ£*ì˛ ãμyúyò#Ó˚

x¢¡ô)í≈ î£ Ï̂òÓ˚ ö˛ Ï̂ú Ñ˛yÓ≈ò õ Ï̂òy:y£zv˛ Óy x!Ó÷k˛ ãμyúyò# î£ Ï̂òÓ˚ ö˛ Ï̂ú xòƒyòƒ ïyì˛Ó Óy xïyì˛Ó x:y£zv˛

v z̨Í˛ôß¨ £Î˚ ÎyÓ˚ x!ïÑ˛yÇü£z !Ó°Ïy_´– xì˛ƒy!ïÑ˛ õyeyÎ˚ v z̨Í˛ôß¨ Ñ˛yÓ≈ò v˛y£zÈÙÈx:y£zv˛ £ Ï̂úy ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ xÓ«˛Î˚ á›˛yÎ˚–

~äÈyv ¸̨y ãõy xyÓã≈òyÓ˚ ˛ôâ˛òñ òî≈õy £zì˛ƒy!î ˆÌ Ï̂Ñ˛ x Ï̃ãÓ Üƒy¢ñ ã#Óyí% Á ¶˛y£zÓ˚y¢ £zì˛ƒy!îÓ˚ ¢,!‹T £Î˚– ãõy ãOyú

˛ô%!v ¸̨̂ ÏÎ˚ ˆö˛ú Ï̂ì˛ !Ü Ï̂Î˚Á !Ñ˛ä%È «˛!ì˛Ñ˛Ó˚ Üƒy¢ ˜ì˛!Ó˚ £Î˚– ˆÎõò ≤’y!fi›˛Ñ˛ î£ò–

˛ô,!ÌÓ#Ó˚ !Ñ˛ä%È xÇ Ï̂ü ¶)̨ ˛ô,¤˛ ˆÌ Ï̂Ñ˛ ˆÓ˚!v˛Á xƒyÑ˛!›˛¶˛ !Ó!Ñ˛Ó˚í á Ï̂›˛ Ìy Ï̂Ñ˛ ÎyÓ˚ ˆÌ Ï̂Ñ˛ ˆÓ˚v˛ò (Rn) Üƒy¢ v z̨Í˛ôß¨

£Î˚– Ü,£ Óy xòƒ xyÓk˛ fl˛iy Ï̂ò ~£z Üƒy¢ !Ó!Ñ˛!Ó˚ì˛ £ Ï̂ì˛ òy ˛ôyÓ˚yÓ˚ ö˛ Ï̂ú õy!›˛ ¢Çú@¿ ~Ñ˛!›˛ !Ó°Ïy_´ Üƒy¢ hfl˛Ó˚ ˜ì˛!Ó˚

£Î˚– ˆÓ˚v˛ò Üƒy Ï̂¢Ó˚ Ñ˛yÓ˚̂ Ïí ¢y¡±!ì˛Ñ˛Ñ˛y Ï̂ú xy Ï̂õ!Ó˚Ñ˛yÎ˚ î%£yãyÓ˚ ˆúy Ï̂Ñ˛Ó˚ õ,ì%̨ ƒ á Ï̂›˛ Ï̂äÈ–

Óy!v ¸̨ ˜ì˛!Ó˚Ó˚ Ñ˛y Ï̂ã ÓƒÓ£*ì˛ ≤’y£zv z̨v˛ Á Ñ˛y Į̈̂ ô≈!r›˛Ç ˛ôîyÌ≈ ˆÌ Ï̂Ñ˛ ö˛Ó˚õƒyú!v˛£y£zv˛ Üƒy¢ ~ÓÇ Ó˚àñ Óy!ò≈ü Á

Ó˚̂ ÏàÓ˚ oyÓÑ˛ £zì˛ƒy!î ÷Ñ˛y Ï̂òyÓ˚ ¢õÎ˚ ì˛y ˆÌ Ï̂Ñ˛ !Ó!¶˛ß¨ ˜ãÓ ˆÎÔ Ï̂ÜÓ˚ Üƒy¢ v z̨Í˛ôß¨ £Î˚– Ó˚à ˆÌ Ï̂Ñ˛ ¢#¢y Óy ˆúv˛

x:y£zv˛ ÓyÎ%̊̂ Ïì˛ !õ Ï̂ü ÎyÎ˚– ö˛yÎ˚yÓ˚̂ Ï≤’¢ Óy Ó˚yß¨yÓ˚ ˆfi›˛y¶˛ñ v z̨ò%òñ Óyò≈y Ï̂Ó˚ ÓƒÓ£*ì˛ Ñ˛y‡˛ñ Ñ˛Î˚úyñ ˆÑ˛ Ï̂Ó˚y!¢ò £zì˛ƒy!î

î£ Ï̂ò v z̨Í˛ôß¨ ˆï§yÎ˚yñ Üƒy¢ ~ÓÇ Ñ˛!‡˛ò Ñ˛íy ãyì˛#Î˚ î)°Ïí Ÿªy¢Ñ˛‹T ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚–

ï)õ˛ôy Ï̂òÓ˚ ö˛ Ï̂ú Ñ˛yÓ≈ò õ Ï̂òyx:y£zv˛ ~ÓÇ !Ñ˛ä%È !ò Ï̂Ñ˛y!›˛ò ˆÎÔÜ v z̨Í˛ôß¨ £Î˚ñ Îy ï)õ˛ôyÎ˚# ~ÓÇ xy Ï̂ü˛ôy Ï̂üÓ˚

¢Ñ˛ú Óƒ!_´Ó˚ üÓ˚# Ï̂Ó˚Ó˚ ˛ô Ï̂«˛ «˛!ì˛Ñ˛Ó˚–

≤Ãì˛ƒ«˛ Á ˛ô Ï̂Ó˚y«˛ ÓyÎ%̊ î)°ÏÑ˛ ≠ !Ó!¶˛ß¨ ≤ÃyÑ,̨ !ì˛Ñ˛ Óy õyò%̂ Ï°ÏÓ˚ myÓ˚y Ñ,̨ ì˛ ÓyÎ%̊î)°Ïí ÎyÓ˚ ¢¡∫̂ Ïı˛ ãyòúyõ ˆ¢=!ú

£ Ï̂úy v z̨Í¢ ˆÌ Ï̂Ñ˛ ¢Ó˚y¢!Ó˚ ¢,‹T ÓyÎ%̊î)°Ïí– Îy Ï̂Ñ˛ xyõÓ˚y ≤ÃyÌ!õÑ˛ Óy ≤Ãì˛ƒ«˛ ÓyÎ%̊î)°ÏÑ˛ Ó Ï̂ú Ìy!Ñ˛– ~£z ïÓ˚̂ ÏòÓ˚ !Ñ˛ä%È

î)°ÏÑ˛ ˛ôîyÌ≈ ÓyÎ%̊õ[˛ú Óy ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ xòƒ v z̨̨ ôyîy Ï̂òÓ˚ ¢Çfl˛ô Ï̂ü≈ ~ Ï̂¢ ˆÑ˛yò !Ó!e´Î˚yÓ˚ ö˛ Ï̂ú xyÓ˚Á ˆÓ!ü «˛!ì˛Ñ˛Ó˚

î)°ÏÑ˛ ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚– Îy Ï̂îÓ˚ ˛ô Ï̂Ó˚y«˛ î)°Ïí Óúy ÎyÎ˚– v z̨îy£Ó˚í fl ∫̨Ó˚*˛ô Óy!v ¸̨Ó˚ Ó˚yß¨yáÓ˚ñ ÎyòÓy£ò Á Ñ˛úÑ˛yÓ˚Öyòy !òÉ¢,ì˛

ˆï§yÎ˚y Á Ó˚y¢yÎ˚!òÑ˛ ˛ôîyÌ≈=!ú ¢)̂ ÏÎ≈Ó˚ xy Ï̂úyÓ˚ ¢Çfl˛ô Ï̂ü≈ xy Ï̂úyÑ˛ Ó˚y¢yÎ˚!òÑ˛ !Ó!e´Î˚yÓ˚ ö˛ Ï̂ú ~Ñ˛ !Ó°Ïy_´ ˆï§yÎ˚yüy

¢,!‹T Ñ˛ Ï̂Ó˚– ÎyÓ˚ õ Ï̂ïƒ !Ó!¶˛ß¨ xƒyú!v˛£y£zv˛ Á !Ñ˛ Ï̂›˛yò ˆÎÔÜñ ˛ôyÓ˚ x!: xƒy!¢›˛y£zú òy£ẑ Ï› Δ̨›˛ £zì˛ƒy!î ÓyÎ%̊î)°ÏÑ˛

!õ!◊ì˛ Ìy Ï̂Ñ˛– !Ñ˛ä%È î)°ÏÑ˛ ≤Ãì˛ƒ«˛ ~ÓÇ ˛ô Ï̂Ó˚y«˛ v z̨¶˛Î˚ ¶˛y Ï̂Ó£z ¢,!‹T £ Ï̂ì˛ ˛ôy Ï̂Ó˚– !Ó!¶˛ß¨ ïyì%̨ Ó˚ Ñ˛íy Óyì˛y Ï̂¢Ó˚

x!: Ï̂ãòÓ˚ ¢Çfl˛ô Ï̂ü≈ v z̨̨ ôÎ%_´ ì˛y˛ô Á â˛y˛ô ˆ˛ô Ï̂ú !Ó°Ïy_´ x:y£zv˛ Óy ã Ï̂úÓ˚ ¢Çfl˛ô Ï̂ü≈ xƒy!¢v˛ Óy‹ô ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚–

ˆÎõò xy@˘ÃyÎ˚ Îõ%òy ì˛#Ó˚Óì≈̨ # ˆ˛ô Ï̂› Δ̨y!úÎ˚yõ ˆüyïòyÜyÓ˚ !òÉ¢,ì˛ ¢yúö˛yÓ˚ v˛y£zÈÙÈx:y£zv˛ ˙ xÇ Ï̂üÓ˚ ÓyÎ%̊̂ Ïì˛ xì˛ƒ!ïÑ˛

˛ô!Ó˚õy Ï̂í !õ Ï̂ü ÎyÎ˚ ~ÓÇ ˛ô Ï̂Ó˚ ãú#Î˚ Óy Ï̂‹ôÓ˚ ¢y Ï̂Ì Î%_´ £ Ï̂ú ¢yú!ö˛v z̨!Ó˚Ñ˛ xƒy!¢v˛ (H2SO4) ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ Îy

ì˛yãõ£ Ï̂úÓ˚ õy Ï̂Ó≈ú ˛ôyÌÓ˚̂ ÏÑ˛ x Ï̂òÑ˛yÇ Ï̂ü «˛Î˚≤ÃyÆ Ñ˛ Ï̂Ó˚ ì%̨ Ï̂ú Ï̂äÈ–

ÓòyM˛È Ï̂ú £…y¢ ≠ !ò!Ó≈â˛y Ï̂Ó˚ òÜÓ˚yÎ˚ò ~ÓÇ !ü“yÎ˚̂ ÏòÓ˚ ≤Ã Ï̂Î˚yã Ï̂ò x!ì˛ o&ì˛ £y Ï̂Ó˚ ÓòyM˛Èú ïπÇ¢ Ñ˛Ó˚yÓ˚ ö˛ Ï̂ú

≤ÃÑ,̨ !ì˛ Ï̂ì˛ ¢Ó%ã v z̨!q Ï̂îÓ˚ xò%̨ ôyì˛ ≤Ãyí#Ó˚ ì%̨ úòyÎ˚ xì˛ƒhs˛ Ñ˛ Ï̂õ ˆÜ Ï̂äÈ– ¢Ó%ã v z̨!qîñ Îy ¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’°Ï Ñ˛y Ï̂ú ÓyÎ%̊Ó˚

Ñ˛yÓ≈ò v˛y£zÈÙÈx:y£zv˛ £…y¢ Ñ˛ Ï̂Ó˚ !Ó÷k˛ x!: Ï̂ãò v z̨Í˛ôß¨ Ñ˛ Ï̂Ó˚ ˛ô!Ó˚̂ ÏÓü Ï̂Ñ˛ !òõ≈ú Ó˚yÖ Ï̂ì˛y ì˛y xyã !Óú%Æ ≤ÃyÎ˚–

NSOU  AE-ES-21  77



Ó!ï≈ì˛ ãò¢ÇÖƒyÓ˚ â˛y!£îy ˛ô)Ó˚̂ Ïí Ó¢!ì˛xM˛Èúñ !ü“yM˛Èú Á Ñ,̨ !°Ïã!õÓ˚ ˛ô!Ó˚õyí xì˛ƒy!ïÑ˛ Ó,!k˛ ˆ˛ô Ï̂Î˚̂ ÏäÈ– ö˛ Ï̂ú

Óò¶)̨ !õñ ˛ôy£y!v ¸̨ Óy!Üâ˛y £zì˛ƒy!î ˛ô%!v ¸̨̂ ÏÎ˚ Óy ˆÑ˛ Ï̂›˛ ãyÎ˚Üy Ñ˛Ó˚y £ Ï̂FäÈ– xyÓyÓ˚ Ñ,̨ !°Ï ã!õÓ˚ ö˛¢ Ï̂úÓ˚ xÓ Ï̂ü°Ï ˛ô%!v ¸̨̂ ÏÎ˚Á

Üƒy¢ v z̨Í˛ôß¨ £ Ï̂FäÈ– ≤Ã!ì˛ÓäÈÓ˚ e´yhs˛#Î˚ ÓòyM˛È Ï̂úÓ˚ ≤ÃyÎ˚ 3 ˆÑ˛y!›˛ Óò¶)̨ !õ ~¶˛y Ï̂Ó ò‹T £ Ï̂FäÈ– xÌ≈yÍ Ñ˛yÓ≈ò

v˛y£zÈÙÈx:y£zv˛ Üƒy Ï̂¢Ó˚ ˆüy°ÏÑ˛ ¢Ó%ã v z̨!qî xhs˛!£≈ì˛ £ Ï̂FäÈ ~ÓÇ x˛ôÓ˚̨ ô Ï̂«˛ ~Ñ˛£z ¢y Ï̂Ì v z̨Í˛ôß¨ Ñ˛yÓ≈ò

v˛y£zÈÙÈx:y£ẑ Ïv˛Ó˚ ˛ô!Ó˚õyí xfl ∫̨y¶˛y!ÓÑ˛ ¶˛y Ï̂Ó Ó,!k˛ ˛ôy Ï̂FäÈ– ~äÈyv ¸̨y ˛ô)̂ ÏÓ≈ xy Ï̂úy!â˛ì˛ v z̨̨ ôy Ï̂Î˚ ≤Ãâ%̨ Ó˚ î)°ÏÑ˛ Üƒy¢

!Ó Ï̂ü°Ïì˛É Ñ˛yÓ≈ò õ Ï̂òy:y£zv˛ Á Ñ˛yÓ≈ò v˛y£zÈÙÈx:y£ẑ Ïv˛Ó˚ ˛ô!Ó˚õyí Ó,!k˛ ˛ôy Ï̂FäÈ– ≤Ãïyò ü£Ó˚=!ú áòÓ¢!ì˛Ó˚ Ñ˛yÓ˚̂ Ïí

î)°Ï̂ ÏíÓ˚ ˛ô!Ó˚õyí !Ó˛ôî¢#õy äÈy!v ¸̨̂ ÏÎ˚ ≤Ãâ˛[˛¶˛y Ï̂Ó ˆÓ Ï̂v ¸̨ ˆÜ Ï̂äÈ–

¢)" Ñ˛!‡˛ò Ñ˛íyãyì˛ !Ñ˛ä%È !Ó Ï̂ü°Ï ≤ÃÑ˛yÓ˚ ÓyÎ%̊î)°Ïí ≠ ÓyÎ%̊õ[˛ Ï̂ú ¢Ó≈îy£z òyòy ≤ÃÑ˛yÓ˚ ¢)" Ñ˛!‡˛ò Ñ˛íyÓ˚ x!hfl˛c

Óì≈̨ õyò– Î!î !Ñ˛ä%È ¢)" Ñ˛íyÓ˚ ˆÓ!ü õyeyÎ˚ v z̨̨ ô!fl˛i!ì˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ v z̨̨ ôÓ˚ «˛!ì˛Ñ˛Ó˚ ˛≤Ã¶˛yÓ ˆö˛ Ï̂ú ì˛ Ï̂Ó ì˛y ÓyÎ%̊î)°Ïí

Ó˚* Į̈̂ ô !â˛!£´ì˛ £Î˚–

S1V ï%̂ ÏúyÈÙÙÙÈ !Ó!¶˛ß¨ Ólfl˛Ó˚ ≤Ã!e´Î˚yÑ˛Ó˚̂ ÏíÓ˚ ¢õÎ˚ ì˛yÓ˚ ¢)" Ñ˛íy ÓyÎ%̊̂ Ïì˛ !õ Ï̂ü ÎyÎ˚ñ Îy ÓyÎ%̊Ó˚ ≤ÃÓy£õyòì˛yÓ˚ ö˛ Ï̂ú

«˛Î˚≤ÃyÆ £ Ï̂Î˚ xyÓ˚Á ¢)"Ñ˛íy Ó˚* Į̈̂ ô ÓyÎ%̊̂ Ïì˛ ˆÌ Ï̂Ñ˛ ÎyÎ˚– ˆÎõòñ Ñ˛y‡˛ Óy Ñ˛Î˚úyÓ˚ =§̂ Ïv ¸̨yñ äÈy£zñ Óy!úñ !¢ Ï̂õr›˛ £zì˛ƒy!î–

~£z¢Ó Ñ˛!‡˛ò Ñ˛íyÓ˚ õy˛ô ¢yïyÓ˚íì˛É 0.1 ˆÌ Ï̂Ñ˛ 75 õy£ze´ò ˛ôÎ≈hs˛ £Î˚–

S2V Óy‹ôÈÙÙÙÈ Ó˚y¢yÎ˚!òÑ˛ !ü“ Á Ö!òã !ü“ ˆÌ Ï̂Ñ˛ v z̨q$ì˛ Óy Ï̂‹ôÓ˚ áò#¶˛Ó Ï̂òÓ˚ ö˛ Ï̂ú ¢)" Ñ˛!‡˛ò Ólfl˛Ñ˛íyÎ˚

Ó˚*˛ôyhs˛Ó˚– Ñ˛íyÓ˚ õy˛ô 0.03 õy£ze´ò ˆÌ Ï̂Ñ˛ 0.3 õy£ze´ò–

S3V !õfi›˛ÈÙÙÙÈ !Ó!¶˛ß¨ Ó˚y¢yÎ˚!òÑ˛ !ü“ Óy ≤Ã!e´Î˚yãyì˛ Ñ˛yÓ˚̂ Ïí v z̨Í˛ôß¨ Óy Ï̂‹ôÓ˚ áò#¶˛Ó Ï̂òÓ˚ ö˛ Ï̂ú ¢)" ì˛Ó˚ú Ñ˛íyÓ˚

¢,!‹T Îy ÓyÎ%̊̂ Ïì˛ ¶˛y¢õyò xÓfl˛iyÎ˚ Ìy Ï̂Ñ˛– Ñ˛íyÓ˚ õy˛ô 0.5 õy£ze´ò ˆÌ Ï̂Ñ˛ 3 õy£ze´ò ˛ôÎ≈hs˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

S4V ˆï§yÎ˚yÈÙÙÙÈ Ñ˛yÓ≈òãyì˛ Ólfl˛Ó˚ x¢¡ô)í≈ î£ Ï̂òÓ˚ ö˛ Ï̂ú v z̨Í˛ôß¨ Ñ˛!‡˛ò Ñ˛íy Î%_´ ÓyÎ%̊– Ñ˛íyÓ˚ õy˛ô 0.05 õy£ze´ò

ˆÌ Ï̂Ñ˛ 1 õy£ze´ò ˛ôÎ≈hs˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

5.2.3 ÓyÎ%̊î)°Ï̂ ÏíÓ˚ «˛!ì˛Ñ˛yÓ˚Ñ˛ ö˛úyö˛ú

˛ô)̂ ÏÓ≈ xy Ï̂úy!â˛ì˛ !Ó!¶˛ß¨ v z̨Í¢ ˆÌ Ï̂Ñ˛ ¢,‹T ÓyÎ%̊î)°ÏÑ˛ ˛ôîyÌ≈=!ú e´õye´ Ï̂õ ÓyÎ%̊õ[˛ Ï̂ú !õ Ï̂ü ÓyÎ%̊Ó˚ fl ∫̨y¶˛y!ÓÑ˛

!õ◊ Ï̂íÓ˚ xò%̨ ôyì˛ Ï̂Ñ˛ ≤Ã¶˛y!Óì˛ Ñ˛Ó˚̂ ÏäÈ– ÓyÎ%̊ î)!°Ïì˛ £ Ï̂ú ˆ¢£z ÓyÎ%̊̂ Ïì˛ Ÿªy¢ ˆòÁÎ˚yÓ˚ ¢õÎ˚ «˛!ì˛Ñ˛Ó˚ Üƒy¢#Î˚ ˛ôîyÌ≈

Á Ñ˛yÓ≈ò Ñ˛íy=!ú õyò%°Ï Á xòƒ ≤Ãyí#Ó˚ ˆî Ï̂£ !õ Ï̂ü Îy Ï̂FäÈ– ˆ«˛e!Ó Ï̂ü Ï̂°ÏÓ˚ ö˛ Ï̂ú õ,ì%̨ ƒ £ÁÎ˚yÎ˚Á x¢Ω˛Ó òÎ˚–

ÓyÎ%̊̂ Ïì˛ v z̨̨ ô!fl˛iì˛ !Ó!¶˛ß¨ ¢)" Ñ˛!‡˛ò Ñ˛íy !òÉŸªy Ï̂¢Ó˚ õyïƒ Ï̂õ ö%̨ ¢ö%̨ Ï̂¢ ãõy £ Ï̂ú ì˛yÓ˚ ö˛ Ï̂ú !Ó!¶˛ß¨ ˆÓ˚yÜ ˆîÖy !î Ï̂ì˛

˛ôy Ï̂Ó˚– ˆÎõò Óy!úÑ˛íy ã Ï̂õ !¢!ú Ï̂Ñ˛y!¢¢ñ Ñ˛Î˚úyÓ˚ =§̂ Ïv ¸̨y ˆÌ Ï̂Ñ˛ xƒyòÌ y Ï̂Ñ˛y!¢¢ñ xƒy¢ Ï̂Ó¢›˛¢‰ ˆÌ Ï̂Ñ˛

xƒy¢ Ï̂Ó¢ Ï̂›˛y!¢¢‰ £zì˛ƒy!î– ÓyÎ%̊î)°Ï̂ ÏíÓ˚ ö˛ Ï̂ú v z̨!q Ï̂îÓ˚ ö˛úò Á Ó,!k˛ Ï̂ì˛Á òyòy «˛!ì˛ á Ï̂›˛– ~äÈyv ¸̨y Óy!v ¸̨ Óy ˆ¢Ô Ï̂ïÓ˚

Óy£ẑ ÏÓ˚ ˆîÁÎ˚y Ï̂ú «˛Î˚«˛!ì˛ á Ï̂›˛– Ñ˛ Ï̂Î˚Ñ˛!›˛ ≤Ãïyò î)°Ï̂ ÏÑ˛Ó˚ «˛!ì˛Ñ˛Ó˚ ≤Ã¶˛yÓ ~Öy Ï̂ò ÓƒyÖƒy Ñ˛Ó˚y £ Ï̂úy–

Ñ˛yÓ≈ò õ Ï̂òy:y£zv˛ È(CO)ÙÙÙÈ Üƒy¢!›˛ ~Ñ˛!›˛ !Ó°Ïy_´ ˛ôîyÌ≈– ~!›˛ ÓyÎ%̊̂ Ïì˛ !õ Ï̂ü ˆÜ Ï̂ú õyÌyÎs˛fíyñ Ÿªy¢Ñ˛‹Tñ

Ó!õ¶˛yÓñ Ñœ̨ y!hs˛ £zì˛ƒy!î ≤Ã!ì˛!e´Î˚y ¢,!‹T Ñ˛ Ï̂Ó˚– ~!›˛ £*îÎ Ï̂s˛fÓ˚ ˛ô Ï̂«˛ «˛!ì˛Ñ˛Ó˚ ~ÓÇ Ó˚̂ Ï_´ x!: Ï̂ã Ï̂òÓ˚ ˛ô!Ó˚Ó£ò

«˛õì˛y Ñ˛!õ Ï̂Î˚ ˆîÎ˚– ÓyÎ%̊̂ Ïì˛ x!ïÑ˛ õyeyÎ˚ Ñ˛yÓ≈ò õ Ï̂òy:y£ẑ Ïv˛Ó˚ v z̨̨ ô!fl˛i!ì˛ õ,ì%̨ ƒÓ˚ Ñ˛yÓ˚í £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

¢yúö˛yÓ̊ v˛y£zÈÙÈx:y£zv˛ (SO2)ÈÙÙÙÈ !Ó°Ïy_´ ˆï§yÎ̊y ¢,!‹T Ñ˛̂ ÏÓ̊– ÓyÎ̊%̂ Ïì˛ !õ Ï̂ü õyò%̂ Ï°ÏÓ̊ üÓ̊# Ï̂Ó̊Ó̊ ¢Çfl˛ô Ï̂ü≈ ~ Ï̂ú ˆâ˛yÖ ãμyúy

Ñ˛̂ ÏÓ̊ñ Ÿªy¢òyú# Ï̂ì˛ ≤Ãîy£ £Î̊ñ òyÑ˛ñ Üúy Á ö%̨¢ö%̨ Ï̂¢Ó̊ «˛!ì˛ Ñ˛̂ ÏÓ̊– Ó ÇÑ˛y£z!›˛¢ñ £§y˛ôy!ò ˆÌ Ï̂Ñ˛ Ñ˛ƒy™yÓ̊ ˛ôÎ≈hs˛ á›˛̂ Ïì˛ ˛ôy Ï̂Ó̊–
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ÓyÎ%̊Ó˚ x!: Ï̂ãò Á ãú#Î˚ Óy Ï̂‹ôÓ˚ ¢y Ï̂Ì !õ Ï̂ü ¢yú!ö˛v z̨!Ó˚Ñ˛ xƒy!¢v˛ (H2SO3) ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ Îy xƒy!¢v˛ Óy‹ô

Á xƒy!¢v˛ Ó,!‹T á›˛yÎ˚– xƒy!¢v˛ Ó,!‹TÓ˚ ö˛ Ï̂ú ö˛¢ Ï̂úÓ˚ «˛!ì˛ £Î˚ñ ÓòyM˛È Ï̂úÓ˚ ¢Ó%ã v z̨!q Ï̂îÓ˚ ˛ôyì˛yÓ˚ ˆÑœ̨ y Ï̂Ó˚y!ö˛ú SÎy

ì˛yÓ˚ Öyîƒ v z̨̨ ôyîy Ï̂òÓ˚ xyïyÓ˚V ò‹T Ñ˛ Ï̂Ó˚ v z̨!q Ï̂îÓ˚ «˛!ì˛ Ñ˛ Ï̂Ó˚ ~Ó˚ ö˛ Ï̂ú Ó˚!Óü°Ïƒ Á ö˛ Ï̂úÓ˚ â˛y°Ï ≤Ãâ˛[˛¶˛y Ï̂Ó «˛!ì˛@˘Ãhfl˛

£Î˚ñ !Ó°Ïy_´ ˆï§yÎ˚yüy ¢,!‹T Ñ˛ Ï̂Ó˚ ~!›˛ Ó˝ õyò%̂ Ï°ÏÓ˚ ≤Ãyí£y!ò á›˛y Ï̂ì˛ ˛ôy Ï̂Ó˚ ~ÓÇ Óy!v ¸̨ñ ˆ¢Ôï £zì˛ƒy!îÓ˚ Ó!£Ü≈y Ï̂e «˛Î˚

¢,!‹T Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

òy£ẑ Ï› Δ̨y Ï̂ãò v˛y£zÈÙÈx:y£zv˛ (NO2)ÈÙÙÙÈ Óyì˛y Ï̂¢ x!ïÑ˛ ˛ô!Ó˚õyí òy£ẑ Ï› Δ̨y Ï̂ãò v˛y£zÈÙÈx:y£zv˛ v z̨̨ ô!fl˛iì˛ ÌyÑ˛ Ï̂ú

ö%̨ ¢ö%̨ ¢ Á £*ÍÎ Ï̂s˛fÓ˚ x¢%Ö ˆîÖy ˆîÎ˚– Ÿªy¢òyú# ~ÓÇ fl ∫̨Ó˚òyú# Ï̂ì˛ ãμyúy Ñ˛ Ï̂Ó˚ Á «˛Î˚ á Ï̂›˛– !òv ẑ̨ Ïõy!òÎ˚yñ Ó B˛y£z!›˛¢ñ

fl ¨̨yÎ%̊ãyì˛ ˆÓ˚yÜ ˆîÖy ˆîÎ˚– £zòöœ$̨ Ï̂Î˚Oy ≤Ã¶,̨ !ì˛ ¢Çe´yõÑ˛ ˆÓ˚yÜ ≤Ã!ì˛ Ï̂Ó˚y Ï̂ïÓ˚ «˛õì˛y Ñ˛ Ï̂õ ÎyÎ˚– ~£z Üƒy Ï̂¢Ó˚ Óyì˛y Ï̂¢

õye 0.05 üì˛yÇü v z̨̨ ô!fl˛i!ì˛£z õyò%̂ Ï°ÏÓ˚ õ,ì%̨ ƒÓ˚ Ñ˛yÓ˚í £ Ï̂ì˛ ˛ôy Ï̂Ó˚– x˛ôÓ˚̨ ô Ï̂«˛ v z̨!q Ï̂îÓ˚ v z̨̨ ô Ï̂Ó˚Á ~Ó˚ «˛!ì˛Ñ˛Ó˚ ≤Ã¶˛yÓ

xì˛ƒhs˛ ≤ÃÑ˛›˛– Î!îÁ v z̨!q Ï̂îÓ˚ Öyîƒ v z̨Í˛ôyî Ï̂òÓ˚ Óy xÌ≈yÍ ¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’°Ï ˛ôk˛!ì˛Ó˚ ãòƒ òy£ẑ Ï› Δ̨y Ï̂ãò á!›˛ì˛ ˆÎÔÜ

≤Ã Ï̂Î˚yãò !Ñ˛ls˛ ì˛y Ï̂îÓ˚ ˆ«˛ Ï̂eÁ Óyì˛y Ï̂¢ NO2 Óy òy£ẑ Ï› Δ̨y Ï̂ã Ï̂òÓ˚ xòƒyòƒ x:y£zv˛=!ú ˆÎõò N2O Óy

òy£ẑ Ï› Δ̨y Ï̂ã Ï̂òÓ˚ x:y£zv˛=!ú ˆÎõò N2O, NO, N2O5 £zì˛ƒy!îÓ˚ v z̨̨ ô!fl˛i!ì˛ «˛!ì˛Ñ˛yÓ˚Ñ˛ £ Ï̂Î˚ ˆîÖy ˆîÎ˚– ~Ó˚ ö˛ Ï̂ú

v z̨!q Ï̂îÓ˚ ˛ôyì˛yÓ˚ ¢Ó%ã Ó˚à Óy ˆÑœ̨ y Ï̂Ó˚y!ö˛ú Ñ˛íy ò‹T £Î˚ñ ö˛ Ï̂ú ¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’ Ï̂°ÏÓ˚ £yÓ˚ Ñ˛ Ï̂õ v z̨!q Ï̂îÓ˚ Ó,!k˛ ÓƒÓ£,ì˛

£Î˚– â˛yÓ˚yÜyäÈ Óy úì˛yãyì˛#Î˚ v z̨!qî ÷!Ñ˛ Ï̂Î˚ ÎyÎ˚–

£y£ẑ Ïv»̨ y Ï̂ãò ¢yúö˛y£zv˛ (H2S)ÈÙÙÙÈ Óyì˛y Ï̂¢ ~£z Üƒy Ï̂¢Ó˚ v z̨̨ ô!fl˛i!ì˛ !ü“ Ñ˛yÓ˚ÖyòyÎ˚ î)°Ïí !òÎ˚s˛f Ï̂íÓ˚ ÓƒÓfl˛iy òy

ÌyÑ˛yÓ˚ ö˛ú– ~£z Üƒy Ï̂¢Ó˚ Ñ˛yÓ˚̂ Ïí üÓ˚# Ï̂Ó˚ ì˛yÍ«˛!íÑ˛¶˛y Ï̂Ó fl ¨̨yÎ%̊Ó˚ ˆÓ˚yÜ SˆÎõò õyÌy ïÓ˚yV £Î˚ üÓ˚# Ï̂Ó˚Ó˚ v z̨ß√%_´ xÇ Ï̂üñ

ˆâ˛yÖ Á Ÿªy¢òyú# Ï̂ì˛ ãμyúy Ñ˛ Ï̂Ó˚ñ «%̨ ïyõ®ñ £ãõ òy £ÁÎ˚yñ Üy Ó!õ ¶˛yÓñ Ÿªy¢Ñ˛‹T ˆîÖy ÎyÎ˚–

Á Ï̂ãyò È(O3)ÙÙÙÈ Óyì˛y Ï̂¢ Á Ï̂ãyò Üƒy Ï̂¢Ó˚ v z̨̨ ô!fl˛i!ì˛Ó˚ ö˛ Ï̂ú õyÌy Îs˛fíy ˆâ˛y Ï̂ÖÓ˚ ˆÓ˚yÜ £zì˛ƒy!î ì˛yÍ«˛!íÑ˛

¢õ¢ƒy ˆîÖy ˆîÎ˚– ~£z Üƒy Ï̂¢Ó˚ v z̨̨ ô!fl˛i!ì˛ î#á≈fl˛iyÎ˚# Á x!ïÑ˛ ˛ô!Ó˚õyí £ Ï̂ú SÎy ~Ñ˛yhs˛£z ≤ÃÑ,̨ !ì˛!ÓÓ˚&k˛V ì˛y üÓ˚# Ï̂Ó˚Ó˚

ˆÓ˚yÜ ≤Ã!ì˛ Ï̂Ó˚yï «˛õì˛y ò‹T Ñ˛ Ï̂Ó˚ ~ÓÇ e´!òÑ˛ Ó B˛y£z!›˛¢ñ ö%̨ ¢ö%̨ Ï̂¢ Ó˚_´«˛Ó˚í Á Ñ˛ƒyò¢yÓ˚ ãyì˛#Î˚ ˆÓ˚y Ï̂ÜÓ˚ ¢)e˛ôyì˛

á›˛yˆÏì˛ ˛ôyˆÏÓ˚– ¢Ó%ã v z̨!qˆÏîÓ˚ ˛ôyì˛y ˆÑœ̨ ˆÏÓ˚y!¢¢ ˆÓ˚yˆÏÜ £ú%î £ˆÏÎ˚ ÎyÎ˚–

ˆÑœ̨ y!Ó˚ò (Cl2)ÈÙÙÙÈ xƒy!¢v˛ Óy ïyì%̨  !ò‹Òy°Ïí ≤Ã¶,̨ !ì˛ !ü“ãyì˛ ˆÑœ̨ y!Ó˚ò Óy ïyì˛Ó ˆÑœ̨ yÓ˚y£zv˛ Üƒy¢=!úÓ˚ Óyì˛y Ï̂¢

v z̨̨ ô!fl˛i!ì˛ Ÿªy¢Ñ˛‹T ~ÓÇ ˆâ˛y Ï̂ÖÓ˚ ˆÓ˚yÜ Ó,!k˛ Ñ˛ Ï̂Ó˚–

£y£ẑ Ïv»̨ yÑ˛yÓ≈ò ˆÎÔÜÈÙÙÙÈ ˆÓ!O Ï̂òÓ˚ ãyì˛#Î˚ ˆÎÔÜ Óyì˛y Ï̂¢ ˆÓü# õyeyÎ˚ v z̨̨ ô!fl˛iì˛ ÌyÑ˛ Ï̂ú ˆŸ’°Ïy Ó,!k˛ Ñ˛ Ï̂Ó˚ Ÿªy¢òyú#

Ó˚&k˛ Ñ˛ Ï̂Ó˚ ˆîÁÎ˚yñ ö%̨ ¢ö%̨ Ï̂¢Ó˚ «˛!ì˛ñ Ñ˛ƒyò¢yÓ˚ ˆÓ˚yÜ ≤Ã¶,̨ !ì˛ á Ï̂›˛– £z!Ì!úò Óy xƒy!¢!›˛!ú Ï̂òÓ˚ ≤Ã¶˛y Ï̂Ó v z̨!q Ï̂îÓ˚

¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’ Ï̂°ÏÓ˚ £yÓ˚ Ñ˛ Ï̂õ ÎyÎ˚ ö˛úfl ∫̨Ó˚*˛ô ö˛¢ú v z̨Í˛ôyîòñ Ó,̂ Ï«˛Ó˚ Ó,!k˛Ó˚ Óƒy£ì˛ £Î˚–

S1V Ñ˛úÑ˛yÓ˚Öyòyñ !ü“ ˆ«˛ Ï̂e ~ÓÇ ãòã#Ó Ï̂ò ÓƒÓ£*ì˛ Îs˛f˛ôy!ì˛ ~ÓÇ ÎyòÓy£ò ˆÌ Ï̂Ñ˛ !òÜ≈ì˛ Üƒy¢ Ï̂Ñ˛ ¢Ó˚y¢!Ó˚

Óyì˛y Ï̂¢ äÈyv ¸̨yÓ˚ xy Ï̂Ü Îy!s˛fÑ˛ v z̨̨ ôy Ï̂Î˚ ˛ô!Ó˚÷k˛ Ñ˛Ó˚y– ÎyòÓy£ò Á Ó˚yß¨yá Ï̂Ó˚ ãμyúyò#Ó˚ î£ Ï̂ò ¢,‹T Üƒy Ï̂¢ Ñ˛yÓ≈ò

v˛y£zÈÙÈx:y£zv˛ äÈyv ¸̨y ˆÎ !Ó°Ïy_´ ˛ôîyÌ≈=!ú òyòy¶˛y Ï̂Ó ¢,‹T £Î˚ ì˛yÓ˚ î)Ó˚#Ñ˛Ó˚̂ Ïí ÓƒÓfl˛iy !ò Ï̂ì˛ £ Ï̂Ó– ~£z ˛ôîyÌ≈=!ú

!ö˛Œ›˛yÓ˚ ¢y£ẑ ÏÑœ̨ yò ˆ¢˛ôy Ï̂Ó˚›˛Ó˚ Sï%̂ ÏúyõÎ˚úy x˛ô¢yÓ˚̂ ÏíÓ˚ ãòƒVñ Ñ˛ƒy›˛yúy£z!›˛Ñ˛ Ñ˛ò¶˛y›≈̨ yÓ˚ SÎyòÓy£ò ˆÌ Ï̂Ñ˛ !òÜ≈ì˛

Ñ˛yÓ≈ò õ Ï̂òy:y£zv˛ Á £y£ẑ Ïv»̨ yÑ˛yÓ≈ò ˆÎÔÜ=!úÓ˚ ãyÓ˚̂ ÏíÓ˚ x Į̈̂ ô«˛yÑ,̨ ì˛ Ñ˛õ «˛!ì˛Ñ˛Ó˚ î)°Ï̂ ÏÑ˛ Ó˚*˛ôyhs˛!Ó˚ì˛ Ñ˛Ó˚yÓ˚ ãòƒVñ

£ẑ ÏúÑ˛ Ï̂› Δ̨yfi›˛ƒy!›˛Ñ˛ ˆ≤Ã!¢!˛ô›˛yÓ˚ Sxì˛ƒhs˛ ¢)" Ólfl˛Ñ˛íy ˛ô,ÌÑ˛ Ñ˛Ó˚yÓ˚ ãòƒ !Ó Ï̂ü°Ïì˛ ì˛yõyñ îhfl˛y !ü Ï̂“ ÓƒÓ£*ì˛ £Î˚V

≤Ã¶,̨ !ì˛ Îs˛f ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ˛ô,ÌÑ˛ Ñ˛Ó˚y £Î˚–
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S2V v z̨ß¨ì˛ ≤ÃÎ%!_´Ó˚ ¢y£y Ï̂Îƒ ~õò ˛ôk˛!ì˛ xÓú¡∫ò Ñ˛Ó˚y £ Ï̂Ó ÎyÓ˚ ö˛ Ï̂ú î)!°Ïì˛ ˛ôîy Ï̂Ì≈Ó˚ v z̨Í˛ôyîò Ñ˛ Ï̂õ Îy Ï̂Ó–

ö˛ Ï̂ú ÎyòÓy£òñ Îs˛f˛ôy!ì˛ñ Ñ˛úÑ˛yÓ˚Öyòy ˆÌ Ï̂Ñ˛ Üƒy¢ Óy Ñ˛!‡˛ò î)°ÏíÑ˛yÓ˚# Ñ˛íyÓ˚ !òÉ¢yÓ˚í !òÎ˚!s˛fì˛ £Î˚–

S3V î£ Ï̂òÓ˚ ãòƒ ÓƒÓ£y Ï̂Ó˚Ó˚ ˛ô)̂ ÏÓ≈ ãμyúyò#Ó˚ !Ó÷k˛Ñ˛Ó˚í Ñ˛Ó˚̂ Ïì˛ £ Ï̂Óñ ÎyÓ˚ ö˛ Ï̂ú ˆúv˛ Á «˛!ì˛Ñ˛Ó˚ ïyì˛Ó

x:y£zv˛ ≤Ã¶,̨ !ì˛ !Ó°Ïy_´ ïyì%̨ ãyì˛ Ó˚y¢yÎ˚!òÑ˛ î)°Ïí v z̨Í˛ôyîò Ñ˛õ Ï̂Ó–

S4V ã#ÓyŸ¬ ãμyúyò#Ó˚ ÓƒÓ£yÓ˚ Ñ˛õ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó– ïyì%̨ !ò‹Òyüò â%̨ Õ‘# !òÜ≈ì˛ Üƒy¢ Á ˆï§yÎ˚y Ï̂Ñ˛ ˛ô!Ó˚fl Ą̀%ì˛ Ñ˛ Ï̂Ó˚

Óyì˛y Ï̂¢ ˆï§yÎ˚yüy !Ó Ï̂ü°Ïì˛ ¢yúö˛yÓ˚ v˛y£zÈÙÈx:y£ẑ Ïv˛Ó˚ ˛ô!Ó˚õyí Ñ˛õy Ï̂ì˛ £ Ï̂Ó–

S5V Î Ï̂Ì‹T ˛ô!Ó˚õy Ï̂í ÜyäÈ úy!Ü Ï̂Î˚ Óò¢,ãò Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó ÎyÓ˚ ö˛ Ï̂ú ˛ô!Ó˚̂ ÏÓ Ï̂ü x!ì˛!Ó˚_´ Ñ˛yÓ≈ò v˛y£zÈÙÈx:y£ẑ Ïv˛Ó˚

˛ô!Ó˚õyí £…y¢ ˛ôyÎ˚–

S6V x≤Ãâ˛!úì˛ Óy !â˛Ó˚yâ˛!Ó˚ì˛ ü!_´Ó˚ v z̨Í¢ ¢ı˛yò Á ì˛yÓ˚ ¢!‡˛Ñ˛ ÓƒÓ£y Ï̂Ó˚Ó˚ õyïƒ Ï̂õ Ñ˛Î˚úyñ ˆ˛ô Ï̂› Δ̨y!úÎ˚yõ î£ Ï̂òÓ˚

˛ô!Ó˚õyí Ñ˛õy Ï̂ì˛ £ Ï̂Ó–

S7V Ñ˛y Ï̂‡˛Ó˚ ˆâ˛yÓ˚yâ˛yúyò ÓƒÓ¢y Óı˛ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó ~ÓÇ !ÓÑ˛“ Ólfl˛ !ò!õ≈ì˛ xy¢Óy Ï̂ÓÓ˚ ÓƒÓ£yÓ˚ ÷Ó˚& Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

S8V ˜ãÓ xyÓã≈òyÓ˚ ¢!‡˛Ñ˛ Ó˚*˛ôyhs˛Ó˚ á›˛y Ï̂ì˛ £ Ï̂Ó Îy Ï̂ì˛ !õ Ï̂Ìò Üƒy Ï̂¢Ó˚ ˛ô!Ó˚õyí Ó,!k˛ òy ˛ôyÎ˚–

S9V ˆÑœ̨ yˆÏÓ˚yöœ$˛ˆÏÓ˚yÑ˛yÓ≈ˆÏòÓ˚ ÓƒÓ£yÓ˚ !òÎ˚!s˛fì˛ Ñ˛Ó˚ˆÏì˛ £ˆÏÓ–

S10V ˆì˛ã!‹;˛Î˚ î)°Ïí ˆÓ˚y Ï̂ïÓ˚ ãòƒ ˛ôyÓ˚õyí!ÓÑ˛ Ü Ï̂Ó°ÏíyÓ˚=!ú Ï̂ì˛ Î Ï̂Ì‹T ¢yÓïyòì˛y xÓú¡∫ò Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó– X-
ray ˆõ!üòñ ˆÓ˚!v˛Á Ï̂ÌÓ˚y!˛ôÓ˚ ¢y Ï̂Ì Î%_´ Óƒ!_´ Ï̂îÓ˚ ãòƒ !Ó Ï̂ü°Ï ˆ˛ôyüyÑ˛ Á xòƒyòƒ ˆì˛ã!‹;˛Î˚ì˛y ˆÓ˚yïÑ˛ ÓƒÓfl˛iy

@˘Ã£í Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

5.3 ãúî)°Ïí (Water Pollution)

!Ó÷k˛ ãú £ú î%£z ˛ôÓ˚õyí% £y£ẑ Ïv»̨ y Ï̂ãò Á ~Ñ˛ ˛ôÓ˚õyí% x!: Ï̂ãò myÓ˚y Ü!‡˛ì˛ ~Ñ˛!›˛ ˆÎÔÜ (H2O)– ˛ô,!ÌÓ#

˛ô,̂ Ï¤ fl ∫̨y¶˛y!ÓÑ˛¶˛y Ï̂Ó ˛ôyÁÎ˚y ã Ï̂ú !Ó!¶˛ß¨ ˜ãÓñ x Ï̃ãÓ ˛ôîyÌ≈ñ òyòy ˆ¶˛Ôì˛ Á Ó˚y¢yÎ˚!òÑ˛ Ñ˛íy ~ÓÇ òyòy ã#Óyí%

£zì˛ƒy!î ¶˛y¢õyò Óy oÓ#¶)̨ ì˛ xÓfl˛iyÎ˚ ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚– Î!î ~£z ïÓ˚̂ ÏòÓ˚ ˆÑ˛yò v z̨̨ ô!fl˛i!ì˛Ó˚ ö˛ Ï̂ú ã Ï̂úÓ˚ =íÜì˛ õy Ï̂òÓ˚

!Ó Ï̂ü°Ï¶˛y Ï̂Ó xÓò!ì˛ á Ï̂›˛ ~ÓÇ ˙ ãú Ñ,̨ !°ÏÑ˛yã Á ˛ôyò#Î˚ !£¢y Ï̂Ó ÓƒÓ£y Ï̂Ó˚Ó˚ x Ï̂ÎyÜƒ £ Ï̂Î˚ ˛ô Ï̂v ¸̨ ì˛ Ï̂Ó xyõÓ˚y ~ Ï̂Ñ˛

ã Ï̂úÓ˚ î)°Ïí Ó Ï̂ú !â˛!£´ì˛ Ñ˛ Ï̂Ó˚ Ìy!Ñ˛–

¢ÇK˛y ≠ ã Ï̂úÓ˚ õ Ï̂ïƒ ˆÑ˛yò xÓy!N˛ì˛ ˛ôîyÌ≈ !õ Ï̂ü ÎyÓyÓ˚ ö˛ Ï̂ú Î!î ã Ï̂úÓ˚ ˆ¶˛Ôì˛ïõ≈ Óy Ó˚y¢yÎ˚!òÑ˛ ïõ≈ Óy ˜ãÓ

˜Ó!ü‹Tƒ Á =íõy Ï̂òÓ˚ ~õò ˆÑ˛yò ˛ô!Ó˚Óì≈̨ ò £Î˚ ÎyÓ˚ ö˛ Ï̂ú ãúã v z̨!qî Óy ≤Ãyí# Óy õyò%̂ Ï°ÏÓ˚ «˛!ì˛Ó˚ ¢Ω˛yÓòy á Ï̂›˛

ì˛ Ï̂Ó ˆ¢£z ˛ô!Ó˚Óì≈̨ ò Ï̂Ñ˛ ãúî)°Ïí Óúy £Î˚–

5.3.1 ãúî)°Ï̂ ÏíÓ˚ v z̨Í¢

S1V õyò%̂ Ï°ÏÓ˚ ˜îò!®ò ã#ÓòÎyeyÓ˚ ö˛ Ï̂ú ì˛yÓ˚ myÓ˚y ÓƒÓ£*ì˛ ¶)̨ ˛ô,¤˛ ¢Çú@¿ ã Ï̂úÓ˚ v z̨Í¢=!ú î)!°Ïì˛ £Î˚–

áÓ˚Óy!v ¸̨Ó˚ ˜îò!®ò xyÓã≈òy õy!›˛ Ï̂ì˛ ˆö˛úyÓ˚ ö˛ Ï̂ú õy!›˛Ó˚ ˆ¶˛Ôõ ãúhfl˛Ó˚ î)!°Ïì˛ £Î˚ ~ÓÇ ã Ï̂ú òyòy Ó˚y¢yÎ˚!òÑ˛ Á

ˆÓ˚yÜ¢,!‹TÑ˛yÓ˚# ã#Óyí% !õ Ï̂ü ÎyÎ˚– õy!›˛Ó˚ ˆ¶˛Ôõãú ˆÌ Ï̂Ñ˛ ˙ î)°Ïí ˛ôyŸª≈Óì≈̨ # ˆäÈy›˛ ˆäÈy›˛ ãúyïyÓ˚ ˆÎõò ˛ô%Ñ%̨ Ó˚ñ Ñ%̨ Ï̂Î˚y
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£zì˛ƒy!îÓ˚ ãú Ï̂Ñ˛ î)!°Ïì˛ Ñ˛ Ï̂Ó˚– ö˛ Ï̂ú ã Ï̂ú !Ó!¶˛ß¨ Ó˚à Á î%Ü≈ı˛ ˜ì˛!Ó˚ £Î˚– ≤ÃyÌ!õÑ˛ ¶˛y Ï̂Ó ãú ˆáyúy Ï̂›˛ £ Ï̂Î˚ Á Ï̂‡˛ñ

˛ô Ï̂Ó˚ î)°Ï̂ ÏíÓ˚ ˛ô!Ó˚õyí Á ≤ÃÑ,̨ !ì˛ xò%¢y Ï̂Ó˚ úyú Ï̂â˛ñ ¢Ó%ã Óy Ñ˛y Ï̂úy £ Ï̂Î˚ ÎyÎ˚– ¢yïyÓ˚í¶˛y Ï̂Ó ˜ãÓ xƒyõy£ẑ ÏòyÓ˚

v z̨̨ ô!fl˛i!ì˛ Ï̂ì˛ ã Ï̂ú x§yü Ï̂›˛ Üı˛ñ ˜ãÓ !£v z̨õy Ï̂¢Ó˚ v z̨̨ ô!fl˛i!ì˛ Ï̂ì˛ ˆ¢§yîy Üı˛ñ £y£ẑ Ïv»̨ y Ï̂ãò ¢yúö˛y£zv˛ Óy ö˛¢ö˛Ó˚y¢ Î%_´

ã Ï̂ú ˛ôâ˛y !v˛ Ï̂õÓ˚ Üı˛ Ìy Ï̂Ñ˛–

S2V !ü“ Ñ˛yÓ̊Öyòy=!úÓ̊ ˛ô!Ó̊ì˛ƒ_´ xyÓã≈òy Á v z̨m,_ Ó̊y¢yÎ̊!òÑ˛ ˛ôîyÌ≈ ¢yïyÓ̊íì˛ òî≈õy !î Ï̂Î̊ ¢Çú@¿ ˆÑ˛yò ã Ï̂úÓ̊

v z̨Í Ï̂¢ fl įyòyhs˛Ó̊ Ñ˛Ó̊y £Î̊ñ ˆÎõò ¢õ%oñ òî#ñ Öyú £zì˛ƒy!î– ˙ ¢Ó xyÓã≈òyÓ̊ õ Ï̂ïƒ !Ó!¶˛ß̈ ïyì%̨  ˆÎõò ¢#¢yñ ì˛yõyñ îhfl˛y

Ñ˛ƒyv˛!õÎ̊yõ Óy !Ó!¶˛ß̈ ïyì˛Ó ˆÎÔÜñ ˜ãÓ ˛ôîyÌ≈ ~ÓÇ x Ï̃ãÓ ¢yúö˛yÓ̊ñ ö˛¢ö˛Ó̊y¢ñ öœ$̨ Á!Ó̊ò á!›˛ì˛ ˆÎÔÜ Ìy Ï̂Ñ˛– ~=!ú

ãú Ï̂Ñ˛ î)!°Ïì˛ Ñ˛ Ï̂Ó̊– !Ó!¶˛ß̈ !ü Ï̂“Ó̊ ˆ«˛ Ï̂e «˛!ì˛Ñ˛Ó̊ !ü“ãyì˛ Óã≈ƒ ˛ôîyÌ≈=!úÓ̊ õ Ï̂ïƒ ≤Ãïyò Ñ˛ Ï̂Î̊Ñ˛!›˛ £ Ï̂úyÈÙÙÙÈ

SÑ˛V ˛ôÓ˚õyí% ü!_´ Ï̂Ñ˛ Ï̂w ˆöœ̨ yÓ˚y£zv˛ ˆÎÔÜñ

SÖV Üƒy¢ Á ˆÑ˛yÑ˛ !ü“ãyì˛ xƒy Ï̂õy!òÎ˚yñ ˆö˛òú ¢yÎ˚yòy£zv˛ñ ¢yúö˛y£zv˛ ˆÎÔÜñ

SÜV Ó˚Ç Á Óƒy›˛yÓ˚# !ü“ãyì˛ ¢#¢y Á ¢#¢yÓ˚ x:y£zv˛ñ

SáV õî Á xòƒ Ó˚y¢yÎ˚!òÑ˛ !ü“ãyì˛ x Ï̃ãÓ xƒy!¢v˛ñ ˆö˛òú ˆÎÔÜ ~ÓÇ ˜ãÓ xƒy!¢v˛ñ

SàV ˜ì˛ú ˆüyïòyÜyÓ˚ñ ˆ˛ô Ï̂› Δ̨y Ó˚¢yÎ˚ò !ü“ Á £z!O!òÎ˚y!Ó˚Ç !ü Ï̂“ ÓƒÓ£*ì˛ £y£ẑ Ïv»̨ yÑ˛yÓ≈ò ˆÎÔÜñ ˆì˛úñ â˛!Ó≈ñ !@˘Ãã

£zì˛ƒy!îñ

Sâ˛V â˛õ≈!ü Ï̂“ ÓƒÓ£*ì˛ ›˛ƒy!òÑ˛ xƒy!¢v˛ñ ˆö˛òúñ ¢yúö˛y£zv˛ Á ˆe´y!õÎ˚yõ ˆÎÔÜñ

SäÈV ¢yÓ˚ !ü Ï̂“Ó˚ v z̨̨ ôãyì˛ ö˛¢ Ï̂ö˛›˛ Á ˆÑœ̨ yÓ˚y£zv˛ ˆÎÔÜ £zì˛ƒy!î–

S3V ü£Ó˚ Á @˘Ãy Ï̂õÓ˚ ¢yïyÓ˚í ˆüÔâ˛ÓƒÓfl˛iyÎ˚ ≤Ã Ï̂ì˛ƒÑ˛ òî≈õy v z̨ß√%_´ £Î˚ ˆÑ˛yò Ó,£Í ãúyüÎ˚ ˆÎõò Öyúñ òî#ñ ¢õ%o

£zì˛ƒy!î Ï̂ì˛ ~ÓÇ ì˛yÓ˚ ˛ô)̂ ÏÓ≈ î)!°Ïì˛ ã Ï̂úÓ˚ ˆüyï Ï̂òÓ˚ ˆÑ˛yòÁ v z̨̨ ôÎ%_´ ÓƒÓfl˛iy ˆòÁÎ˚y £Î˚ òy– ~äÈyv ¸̨y Ó,!‹TÓ˚ ãú

xyhfl˛yÑ%§̨ v ¸̨ñ Öy›˛yúñ Ÿ¬üyòñ ¶˛yÜy Ï̂v ¸̨Ó˚ v z̨̨ ôÓ˚ !î Ï̂Î˚ ≤ÃÓy!£ì˛ £ Ï̂Î˚ ãúyïyÓ˚ =!ú Ï̂ì˛ !Ü Ï̂Î˚ ˛ôv ¸̨̂ Ïú ì˛y î)°Ïí ¢,!‹T Ñ˛ Ï̂Ó˚–

S4V Ü,£fl˛iú#Ó˚ Ñ˛y Ï̂ã ¢yÓyò Á !v˛›˛yÓ˚̂ Ïãr›˛ !î Ï̂Î˚ ãyõyÑ˛y˛ôv ¸̨ñ Óy¢ò˛ôe ˆïyÎ˚y £Î˚ñ ÎyÓ˚ ö˛ Ï̂ú Óã≈ƒ ã Ï̂ú

fl˛iyÎ˚#¶˛y Ï̂Ó !Ñ˛ä%È «˛!ì˛Ñ˛Ó˚ Ó˚y¢yÎ˚!òÑ˛ ˛ôî Ï̂Ì≈Ó˚ xò%≤Ã Ï̂Óü á Ï̂›˛ ÎyÓ˚ ˛ô!Ó˚̂ Ïüyïò ˆÓü Ñ˛!‡˛ò–

S5V ˜ãÓ xyÓã≈òy ˆÎõò Üy Ï̂äÈÓ˚ ˛ôyì˛yñ õ,ì˛ ≤Ãyí#Ó˚ ˆî£yÓ Ï̂ü°Ïñ «%̨ o ãúã v z̨!qîñ Ñ˛#›˛˛ôì˛D ˛ôâ˛ Ï̂òÓ˚ ö˛ Ï̂ú

˛ôâ˛òü#ú ¢)" ˜ãÓ Ñ˛íyñ ˆÓ˚yÜã#Óyí%ñ ¶˛y£zÓ˚y¢ñ ÓƒyÑ˛!›˛!Ó˚Î˚y ≤Ã¶,̨ !ì˛Ó˚ v z̨qÓ á Ï̂›˛–

S6V î%á≈›˛òy Óy Î%k˛!Ó@˘Ã Ï̂£Ó˚ ö˛ Ï̂ú Ö!òã ˆì˛ú Á ˆì˛ Ï̂úÓ˚ v z̨̨ ôãyì˛ oÓƒy!î ¢õ%̂ Ïo ˛ôv ¸̨̂ Ïú ì˛y ≤Ãyíáyì˛# î)°Ïí

¢,!‹T Ñ˛ Ï̂Ó˚– ãy£yã v%̨ !Óñ î%!›˛ ãy£y Ï̂ãÓ˚ õ Ï̂ïƒ Óy ˆÑ˛yò ãy£y Ï̂ãÓ˚ ¢y Ï̂Ì ˆâ˛yÓ˚y˛ôy£yv ¸̨ñ v%̨ Ï̂Óy˛ôyÌÓ˚ñ !£õ Ï̃ü Ï̂úÓ˚ ïyE˛yñ

›˛ƒyB˛yÓ˚ ˆÌ Ï̂Ñ˛ !äÈo˛ô Ï̂Ì ˆì˛ú â%§̨ £ẑ ÏÎ˚ ˛ôv ¸̨yñ ¢õ%̂ Ïo ›˛ƒyB˛yÓ˚ ¢yö˛ Ñ˛Ó˚yñ ¢õ%oÜ Ï̂¶≈̨ Ó˚ ˜ì˛ú Ï̂«˛e ˆÌ Ï̂Ñ˛ ˆì˛ú v ẑ̨ Ï_yú Ï̂òÓ˚

¢õÎ˚ î%á≈›˛òyñ ¢õ%o ì˛ú Ï̂î Ï̂üÓ˚ ˆì˛ Ï̂úÓ˚ ˛ôy£zúy£zò=!ú ˆÌ Ï̂Ñ˛ ˆì˛ú ˛ôv ¸̨y £zì˛ƒy!î ¶˛y Ï̂Ó ¢õ%̂ Ïo ˆì˛ú !õü Ï̂ì˛ ˛ôy Ï̂Ó˚–

Óì≈̨ õyòÑ˛y Ï̂ú £zÓ˚yÑ˛ÈÙ£zÓ˚yòÈÙÈÑ%̨ Ï̂Î˚ì˛ ¢Çú@¿ ¢õ%̂ Ïo Î%k˛ úyÜyÓ˚ ö˛ Ï̂ú ˆì˛ú ˆë˛ Ï̂ú üe&˛ô Ï̂«˛Ó˚ «˛!ì˛ Ñ˛Ó˚yÓ˚ ˆâ˛‹TyÎ˚

¢õ%̂ ÏoÓ˚ £yãyÓ˚ £yãyÓ˚ ≤Ãyí# õyÓ˚y ˆÜ Ï̂äÈ– ¢õ%̂ ÏoÓ˚ v z̨̨ ô!Ó˚ì˛ Ï̂ú ¶˛y¢õyò ˆì˛ Ï̂úÓ˚ xyhfl˛Ó˚í ˜ì˛!Ó˚ £ Ï̂FäÈñ ÎyÓ˚ ö˛ Ï̂ú

ã Ï̂úÓ˚ v z̨!qî Á ≤Ãyí#Ó˚ Ÿªy¢Ñ˛yÎ≈ Á ã#ÓòïyÓ˚̂ Ïí ¢õ¢ƒy £ Ï̂FäÈ– ˙ ˆì˛ú ãúÓy!£ì˛ £ Ï̂Î˚ !ÓÓ˚y›˛ ~úyÑ˛yÎ˚ ¢yõ%!oÑ˛

Óylfl˛ì˛s˛f ~ÓÇ v z̨̨ ôÑ)̨ úÓì≈̨ # xM˛È Ï̂úÓ˚ ã#ÓòÎyey Ï̂Ñ˛ òyòy¶˛y Ï̂Ó «˛!ì˛@˘Ãhfl˛ Ñ˛Ó˚̂ ÏäÈ–
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S7V ˛ôyÓ˚õyí!ÓÑ˛ xfl˛fñ ˆÓyõy £zì˛ƒy!î ¢õ%oì˛ Ï̂ú ˛ôÓ˚#«˛yõ)úÑ˛¶˛y Ï̂Ó !Ó Ï̂fl˛≥˛yÓ˚í Ñ˛Ó˚yÓ˚ ö˛ Ï̂ú ≤ÃÓú £y Ï̂Ó˚ ¢yõ%!oÑ˛

≤Ãyí#Ó˚ õ,ì%̨ ƒ Á î#á≈fl˛iyÎ˚# Ó˚y¢yÎ˚!òÑ˛ î)°Ï̂ ÏíÓ˚ ¢,!‹T £Î˚–

S8V ì˛y˛ô!Óî%ƒÍ ˆÑ˛w=!ú ˆÌ Ï̂Ñ˛ !òÜ≈ì˛ ÜÓ˚õ ã Ï̂ú !Ó!¶˛ß¨ ïyì˛Ó ˆÎÔÜ !õ Ï̂ü ãúyü Ï̂Î˚Ó˚ v z̨°åì˛y Ó,!k˛ Ñ˛ Ï̂Ó˚ ~ÓÇ

ã Ï̂úÓ˚ ˆ¶˛Ôì˛ñ Ó˚y¢yÎ˚!òÑ˛ Á ˜ãÓ ï Ï̂õ≈Ó˚ ˛ô!Ó˚Óì≈̨ ò á›˛yÎ˚–

S9V xƒy!¢v˛ Ó,!‹TÓ˚ ö˛ Ï̂ú ã Ï̂ú x¡‘ ïõ≈ ˆîÖy ˆîÎ˚– ö˛ Ï̂ú ÷ï% ˛ôyò#Î˚ !£¢y Ï̂Ó£z òÎ˚ fl ¨̨yò ~ÓÇ Ñ,̨ !°ÏÑ˛y Ï̂Î≈

ÓƒÓ£y Ï̂Ó˚Ó˚ ˛ô Ï̂«˛Á ˙ ãú î)!°Ïì˛ Ó Ï̂ú Üíƒ £Î˚–

≤Ãïyòì˛É Óyì˛y Ï̂¢ SO2 Á NO2 Üƒy Ï̂¢Ó˚ î)°Ïí ˆÌ Ï̂Ñ˛ xƒy!¢v˛ Ó,!‹TÓ˚ ¢,!‹T £Î˚–

2SO2 + O2 = 2SO3

H2O + SO3 = H2SO4

H2O + NO2 = H2NO3

Óyì˛y Ï̂¢Ó˚ ãú#Î˚ Óy Ï̂‹ôÓ˚ ¢y Ï̂Ì oÓ#¶)̨ ì˛ xÓfl˛iyÎ˚ ~£z xƒy!¢v˛ xí%=!ú Ìy Ï̂Ñ˛ Îy ˆÓ!ü áò#¶)̨ ì˛ xÓfl˛iyÎ˚ !ü!üÓ˚

Á Ó,!‹TÓ˚ ã Ï̂ú oÓ#¶)̨ ì˛ £ Ï̂Î˚ ˛ô,!ÌÓ# Ï̂ì˛ ~ Ï̂¢ ˛ô Ï̂v ¸̨–

S10V Ñ,̨ !°Ï̂ Ï«˛ Ï̂e ÓƒÓ£*ì˛ x!ì˛!Ó˚_´ ˛ô!Ó˚õyí ¢yÓ˚ñ !Ó°Ïy_´ Ñ˛#›˛òyüÑ˛ ˛ôîyÌ≈ Á xyÜyäÈyòyüÑ˛ Á°Ï%ï £zì˛ƒy!î

ˆÌ Ï̂Ñ˛ òy£ẑ Ï› Δ̨›˛ñ ö˛¢ Ï̂ö˛›˛ñ ˛ô›˛y Ï̂üÓ˚ òyòy ˆÎÔÜ ˜ì˛!Ó˚ £Î˚– ~äÈyv ¸̨y ã Ï̂úÓ˚ ≤ÃÓy£õyòì˛yÓ˚ îÓ˚&í «˛Î˚≤ÃyÆ õy!›˛Ó˚ Ñ˛íyÓ˚

¢y Ï̂Ì ˆ˛ô Ï̂› Δ̨y!úÎ˚yõ ˆÎÔÜ !õ Ï̂ü ãú î)°Ïí á›˛yÎ˚–

5.3.2 !Ó÷k˛ ã Ï̂úÓ˚ ïõ≈ Á =íyÓ!ú

ã Ï̂úÓ˚ !Ó÷k˛ì˛y ~ÓÇ =íy=í !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚ ì˛yÓ˚ ¢Ñ˛ú ˆ¶˛Ôì˛ñ Ó˚y¢yÎ˚!òÑ˛ ïõ≈ ~ÓÇ ˜ãÓ ≤ÃÑ,̨ !ì˛Ó˚ v z̨̨ ôÓ˚–

Ñ˛ì˛=!ú ˆ¶˛Ôì˛ïõ≈ Îy ã Ï̂úÓ˚ !Ó÷k˛ì˛y !Óâ˛y Ï̂Ó˚ ¢Ó≈y!ïÑ˛ =Ó˚&c˛ô)í≈ ì˛y ~Öy Ï̂ò ¢Ç Ï̂«˛ Į̈̂ ô xy Ï̂úyâ˛òy Ñ˛Ó˚y £ú–

S1V oÓ#¶)̨ ì˛ Óy ¶˛y¢õyò ˛ôîyÌ≈ ≠ ã Ï̂ú òyòyïÓ̊ Ï̂òÓ̊ ˛ôîyÌ≈ ¶˛y¢õyò Óy oÓ#¶)̨ ì˛ xÓfl įyÎ̊ ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó̊– ¶˛y¢õyò

¢)" Ólfl˛Ñ˛íyñ ˜ãÓ ˛ôîyÌ≈ SˆÎõò ì l̨s˛ñ ì%̨ úyñ ˜üÓyúñ ã#Óyí% £zì˛ƒy!îV xÌÓy x Ï̃ãÓ ˛ôîyÌ≈ SˆÎõò õy!›˛ñ ˛ôyÌÓ̊ñ £z›˛

£zì˛ƒy!îV î)°Ïí !£¢y Ï̂Ó v z̨̨ ô!fl įì˛ ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó̊– !Ñ˛ä%È ˛ôîyÌ≈ ¢Ó̊y¢!Ó̊ î)°Ïí !£¢y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó̊ ˆÎõò ÓƒyÑ˛!›˛!Ó̊Î̊y ã#Óyí%

£zì˛ƒy!îñ xyÓyÓ̊ !Ñ˛ä%È ˛ôîyÌ≈ xòƒ ˆÑ˛yò ˛ôîy Ï̂Ì≈Ó̊ ¢y Ï̂Ì !Ó!e´Î̊y Ñ˛Ó̊ Ï̂ú v z̨Í˛ôß̈ ˆÎÔÜ!›˛ î)°ÏÑ˛ ˛ôîyÌ≈ £Î̊– ˜ãÓ ˛ôk˛!ì˛ Ï̂ì˛

˜ãÓ î)°Ïí ˆÌ Ï̂Ñ˛ «˛!ì˛Ñ˛Ó̊ ˛ôîyÌ≈ v z̨Í˛ôß̈ £Î̊– ã Ï̂ú ¶˛y¢õyò Ñ˛íyãyì˛#Î̊ î)°Ïí Ï̂Ñ˛ !ö˛ú‰›˛yÓ̊ ˛ôk˛!ì˛ Ï̂ì˛ ˆüyïò Ñ˛Ó̊y £Î̊–

S2V ïyì˛Ó xyïy Ï̂òÓ˚ v z̨̨ ô!fl˛i!ì˛ ≠ v z̨Í¢ xò%¢y Ï̂Ó˚ Óã≈ƒ ã Ï̂ú òyòy ïÓ˚̂ ÏòÓ˚ ïyì%̨ Ó˚ ì˛!v ¸̨ÍÎ%_´ ˛ôÓ˚õyí% v z̨̨ ô!fl˛iì˛

Ìy Ï̂Ñ˛– ¢yïyÓ˚íì˛É  xyõÓ˚y «˛!ì˛Ñ˛Ó˚ ì˛!v ¸̨Í xyïyò Ó˚* Į̈̂ ô !â˛!£´ì˛ Ñ˛ Ï̂Ó˚ Ìy!Ñ˛ õyÑ≈̨ yÓ˚#ñ xy Ï̂¢≈!òÑ˛ñ xƒy!r›˛õ!òñ

ˆe´y!õÎ˚yõñ Ñ˛ƒyv˛!õÎ˚yõñ ˆÓ!Ó˚Î˚yõñ ˆÑ˛yÓyŒ›˛ ≤Ã¶,̨ !ì˛ ïyì%̨ Ó˚ xyòÎ˚̂ ÏÑ˛ñ Îy x“õyey Ï̂ì˛£z !Ó°Ïy_´ £ Ï̂Î˚ ˛ô Ï̂v ¸̨– ~äÈyv ¸̨y

fl ∫̨“ «˛!ì˛Ñ˛Ó˚ ïyì%̨  !£¢y Ï̂Ó xy Ï̂äÈÈÙÙÙÈ ˆ¢y!v˛Î˚yõñ xyÎ˚Ó˚òñ õƒyDy!òãñ xƒyú%!õ!òÎ˚yõñ !ãB˛ £zì˛ƒy!î–

ïyì˛Ó ì˛!v ¸̨Í xyïy Ï̂òÓ˚ õ)ú v z̨Í¢ £ú òyòy Ó˚y¢yÎ˚!òÑ˛ !ü“ñ ì˛!v ¸̨Í ≤Ã Ï̂ú˛ôò ~ÓÇ ïyì˛Ó o Ï̂ÓƒÓ˚ !ö˛!ò!üÇÈÙÈ~Ó˚

ãòƒ– ã Ï̂ú ˆÑ˛yò ïyì%̨ Ó˚ xyïyò xy Ï̂äÈñ ì˛y ãyòy ÌyÑ˛ Ï̂ú Ó˚y¢yÎ˚!òÑ˛ ˛ôk˛!ì˛ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ïyì%̨ !›˛ Ï̂Ñ˛ xòƒ ˆÑ˛yò

˛ôîy Ï̂Ì≈Ó˚ ¢y Ï̂Ì !Ó!e´Î˚y Ñ˛ Ï̂Ó˚ xoyÓƒ xïÉ Ï̂«˛˛ô v z̨Í˛ôß¨ Ñ˛ Ï̂Ó˚ ˛ô,ÌÑ˛ Ñ˛ Ï̂Ó˚ ˆòÁÎ˚y ¢Ω˛Ó–
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S2V «˛yÓ˚ì˛yÈÙÙÙÈ «˛yÓ˚ì˛yÓ˚ õy˛ôÑ˛ õyey £ Ï̂úy pHñ !Ó÷k˛ ã Ï̂úÓ˚ pH ≤ÃyÎ˚ ¢yì˛– ~Ó˚ Ñ˛õ pH Î%_´ ãú Ï̂Ñ˛ xy!¡‘Ñ˛

~ÓÇ ~Ó˚ ˆÌ Ï̂Ñ˛ ˆÓ!ü pH Î%_´ ãú Ï̂Ñ˛ «˛yÓ˚#Î˚ Óúy £Î˚– xy!¡‘Ñ˛ Á «˛yÓ˚#Î˚ v z̨¶˛Î˚ ≤ÃÑ˛yÓ˚ ãú «˛!ì˛Ñ˛Ó˚– ì˛y£z ã Ï̂úÓ˚

pH ¢Ó≈îy ¢y Ï̂ì˛Ó˚ Ñ˛yäÈyÑ˛y!äÈ £ÁÎ˚y xì˛ƒhs˘˛ ≤Ã Ï̂Î˚yãò–

S3V Óí≈ Á Üı˛ÈÙÙÙÈ !Ó÷k˛ ãú Óí≈£#ò ~ÓÇ Üı˛£#ò– ˆÑ˛Óúõye oÓ#¶)̨ ì˛ Óy ¶˛y¢õyò Ñ˛íyÓ˚ ãòƒ ã Ï̂ú Óí≈

Óy Üı˛ ˆîÖy !î Ï̂ì˛ ˛ôy Ï̂Ó˚– !Ó!¶˛ß¨ Ó˚y¢yÎ˚!òÑ˛ !ü Ï̂“Ó˚ S≤Ãïyòì˛ Ñ˛y˛ôv ¸̨ Óy xòƒ o Ï̂Óƒ Ó˚à Ñ˛Ó˚yV v z̨ÍÓ,_ Óã≈ƒ ã Ï̂ú

Ó˚!àò î)°ÏÑ˛ Ñ˛íyÓ˚ v z̨̨ ô!fl˛i!ì˛ Ìy Ï̂Ñ˛– Îy xyõy Ï̂îÓ˚ üÓ˚# Ï̂Ó˚Ó˚ ˛ô Ï̂«˛ «˛!ì˛Ñ˛yÓ˚Ñ˛– Óí≈ Á Üı˛ ã Ï̂ú î)°Ï̂ ÏíÓ˚ ˛ô!Ó˚â˛yÎ˚Ñ˛–

S4V ì˛y˛ôõyey ÈÙÙÙÈ ã Ï̂ú v z̨̨ ô!fl˛iì˛ òyòy ˜ãÓ Á x Ï̃ãÓ ˛ôîyÌ≈ ã Ï̂úÓ˚ ì˛y˛ôõyey !òÎ˚s˛f Ï̂í v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ ¶)̨ !õÑ˛y

˛ôyúò Ñ˛ Ï̂Ó˚– ã Ï̂úÓ˚ ì˛y˛ôõyeyÓ˚ v z̨̨ ôÓ˚ ˙ ã Ï̂ú Ó¢Óy¢Ñ˛yÓ˚# v z̨!qîÈÙÈ≤Ãyí# Á ã#Óyí%̂ ÏîÓ˚ ã#Óò !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚–

¢yïyÓ˚íì˛ ¶)̨ ì˛ú!fl˛iì˛ ãú Á !ü Ï̂“Ó˚ Óã≈ƒ ã Ï̂ú ì˛y˛ôõyey ˆÓ!ü Ìy Ï̂Ñ˛ Îy ˆÑ˛yòÁ ¶˛y Ï̂Ó ãúyü Ï̂Î˚ !õü Ï̂ú ãúyü Ï̂Î˚Ó˚

ì˛y˛ôõyì˛yÓ˚ ì˛yÓ˚ì˛õƒ ¢,!‹T Ñ˛ Ï̂Ó˚–

S5V oÓ#¶)̨ ì˛ x!: Ï̂ãò È(Dissolved Oxygen)ÙÙÙÈ ˛ô!Ó˚õyí ˆÎ Ï̂£ì%̨  ãúã v z̨!qî Á ≤Ãyí# ã Ï̂ú oÓ#¶)̨ ì˛

x!: Ï̂ãò Ï̂Ñ˛ Ÿªy¢@˘Ã£ Ï̂íÓ˚ Ñ˛y Ï̂ã ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ñ ì˛y£z ã Ï̂ú v z̨̨ ô!fl˛iì˛ x!: Ï̂ã Ï̂òÓ˚ ˛ô!Ó˚õyí ˙ ¢Ó ≤Ãyí# Ï̂îÓ˚ ã#Ó Ï̂òÓ˚

ãòƒ ~Ñ˛!›˛ =Ó˚&c˛ô)í≈ v z̨̨ ôyîyò– ~£z ˛ô!Ó˚õyí Ï̂Ñ˛ ≤ÃÑ˛yü Ñ˛Ó˚y £Î˚ DO õyey Ó˚* Į̈̂ ô– ãúã v z̨!q Ï̂îÓ˚ ¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’°Ï

~ÓÇ ÓyÎ%̊Ó˚ x!: Ï̂ãò £ú ã Ï̂ú v z̨̨ ô!fl˛iì˛ x!: Ï̂ã Ï̂òÓ˚ v z̨Í¢–

˜ãÓ x!: Ï̂ãò â˛y!£îy (Biological Oxygen Demand — BOD) ≠

˜ãÓ x!: Ï̂ã Ï̂òÓ˚ â˛y!£îy (Bilogocial Oxygen Demand) Óy ¢Ç Ï̂«˛ Į̈̂ ô BOD Óú Ï̂ì˛ ã Ï̂ú v z̨̨ ô!fl˛iì˛ ˜ãÓ

˛ôîyÌ≈ ˆÎõò ãúã ÓƒyÑ˛!›˛!Ó˚Î˚y ~ÓÇ xòƒyòƒ xí%ã#Ó# Ï̂îÓ˚ fl ∫̨y¶˛y!ÓÑ˛ Ñ˛yãÑ˛õ≈ Á Óyv ¸̨Ó,!k˛Ó˚ ãòƒ ã Ï̂ú oÓ#¶)̨ ì˛

x!: Ï̂ã Ï̂òÓ˚ â˛y!£îy Óy e´õ£…y¢õyò xÓfl˛iy Ï̂Ñ˛ ˆÓyG˛y Ï̂òy £Î˚– ~!›˛ ÚÚ!õ!ú@˘Ãyõ ≤Ã!ì˛ !ú›˛yÓ˚ÛÛ ~Ñ˛ Ï̂Ñ˛ ≤ÃÑ˛yü Ñ˛Ó˚y £Î˚–

!ü“ÈÙÈÑ˛yÓ˚Öyòy Óy ˆ˛ôÔÓ˚ ~úyÑ˛yÎ˚ ÓƒÓ£*ì˛ Óã≈ƒ ãˆÏú v˛z˛ô!fl˛iì˛ ˜ãÓ ˛ôîyÌ≈=!ú !Ñ˛ä%È x!ì˛ «%˛o ãúâ˛Ó˚

≤Ãyí#Ó˚ Öyîƒ– ˙ ¢Ó ˜ãÓ Ólfl˛ˆÏÑ˛ ˜ãÓ «˛!Î˚°%å (biodegradable) ÓˆÏú– ˆÎõò üÑ≈˛Ó˚yñ ˆ≤Ãy!›˛òñ ˆfl˛¨£ãyì˛#Î˚

˛ôîyÌ≈ñ xƒyúˆÏÑ˛y£úñ xƒyú!v˛£y£zv˛ñ ~fi›˛yÓ˚ £zì˛ƒy!î ~ÓÇ v˛z!qî Á ≤Ãyí#Ó˚ ˆî£yÓˆÏü°Ï– ãú ~£z ¢Ñ˛ú ˜ãÓ

˛ôîyÌ≈ myÓ˚y î)!°Ïì˛ £ˆÏú ˆ¢£z î)!°Ïì˛ ˛ôîyÌ≈ˆÏÑ˛ Ó˚y¢yÎ˚!òÑ˛¶˛yˆÏÓ !ÓˆÏÎ˚y!ãì˛ Ñ˛Ó˚yÓ˚ ãòƒ ≤ÃˆÏÎ˚yãò ÓƒyÑ˛!›˛!Ó˚Î˚y Á

xí%ã#Ó# ≤Ãyí#– xyõÓ˚y ¢yïyÓ˚í¶˛yˆÏÓ ãy!ò ˆÎ ãú Îì˛ ˆÓü# ˛ô!Ó˚õyí î)!°Ïì˛ £ˆÏÓñ ì˛ì˛£z ˆ¢£z ãˆÏú v˛z˛ô!fl˛iì˛

ÓƒyÑ˛!›˛!Ó˚Î˚y Á ã#Óyí%Ó˚y ¢ÇÖƒyÎ˚ Óyv˛¸ˆÏÓ ~ÓÇ !òˆÏãˆÏîÓ˚ ˆÓ§ˆÏâ˛ ÌyÑ˛yÓ˚ ≤ÃˆÏÎ˚yãˆÏò ãˆÏú v˛z˛ô!fl˛iì˛ î)!°Ïì˛ ˛ôîyÌ≈ˆÏÑ˛

˛ô!â˛ˆÏÎ˚ ˛ô%!‹T¢M˛ÈÎ˚ Ñ˛Ó˚ˆÏì˛ â˛y£zˆÏÓ– ~Ó˚ ãòƒ ãˆÏú v˛z˛ô!fl˛iì˛ x!:ˆÏãò ˆÓ!ü ˛ô!Ó˚õyˆÏí ÓƒÓ£*ì˛ £ˆÏì˛ ÌyÑ˛ˆÏÓ–

ö˛ˆÏú î)!°Ïì˛ ãˆÏú ã#Óyí%Ó˚ ¢ÇÖƒy Îì˛ Óyv˛¸ˆÏÓ oÓ#¶)˛ì˛ x!:ˆÏãòÓ˚ ˛ô!Ó˚õyí ì˛ì˛ Ñ˛õˆÏÓ– ˜ãÓ ˛ôîyˆÏÌ≈Ó˚

ã#Óyí%á!›˛ì˛ «˛Î˚ £Î˚ î%£z ≤ÃÑ˛yˆÏÓ˚ÈÙÙÙÈ

S1V ¢Óyì˛ ≤Ã!e´Î˚yÎ˚ Ñ˛yÓ≈ò v˛y£zÈÙÈx:y£zv˛ Á ãú v z̨Í˛ôß¨ £Î˚ x!: Ï̂ãò myÓ˚y î)°ÏÑ˛ ˜ãÓ ˛ôîy Ï̂Ì≈Ó˚ ãyÓ˚í á Ï̂›˛–

S2V xÓyì˛ ≤Ã!e´Î˚y £ Ï̂úy !ÓãyÓ˚í ˛ôk˛!ì˛ ÎyÓ˚ myÓ˚y ££ẑ Ïv»̨ yÑ˛yÓ≈òñ Ñ˛yÓ≈ò v˛y£zÈÙÈx:y£zv˛ñ xƒy Ï̂õy!òÎ˚yñ

£y£ẑ Ïv»̨ y Ï̂ãò ¢yúö˛y£zv˛ ≤Ã¶,̨ !ì˛ v z̨Í˛ôß¨ £Î˚–

xÌ≈yÍ ã Ï̂ú v z̨̨ ô!fl˛iì˛ ˜ãÓ«˛!Î˚°%å î)°ÏÑ˛ ˜ã!ÓÑ˛ ˛ôîy Ï̂Ì≈Ó˚ ˛ô!Ó˚õyí Á£z ã Ï̂ú v z̨̨ ô!fl˛iì˛ xyí%Ó#«˛!íÑ˛ ≤Ãyí# Ï̂îÓ˚

x!: Ï̂ãò â˛y!£îy ˆÌ Ï̂Ñ˛ ˛ô!Ó˚õy˛ô Ñ˛Ó˚y £Î˚– xÌ≈yÍ ˜ãÓ x!: Ï̂ãò â˛y!£îy myÓ˚y xyõÓ˚y ã Ï̂úÓ˚ ˜ãÓ î)°Ï̂ ÏíÓ˚ õyey
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!òí≈Î˚ Ñ˛!Ó˚ ~ÓÇ ≤Ã!ì˛ !ú›˛yÓ˚ Óã≈ƒ ã Ï̂ú v z̨̨ ô!fl˛iì˛ ˜ãÓ ˛ôîy Ï̂Ì≈Ó˚ ¢Óyì˛ ˜ãÓ «˛ Ï̂Î˚Ó˚ ãòƒ Îì˛ !õ!ú@˘Ãyõ x!: Ï̂ãò

≤Ã Ï̂Î˚yãò ì˛y Ï̂Ñ˛ Á£z ã Ï̂úÓ˚ BOD õyey Óúy £Î˚– ˛ôÓ˚#«˛yõ)úÑ˛ ¶˛y Ï̂Ó Á£z õyò !òí≈̂ ÏÎ˚Ó˚ ãòƒ ˆÑ˛yò ã Ï̂úÓ˚ òõ%òy Ï̂Ñ˛

˛ô§yâ˛!îò 20°C ì˛y˛ôõyeyÎ˚ ˆÓ˚̂ ÏÖ oÓ#¶)̨ ì˛ x!: Ï̂ã Ï̂òÓ˚ ˛ô!Ó˚õyí Ñ˛ì˛›˛y Ñ˛ Ï̂õ Ï̂äÈ ì˛y ˛ô!Ó˚õy˛ô Ñ˛Ó˚y £Î˚–

Ó˚y¢yÎ˚!òÑ˛ x!: Ï̂ãò â˛y!£îy (Chemical Oxygen Demand) ≠

Ñ,̨ !°Ï Á !ü“ ˆ«˛ Ï̂e ÓƒÓ£*ì˛ ã Ï̂ú ≤ÃyÎ˚£z !Ó!¶˛ß¨ ã!›˛ú ˜ãÓ ˆÎÔ Ï̂ÜÓ˚ î)°Ïí á Ï̂›˛ Îy o&ì˛ ˜ãÓ «˛Î˚≤ÃyÆ £Î˚ òy

~ÓÇ ~ Ï̂îÓ˚ ˛ô!Ó˚õyí BOD myÓ˚y õy˛ôy ¢Ω˛Ó– ~=!ú ¢yïyÓ˚í¶˛y Ï̂Ó Î Ï̂Ì‹T fl˛iyÎ˚# ˜ãÓ ˆÎÔÜ Îy ¢£ Ï̂ã !Ó Ï̂Î˚y!ãì˛

£Î˚ òy ~ÓÇ Ó˝ ÓäÈÓ˚ ã Ï̂ú x!ÓÑ,̨ ì˛ xÓfl˛iyÎ˚ ˆÌ Ï̂Ñ˛ ÎyÎ˚– ˆÑ˛Óúõye !Ó Ï̂ü°Ï ïÓ˚̂ ÏòÓ˚ ˆÑ˛yò ã#Óyí%Ó˚ v z̨̨ ô!fl˛i!ì˛ Ï̂ì˛

ï#Ó˚ Ü!ì˛ Ï̂ì˛ !Ó Ï̂Î˚y!ãì˛ £Î˚– ~=!ú fl˛iyÎ˚# ~ÓÇ xì˛ƒhs˛ «˛!ì˛Ñ˛Ó˚ î)°Ïí–

v z̨îy£Ó˚ífl ∫̨Ó˚*˛ô ˆÑœ̨ y!Ó˚òÎ%_´ ˆÎÔÜñ !ö˛òú ~ÓÇ !ö˛òú ãyì˛#Î˚ ã!›˛ú £y£ẑ Ïv»̨ yÑ˛yÓ≈òñ !Ñ˛ä%È ¢yÓyò ãyì˛#Î˚ ˆÎÔÜñ

Ñ˛#›˛òyüÑ˛ ˛ôîy Ï̂Ì≈Ó˚ õ Ï̂ïƒ xÓ!fl˛iì˛ ˜ãÓ ˆÎÔÜ– ~£z ïÓ˚̂ ÏòÓ˚ ˛ôîy Ï̂Ì≈Ó˚ ˆõy›˛ ˛ô!Ó˚õy˛ô Ï̂Ñ˛ Óúy COD £Î˚–

˜ãÓ v z̨̨ ôy Ï̂Î˚ «˛Î˚≤ÃyÆ £Î˚ òy ~õò Ó˚y¢yÎ˚!òÑ˛ ˛ôîy Ï̂Ì≈Ó˚ ãòƒ ≤Ã Ï̂Î˚yãò#Î˚ x!: Ï̂ãò Ï̂Ñ˛ Á£z ã Ï̂úÓ˚ Ó˚y¢yÎ˚!òÑ˛

x!: Ï̂ãò â˛y!£îy Óúy £Î˚ ~ÓÇ !õ!ú@˘Ãyõ ≤Ã!ì˛ !ú›˛yÓ˚ ~Ñ˛ Ï̂Ñ˛ ≤ÃÑ˛yü Ñ˛Ó˚y £Î˚–

5.3.3 ãúî)°Ï̂ ÏíÓ˚ ö˛ Ï̂ú õyòÓ Ï̂î Ï̂£ ¢,‹T ˆÓ˚yÜÓƒy!ï

ãúÓy!£ì˛ Óƒy!ï £ Ï̂úy ˆÑ˛yòÁ õy£ẑ Ïe´yxÜ≈y!ò¢õ‰ÈÙÈ~Ó˚ ¢Çe´õí Îy ≤Ãïyòì˛É ˛ôyò#Î˚ ãú Óy Öyîƒ ≤Ãlfl˛!ì˛Ó˚ Ñ˛y Ï̂ã

ÓƒÓ£*ì˛ ã Ï̂úÓ˚ î)°Ï̂ ÏíÓ˚ ö˛ú– ˛ô,!ÌÓ# Ï̂ì˛ Ü Ï̂v ¸̨ ≤Ã!ì˛ ÓäÈÓ˚ ãúÓy!£ì˛ ˆÓ˚y Ï̂ÜÓ˚ Ñ˛yÓ˚̂ Ïí ≤ÃyÎ˚ 2 !õ!úÎ˚ò õyò%̂ Ï°ÏÓ˚ õ,ì%̨ ƒ

á Ï̂›˛ Ï̂ä SWHOÙÈ~Ó˚ ì˛Ìƒyò%¢y Ï̂Ó˚V x!Ó÷k˛ ãú˛ôyòñ ˆüÔâ˛yú Ï̂Î˚Ó˚ x˛ô!Ó˚!FäÈß¨ì˛y Óy xfl ∫̨yfl˛iƒÑ˛Ó˚ v z̨̨ ôy Ï̂Î˚ ã Ï̂úÓ˚

ÓƒÓ£yÓ˚ ˆÌ Ï̂Ñ˛– ãúÓy!£ì˛ ˆÓ˚yÜ=!úÓ˚ ¢Çe´õí ≤Ãïyò Ñ˛yÓ˚í £Î˚ ˆ≤Ãy Ï̂› Δ̨y Ï̂ãyÎ˚y Óy ¶˛y£zÓ˚y¢ Óy ã#Óyí% SÓƒyÑ˛!›˛!Ó˚Î˚yV

Óy ˛xy!s˛fÑ˛ ˛ôÓ˚ã#Ó# (intestinal parasites) ≤Ã¶,̨ !ì˛Ó˚ ¢Çe´õí– !ò Ï̂â˛Ó˚ ì˛y!úÑ˛yÎ˚ ≤Ãïyò Ñ˛ Ï̂Î˚Ñ˛!›˛ ãúÓy!£ì˛ ˆÓ˚yÜñ

ì˛y Ï̂îÓ˚ ïyÓ˚Ñ˛ Óy£Ñ˛ ~ÓÇ ˆÓ˚y Ï̂ÜÓ˚ v z̨̨ ô¢Ü≈ Á ≤Ã Ï̂Ñ˛y Į̈̂ ôÓ˚ ¢Ç!«˛Æ ˛ô!Ó˚â˛Î˚ ˆîÁÎ˚y £ú–

ÓƒyÑ˛!›˛!Ó˚Î˚y á!›˛ì˛ ˆÓ˚yÜ ≠

î)!°Ïì˛ ãú ˆÌ Ï̂Ñ˛ ÓƒyÑ˛!›˛!Ó˚Î˚y ¢Çe´õ Ï̂í òyòyò ïÓ˚̂ ÏòÓ˚ ˆÓ˚yÜ £ Ï̂ì˛ ˛ôy Ï̂Ó˚– ˆÎõò ˛ôyò#Î˚ Á Öyîƒ ≤Ãlfl˛ Ï̂ì˛ ÓƒÓ£*ì˛

ã Ï̂úÓ˚ î)°Ïí ˆÌ Ï̂Ñ˛ !Ó!¶˛ß¨ ˆÓ˚yÜ ˆîÖy ˆîÎ˚– ˆÎõòÈÙÙÙÈ

(i) Ñ˛ Ï̂úÓ˚y ≠ ãúî)°Ï̂ ÏíÓ˚ ˆÌ Ï̂Ñ˛ ¢,!‹T £ÁÎ˚y ~£z ˆÓ˚yÜ ≤ÃyÎ˚üÉ£z ¶˛yÓ˚̂ Ïì˛Ó˚ òyòy @˘Ãyõ Óy õö˛Éfl ∫̨ú ~úyÑ˛yÎ˚

õ£yõyÓ˚# xyÑ˛y Ï̂Ó˚ ˆîÖy ˆîÎ˚– ~Ó˚ ö˛ Ï̂ú ˆÓ˚yÜ# !î Ï̂ò 30ÈÙÈ50 ÓyÓ˚ ã Ï̂úÓ˚ õ Ï̂ì˛y ˛ôyÎ˚Öyòy Á Ó!õ Ñ˛ Ï̂Ó˚– ö˛ Ï̂ú üÓ˚#Ó˚

ˆÌ Ï̂Ñ˛ x!ì˛!Ó˚_´˛ ˛ô!Ó˚õyí ãú ˆÓ!Ó˚̂ ÏÎ˚ !Ü Ï̂Î˚ xì˛ƒ!ïÑ˛ î%Ó≈úì˛yñ õyÌy ˆáyÓ˚y ≤Ã¶,̨ !ì˛ v z̨̨ ô¢Ü≈Á ˆîÖy ˆîÎ˚– ~!›˛ ~Ñ˛!›˛

¢Çe´yõÑ˛ ˆÓ˚yÜñ ~Ó˚ ≤Ã!ì˛ Ï̂Ó˚y Ï̂ïÓ˚ ãòƒ ›˛#Ñ˛y ˆòÁÎ˚y ≤Ã Ï̂Î˚yãò–

(ii) ›˛y£zö˛ Ï̂Î̊v˛ ≠ î)!°Ïì˛ ãú ˛ôyò Ñ˛Ó̊ Ï̂ú ~£z ≤ÃÑ˛yÓ̊ ãμÓ̊ ˆîÖy ˆîÎ̊– ~£z ˆÓ̊yÜ ÓƒyÑ˛!›˛!Ó̊Î̊y Óy!£ì˛ ~ÓÇ ÖyÓyÓ̊ Óy

ã Ï̂ú õy!äÈ Ó¢yÓ̊ ö˛ Ï̂ú ~!›˛ äÈv˛̧yÎ̊– ~£z ˆÓ̊y Ï̂ÜÓ̊ ö˛ Ï̂ú ≤Ãâ˛[˛ ãμÓ̊ñ üÓ̊# Ï̂Ó̊ ÓƒyÌyñ õyÌyÎs f̨íy Á ˆ˛ô Ï̂›˛Ó̊ x¢%Ö ˆîÖy ÎyÎ̊–

¶˛y£zÓ˚y¢ á!›˛ì˛ ˆÓ˚yÜ ≠

ã Ï̂úÓ˚ î)°Ïí ˆÌ Ï̂Ñ˛ !Ó!¶˛ß¨ ¶˛y Ï̂Ó õyòÓ Ï̂î Ï̂£ òyòy ¶˛y£zÓ˚y¢ á!›˛ì˛ ˆÓ˚yÜ £ Ï̂Î˚ Ìy Ï̂Ñ˛ ˆÎõòñ ˆ£˛ôy›˛y£z!›˛¢‰ A Á
B, ˆ˛ôy!úÁñ ¶˛y£zÓ˚y¢ á!›˛ì˛ òyòy ïÓ˚̂ ÏòÓ˚ ãyòy Á xãyòy ãμÓ˚ Á ≤Ãy¢!DÑ˛ ˆÓ˚yÜ Óƒ!ï–
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(ii) ˆ£˛ôy›˛y£z!›˛¢‰ BÈÙÙÙÈ ~!›˛ Öyîƒ Á ã Ï̂ú ¶˛y£zÓ˚y¢ ¢Çe´yõ Ï̂íÓ˚ ö˛ Ï̂ú á Ï̂›˛ Ìy Ï̂Ñ˛– !ü÷Ó˚y o&ì˛ ~£z ˆÓ˚y Ï̂Ü

xye´yhs˛ £Î˚– ~£z ˆÓ˚y Ï̂Ü õ%ÖÈÙÈˆâ˛yÖ Á üÓ˚# Ï̂Ó˚Ó˚ â˛yõv˛̧yÎ˚ £ú%î Ó˚̂ ÏàÓ˚ xy¶˛y ˆîÖy ÎyÎ˚– ˆ˛ô Ï̂›˛ ÓƒÌyñ Ó!õ ¶˛yÓ Á

£ã Ï̂õÓ˚ ¢õ¢ƒy £Î˚– ~£z ˆÓ˚y Ï̂ÜÓ˚ ¢!‡˛Ñ˛ !â˛!Ñ˛Í¢y òy £ Ï̂ú !ú¶˛y Ï̂Ó˚ Ñ˛ƒy™yÓ˚ £ÁÎ˚yÓ˚ xyüB˛y Ìy Ï̂Ñ˛–

(iii) ˆ˛ôy!úÁÈÙÙÙÈ ~£z ˆÓ˚yÜ !ü÷ Ï̂îÓ˚ ˆî Ï̂£ o&ì˛ ¢Çe´yhs˛ £Î˚– ~Ó˚ ˆÌ Ï̂Ñ˛ xD !ÓÑ,̨ !ì˛ ~ÓÇ ˛ôƒyÓ˚y!ú!¢¢‰ £ÓyÓ˚

xyüB˛y ˜ì˛!Ó˚ £Î˚– ã Ï̂ß√Ó˚ ˛ôÓ˚ ˆÓü Ñ˛ Ï̂Î˚Ñ˛ÓyÓ˚ ≤Ã!ì˛ Ï̂Ó˚yïÑ˛ ›˛#Ñ˛y @˘Ã£í Ñ˛Ó˚̂ Ïú ~£z ˆÓ˚y Ï̂ÜÓ˚ ¢Ω˛yÓòy !òõ≈)ú £Î˚–

Ó̊y¢yÎ̊!òÑ˛ î)°Ïí á!›˛ì˛ ˆÓ̊yÜ ≠

ã Ï̂ú v z̨̨ ô!fl įì˛ !Ó!¶˛ß̈ Ó˚y¢yÎ˚!òÑ˛ ˛ôîyÌ≈ ˆÌ Ï̂Ñ˛ òyòy ïÓ˚̂ ÏòÓ˚ ˆÓ˚yÜ £ Ï̂ì˛ ˛ôy Ï̂Ó˚ ˆÎõòÈÙÙÙÈ

(i) xy Ï̂¢≈!òÑ˛ ˆÎÔÜ ˆÌ Ï̂Ñ˛ üÓ˚# Ï̂Ó˚Ó˚ !Ó!¶˛ß̈ xÇ Ï̂ü òyòy õyÓ˚ydÑ˛ ˆÓ˚yÜ £ Ï̂ì˛ ˛ôy Ï̂Ó˚– ˛ô Ï̂Ó˚ xyõÓ˚y ~ ¢¡∫̂ Ïı˛

!Óhfl˛y!Ó˚ì˛ xy Ï̂úyâ˛òy Ñ˛Ó˚̂ ÏÓy–

(ii) ã Ï̂ú v z̨̨ ô!fl įì˛ òyòy ïyì˛Ó ˆÎÔÜ ˆÌ Ï̂Ñ˛ â˛õ≈̂ ÏÓ˚yÜ Á ˆ˛ô Ï̂›˛Ó˚ x¢%Ö £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

(iii) ãú Ï̂üyï Ï̂òÓ˚ ãòƒ ÓƒÓ£*ì˛ Ó˚y¢yÎ˚!ò Ï̂Ñ˛Ó˚ x˛ô!Ó˚!õì˛ ÓƒÓ£yÓ˚ ~ÓÇ ãú ˆÌ Ï̂Ñ˛ ˆ¢=!ú ˛ô,ÌÑ˛#Ñ˛Ó˚í òy

Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚yÓ˚ ö˛ Ï̂ú ãú î)!°Ïì˛ £Î˚– ˆÎõò ˆÑœ̨ y!Ó˚òñ öœ$̨ !Ó˚ò á!›˛ì˛ ˆÎÔÜ !õ!◊ì˛ ˛ô!Ó˚̂ ÏüyïÑ˛– ~£z ïÓ˚̂ ÏòÓ˚ î)!°Ïì˛ ãú

ÓƒÓ£yÓ˚ Ñ˛Ó˚yÓ˚ ö˛ Ï̂ú â˛õ≈̂ ÏÓ˚yÜ ˆÌ Ï̂Ñ˛ ÷Ó˚& Ñ˛ Ï̂Ó˚ ÎÑ,̨ Í ö%̨ ¢ö%̨ ¢ Óy £*îÎ Ï̂s f̨Ó˚ ¢õ¢ƒy Óy ˛ôƒyÓ˚y!ú!¢¢ ~ÓÇ £y Ï̂v˛̧Ó˚ Ü‡˛ Ï̂ò

!ÓÑ,̨ !ì˛ á›˛ Ï̂ì˛ ˛ôy Ï̂Ó˚– !Ó Ï̂ü°Ïì˛É õy Ï̂Î˚Ó˚ üÓ˚# Ï̂Ó˚ î)°Ï̂ ÏíÓ˚ ¢Çe´õí á›˛yÓ˚ ö˛ Ï̂ú ì˛yÓ˚ !ü÷ !ÓÑ,̨ ì˛ xD !ò Ï̂Î˚ ãß√@˘Ã£í

Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

ˆÓ˚yÜ ¢Çe´yõí fl˛iyò Óy£Ñ˛ ã#Óyí% ãˆÏú v˛z˛ô!fl˛i!ì˛Ó˚ Ñ˛yÓ˚í  ˆÓ˚yˆÏÜÓ˚ v˛z˛ô¢Ü≈

1V xƒy!õ!ÓÎ˚y!¢¢‰ £yì˛ ˆÌ Ï̂Ñ˛ õ%Ö ˆ≤Ãy Ï̂›˛y Ï̂ãyÎ˚y x˛ô!Ó˚̂ Ïüy!ïì˛ ˛ôyò#Î˚ ãúñ Öyú ì˛úˆÏ˛ôˆÏ›˛ ÓƒÌyñ Ñœ˛y!hs˛ñ Áãò

˛ôÎ≈hs˛ Óy òî#òyúyñ Ók˛ ãˆÏú õy!äÈÓ˚ Ñ˛ˆÏõ ÎyÁÎ˚yñ ÓyÓ˚ ÓyÓ˚ Ó!õÈÙÈ

Ó¢Óy¢ ˛ôyÎ˚Öyòyñ ÜƒyˆÏ¢Ó˚

ÓƒÌyó ãμÓ˚¶˛yÓ

2V !ãÎ˚yÓ˚!v˛Î˚y ÈÛÛ ÈÛÛ x˛ô!Ó˚ˆÏüy!ïì˛ ãˆÏúÓ˚ ¢Çfl˛ôü≈ñ v˛yÎ˚!Ó˚Î˚yñ ì˛úˆÏ˛ôˆÏ›˛ xfl˛∫!hfl˛ñ

ã#Óyí% òyüÑ˛ ÓƒÓ£yÓ˚ òy Ñ˛Ó˚yñ ÜƒyˆÏ¢Ó˚ v˛z˛ôoÓ–

¶˛yDy ˛ôy£zˆÏ˛ôÓ˚ ö%˛ˆÏ›˛yÓ˚ õˆÏïƒ !îˆÏÎ˚

î)!°Ïì˛ ˆ¶˛ÔõãˆÏúÓ˚ ≤ÃˆÏÓüñ õyò%°Ï

Á ã#Óãls˛Ó˚ ~Ñ˛£z v˛zÍ¢ ˆÌˆÏÑ˛

ãú ÖyÁÎ˚y Óy fl˛¨yò–

3V !e´ˆÏ≤WzyˆÏfl˛ôy!Ó˚ÈÙÈ õ%Ö Á Üúy ÈÛÛ !ö˛Œ›˛yˆÏÓ˚Ó˚ ãy!ú Óy ˆ¶˛ì˛ˆÏÓ˚Ó˚˛ öœ$˛ñ ÓyÓ˚ÓyÓ˚ Ó!õ Á ˛ôyì˛úy

!v˛Á!¢¢‰ ˛ôye!›˛ ã#Óyí%õ%_´ òy Ñ˛Ó˚yÓ˚ ö˛ˆÏú ˛ôyÎ˚Öyòyñ üÓ˚#ˆÏÓ˚Ó˚ Áãò

ˆ¢ÖyˆÏò ~£z ˆ≤ÃyˆÏ›˛yˆÏãyÎ˚y ãß√ Ñ˛ˆÏõ ÎyÁÎ˚yñ £ãõ ü!_´

ˆòÎ˚ñ xòƒ ã#Óãls˛Ó˚ üÓ˚#Ó˚ Á ò‹T £ÁÎ˚yñ fi›˛õyˆÏÑ˛Ó˚ Ó,!k˛ñ

Óã≈ƒ ˆÌˆÏÑ˛ !Óú £zì˛ƒy!îˆÏì˛ !ÜˆÏÎ˚ Üƒy¢ £ÓyÓ˚ ≤ÃÓíì˛y–

ˆõˆÏü–

4V !fl˛ÒˆÏfi›˛yˆÏ¢y!õÎ˚y!¢¢‰ õ%Ö ˛ôƒyÓ˚y¢y£z›˛ ≤ÃÓy£õyò î)!°Ïì˛ ãˆÏú x§yü ÜyˆÏÎ˚Ó˚ â˛yõv˛¸yÎ˚ ãμyúyñ â%˛úÑ˛y!ò

üyõ%ˆÏÑ˛Ó˚ ˆÖyú £zì˛ƒy!îˆÏì˛ ~£z ãμÓ˚ ¶˛yÓñ ¢!î≈ÈÙÈÑ˛y!ü ~ÓÇ

≤ÃÑ˛yÓ˚ ˛ôƒyÓ˚y¢y£z›‰˛ xÓfl˛iyò Ñ˛ˆÏÓ˚– ˆ˛ô!ü¢M˛ÈyúˆÏò ¢õ¢ƒy–

5V õƒyˆÏú!Ó˚Î˚y Ó˚_´ ˆ≤Ãy Ï̂›˛y Ï̂ãyÎ˚y fl f̨# xƒyˆÏòy!ö˛!ú¢ õüy ~£z ˆÓ˚yÜ Ñ§˛y˛ô%!ò !îˆÏÎ˚ o&ì˛ ãμÓ˚ xy¢yñ

Ó£ò Ñ˛ˆÏÓ˚– ˆÖyúy ãyÎ˚ÜyÎ˚ áyõ !îˆÏÎ˚ ãμÓ˚ ˆäÈˆÏv˛¸ ÎyÁÎ˚yñ

˛ô!Ó˚‹ÒyÓ˚ ãˆÏú ~£z õüy ≤Ãâ%˛Ó˚ î%Ó≈úì˛y Áãò £…y¢–

˛ô!Ó˚õyˆÏí ÓÇü!Óhfl˛yÓ˚ Ñ˛ˆÏÓ˚–
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xy Ï̂¢≈!òÑ˛ î)°Ïí ≠

x!ì˛!Ó˚_´ xy Ï̂¢≈!ò Ï̂Ñ˛Ó˚ v z̨̨ ô!fl˛i!ì˛Ó˚ Ñ˛yÓ˚̂ Ïí ã Ï̂ú ¢,‹T î)°Ïí Ï̂Ñ˛ xy Ï̂¢≈!òÑ˛ î)°Ïí Ó Ï̂ú–

xy Ï̂¢≈!òÑ˛ ~Ñ˛!›˛ xïyì˛Ó ˆõÔú Îy ïyì%̨ Ó˚ ¢ Ï̂D !Ó!e´Î˚y Ñ˛ Ï̂Ó˚ !Ó!¶˛ß¨ !Ó°Ïy_´ ïyì˛Ó ˆÎÔÜ ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ ˆÎõò

xy!¢≈̂ Ïò›‰̨ ¢ñ xy!¢≈ò Üƒy¢ñ xy!¢≈òy£z›˛¢‰ñ xy Ï̂¢≈ò x:y£zv˛ £zì˛ƒy!î Îy ã Ï̂ú Óy õy!›˛ Ï̂ì˛ v z̨̨ ô!fl˛i!ì˛ ¢õhfl˛ ˛ô!Ó˚̂ ÏÓü Ï̂Ñ˛

î)!°Ïì˛ Ñ˛ Ï̂Ó˚– xy Ï̂¢≈!òÑ˛ ÓƒÓ£yÓ˚ÈÙÙÙÈ xy Ï̂¢≈!òÑ˛ á!›˛ì˛ ˆÎÔÜ=!ú !Ó°Ïy_´ Á «˛!ì˛Ñ˛Ó˚ £ Ï̂úÁ ì˛y !Ó!¶˛ß¨ ≤Ã Ï̂Î˚yã Ï̂ò

≤ÃyÎ˚£z ÓƒÓ£yÓ˚ Ñ˛Ó˚y £ Ï̂Î˚ Ìy Ï̂Ñ˛– ˆÎõòÈÙÙÙÈ

S1V Ñ,̨ !°Ï̂ Ï«˛ Ï̂e Ñ˛#›˛òyüÑ˛ !£¢y Ï̂Óñ S2V Ó˚àñ Á°Ï%ïñ ¢yÓyòñ Óƒy›˛yÓ˚# £zì˛ƒy!î !òõ≈y Ï̂í ~ÓÇ £ẑ ÏúÑ˛› Δ̨!òÑ˛ !ü Ï̂“ñ

S3V Ñ˛y‡˛ Ï̂Ñ˛ ˛ôâ˛ò ~ÓÇ Ñ˛# Ï̂›˛Ó˚ xye´õí ˆÌ Ï̂Ñ˛ Ó˚«˛y Ñ˛Ó˚yÓ˚ ãòƒ Ó˚y¢yÎ˚!òÑ˛ v z̨̨ ôyîyò !£¢y Ï̂Óñ S4V ÜÓy!î ˛ô÷Ó˚

ˆî Ï̂£ Ñ˛#›˛ £zì˛ƒy!îÓ˚ ¢Çe´õí ˆÓ˚yï Ñ˛Ó˚yÓ˚ ãòƒ–

¢y¡±!ì˛Ñ˛ Ñ˛y Ï̂ú õy!›˛ Ï̂ì˛ Ü¶˛#Ó˚ òúÑ)̨ ˛ô ˆÖ§yv ¸̨yÓ˚ Óƒy˛ôÑ˛ì˛yÓ˚ ãòƒ õy!›˛Ó˚ Ü¶˛#Ó˚ hfl˛ Ï̂Ó˚ xÓ!fl˛iì˛ xy¢≈!òÑ˛ !Ó°Ïy_´

ˆÎÔ Ï̂Ü ˛ô!Ó˚íì˛ £ Ï̂Î˚ ˛ôyò#Î˚ ã Ï̂ú !õ Ï̂ü Îy Ï̂FäÈ– !ÓK˛yò# Ï̂îÓ˚ ïyÓ˚íy xò%¢y Ï̂Ó˚ î!«˛íÈÙÈ˛ô)Ó≈ ~!üÎ˚yÓ˚ ¶˛yÓ˚ì˛ñ ÓyÇúy Ï̂îüñ

õyÎ˚yòõyÓ˚ñ â˛#òñ ◊#úB˛yñ ì˛y£zÁÎ˚yòñ Ó˚y!üÎ˚y £zì˛ƒy!î ˆî Ï̂üÓ˚ õy!›˛Ó˚ Ü¶˛#Ó˚ hfl˛ Ï̂Ó˚ xy Ï̂¢≈!ò Ï̂Ñ˛Ó˚ x!hfl˛c xy Ï̂äÈ– òúÑ)̨ ˛ô

ˆÖ§yv ¸̨yÓ˚ ö˛ Ï̂ú Á£z xy Ï̂¢≈!ò Ï̂Ñ˛Ó˚ ¢y Ï̂Ì ãúñ ÓyÎ%̊Ó˚ x!: Ï̂ã Ï̂òÓ˚ !Ó!e´Î˚y á Ï̂›˛ ~Ñ˛ !Ó°Ïy_´ ã Ï̂ú oyÓƒ ˛ôîyÌ≈ ¢,!‹T

£Î˚– Óì≈̨ õy Ï̂ò ˛ô!ÿ˛õÓ Ï̂D xy Ï̂¢≈!òÑ˛ xye´yhs˛ ˆÓ˚yÜ#Ó˚ ¢ÇÖƒy 10 ú Ï̂«˛Ó˚ ˆÓ!ü–

xy Ï̂¢≈!òÑ˛ î)°Ï̂ ÏíÓ˚ ö˛ Ï̂ú õyò%°Ï Á ÜÓy!î ˛ô÷Ó˚ üÓ˚# Ï̂Ó˚ òyòyò õyÓ˚ydÑ˛ Óƒy!ïÓ˚ ¢,!‹T £Î˚ ˆÎõòÈÙÙÙÈ xy Ï̂¢≈!òÑ˛

î)°ÏˆÏíÓ˚ ö˛ˆÏú õyòÓˆÏîˆÏ£ ¢,‹T ˆÓ˚yÜˆÏÑ˛ xyˆÏ¢≈!òˆÏÑ˛y!¢¢‰ ÓˆÏú– ~Ó˚ v z̨̨ ô¢Ü≈=!ú £ˆÏúyÈÙÙÙÈ

S1V â˛yõv ¸̨yñ òÖñ â%̨ Ï̂ú xy Ï̂¢≈!òÑ˛ ã Ï̂õ £y Ï̂ì˛ ˛ôy Ï̂Î˚ Ñ˛y Ï̂úy îyÜñ xƒyúy!ã≈ñ ö%̨ ¢Ñ%̨ !v ¸̨ñ â%̨ úÑ˛y!ò £Î˚– ò Ï̂Ö ¢yîy

Ö§yã ¢,!‹T £Î˚–

S2V Üy Ï̂Î˚ ~ÓÇ õ%̂ ÏÖ ò#ú Ï̂â˛ ˆäÈy˛ô ˆîÖy ÎyÎ˚– ˛ôy Ï̂Î˚ Ñ˛y Ï̂úy Ó˚̂ ÏàÓ˚ áy ˜ì˛!Ó˚ £Î˚–

S3V ö%̨ ¢ö%̨ Ï̂¢Ó˚ ˆÓ˚yÜñ £§y˛ôy!òñ Ó B˛y£z!›˛¢ £Î˚–

S4V ÎÑ,̨ ì˛ Á õ)eòyú# Ï̂ì˛ ˆÓ˚yÜ ˆîÖy ˆîÎ˚–

S5V v z̨!q Ï̂îÓ˚ ˆÑ˛y°Ï xy Ï̂¢≈!òÑ˛ xye´yhs˛ £ Ï̂Î˚ ò‹T £ Ï̂Î˚ ÎyÎ˚–

S6V ã#Óãls˛Ó˚ ˆî Ï̂£ xy Ï̂¢≈!ò Ï̂Ñ˛Ó˚ ≤Ã¶˛y Ï̂Ó â˛õ≈̂ ÏÓ˚yÜñ ÎÑ,̨ ì˛ Óy ö%̨ ¢ö%̨ Ï̂¢Ó˚ ˆÓ˚yÜ £Î˚–

S7V ¢y!Ó≈Ñ˛ xy Ï̂¢≈!òÑ˛ î)°Ï̂ ÏíÓ˚ ö˛ Ï̂ú õy!›˛ñ ˆ¶˛Ôõãúhfl˛Ó˚ ~ÓÇ ÓyÎ%̊ î)!°Ïì˛ £Î˚–

5.3.4 ãúî)°Ïí !òÎ˚s˛fí Á î)Ó˚#Ñ˛Ó˚̂ ÏíÓ˚ v z̨̨ ôyÎ˚

ãúî)°Ï̂ ÏíÓ˚ v z̨Í¢ Á !Ó!¶˛ß¨ «˛!ì˛Ñ˛Ó˚ ≤Ã¶˛yÓ=!ú ¢¡∫̂ Ïı˛ xyõÓ˚y ˛ô)̂ ÏÓ≈ ˆã Ï̂ò!äÈ– ~Öy Ï̂ò xyõÓ˚y ãúî)°Ïí

≤Ã!ì˛ Ï̂Ó˚yï ˛ôk˛!ì˛ !ò Ï̂Î˚ xy Ï̂úyâ˛òy Ñ˛Ó˚̂ ÏÓy–
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ãúî)°Ïí !òÎ˚s˛fí ÈÙÙÙÈ ãúî)°Ïí ≤Ã!ì˛ Ï̂Ó˚y Ï̂ï ≤ÃÑ˛yÓ˚ Ñ˛ì≈̨ Óƒ £ Ï̂úy ã Ï̂ú î)°Ï̂ ÏíÓ˚ xò%≤Ã Ï̂Óü Ï̂Ñ˛ Óı˛ Ñ˛Ó˚y Á ˛ôÎ≈yÆ

¢yÓïyòì˛y xÓú¡∫̂ Ïò î)°ÏˆÏíÓ˚ !òÎ˚s˛fí– ãú î)°Ïí !òÎ˚s˛fˆÏíÓ˚ Ñ˛ˆÏÎ˚Ñ˛!›˛ v z̨̨ ôyÎ˚ £ˆÏúyÈÙÙÙÈ

S1V ã Ï̂úÓ˚ ≤Ãïyò ≤Ãïyò xyïyÓ˚ xÌ≈yÍ òî#ñ ˛ô%Ñ%̨ Ó˚ñ ÖyúÈÙÈ!Óúñ £…î ~ÓÇ ¢õ%̂ Ïo ¢Ó˚y¢!Ó˚ xyÓã≈òy Óy !ü Ï̂“

ÓƒÓ£*ì˛ ãú ˆö˛úy Óı˛ Ñ˛Ó˚y–

S2V ˆÑ˛yòÁ òî#ñ ˛ô%Ñ%̨ Ó˚ Óy ¢õ%̂ Ïo ãú ˆö˛úyÓ˚ xy Ï̂Ü ãú Ï̂Ñ˛ v z̨̨ ôÎ%_´ ˛ôk˛!ì˛ Ï̂ì˛ ˛ô!Ó˚̂ Ïüy!ïì˛ Ñ˛Ó˚y–

S3V ˛ô%Ñ%̨ Ó˚ Óy òî#Ó˚ ˛ôy Ï̂v ¸̨ ãyõyÑ˛y˛ôv ¸̨ Óy Óy¢ò˛ôe !v˛›˛yÓ˚̂ Ïãr›˛ !î Ï̂Î˚ ˆïyÎ˚y ~ÓÇ ÜÓyî# ˛ô÷Ó˚ fl ¨̨yò Ñ˛Ó˚y Ï̂òy

Óı˛ Ñ˛Ó˚y–

S4V â˛y°Ï xyÓy Ï̂îÓ˚ Ñ˛y Ï̂ã x!ì˛!Ó˚_´ ˛ô!Ó˚õyí ¢yÓ˚ Á Ñ˛#›˛òyüÑ˛ ˛ôîy Ï̂Ì≈Ó˚ ≤Ã Ï̂Î˚yÜ Óı˛ Ñ˛Ó˚y–

S5V ¢õ%̂ ÏoÓ˚ ã Ï̂ú ˆì˛ú äÈ!v ¸̨̂ ÏÎ˚ ˛ôv ¸̨y Óı˛ Ñ˛Ó˚y–

S6V xyÓã≈òy !î Ï̂Î˚ ˛ô%Ñ%̨ Ó˚ Óy ãúyüÎ˚ ¶˛Ó˚y›˛ Ñ˛Ó˚y ~ÓÇ ~£z¶˛y Ï̂Ó Ó¢Óy¢ Ï̂ÎyÜƒ ˆ˛ôÔÓ˚ ~úyÑ˛y Óy !ü“yM˛È Ï̂úÓ˚ ãòƒ

ã!õÓ˚ ˛ô!Ó˚õyí Ó,!k˛ Ñ˛Ó˚yÓ˚ ≤Ã!e´Î˚y Óı˛ Ñ˛Ó˚y–

S7V ˛ô!Ó˚̂ ÏÓü !Óîƒyñ î)°Ï̂ ÏíÓ˚ ≤ÃÑ,̨ !ì˛ Á ≤Ã¶˛yÓ £zì˛ƒy!î !Ó°Ï̂ ÏÎ˚ ãò¢ Ï̂â˛ì˛òy Ó,!k˛ Ñ˛Ó˚y ≤Ã Ï̂Î˚yãò–

S8V ãúî)°Ïí ¢Çe´yhs˛ xy£zò ≤ÃÓì≈̨ ò Á ì˛yÓ˚ ¢!‡˛Ñ˛ ≤Ã Ï̂Î˚y Ï̂Ü î)°Ïí ˆÓ˚yï Ñ˛Ó˚yÓ˚ ÓƒÓfl˛iy ˆòÁÎ˚y– ãúî)°Ïí

˛!òÎ˚s˛f Ï̂íÓ˚ ãòƒ ≤ÃÌõ 1974 ¢y Ï̂ú ≤Ã!ì˛ Ï̂Ó˚yï Á î)°Ïí !òÎ˚s˛fí xy£zò ≤ÃíÎ˚ò £Î˚ Îy 1978 ¢y Ï̂ú ¢Ç Ï̂üy!ïì˛ £Î˚–

˛ôÓ˚Óì≈̨ #Ñ˛y Ï̂ú 1977ñ 1988 ~ÓÇ 1991 ¢y Ï̂ú ãú î)°Ïí !òÎ˚s˛fí Á ≤Ã!ì˛ Ï̂Ó˚y Ï̂ï ˆ¢¢‰ xy£zò ≤ÃíÎ˚ò Ñ˛Ó˚y £Î˚–

Î!îÁ ¢yïyÓ˚í ˆúy Ï̂Ñ˛Ó˚ õ Ï̂ïƒ ~£z xy£ẑ ÏòÓ˚ ïyÓ˚y ~ÓÇ ì˛yÓ˚ ≤Ã Ï̂Î˚yÜ !Ó°Ï̂ ÏÎ˚ ¢ Ï̂â˛ì˛òì˛yÓ˚ x¶˛yÓ xy Ï̂äÈ–

ãúî)°Ïí !òÎ˚s˛fí xy£ẑ ÏòÓ˚ ≤Ãïyò v ẑ̨ Ïjüƒ £ˆÏúyÈÙÙÙÈ

(i) ãúî)°Ïí ≤Ã!ì˛ˆÏÓ˚yï Á !òÎ˚s˛fí–

(ii) ã Ï̂úÓ˚ =íÜì˛ õyò ÓãyÎ˚ Ó˚yÖy–

(iii) ãúî)°Ïí xy£zò Ñ˛yÎ≈Ñ˛Ó˚# Ñ˛Ó˚yÓ˚ ˆ«˛ Ï̂e Ó˚yãƒ Á ˆÑ˛w#Î˚ î)°Ïí !òÎ˚s˛fí ˛ô°Ï≈î Ï̂Ñ˛ ˛ô)í≈ x!ïÑ˛yÓ˚ îyò–

Óã≈ƒ ã Ï̂úÓ˚ ˆüyïò Á î)°Ïí î)Ó˚#Ñ˛Ó˚í ≠ !ü“ Á ˆ˛ôÔÓ˚ Ñ˛y Ï̂Î≈ ÓƒÓ£*ì˛ Óã≈ƒ ã Ï̂úÓ˚ ˛ô!Ó˚̂ Ïüyï Ï̂òÓ˚ !Ó!¶˛ß¨

˛ôk˛!ì˛=ˆÏúy £ˆÏúyÈÙÙÙÈ

(i) ¶˛y¢õyò Ñ˛!‡˛ò ˛ôîyÌ≈ Sˆ¶˛Ôì˛ñ Ó˚y¢yÎ˚!òÑ˛ñ ˜ãÓV î)Ó˚#Ñ˛Ó˚í ~Ó˚ ãòƒ xïÉ Ï̂«˛˛ôòñ ˛ô!Ó˚fl Ą̀yÓíñ x!¶˛fl Ą̀yÓíñ

¶˛y¢òñ ˛ôyì˛ò £zì˛ƒy!î ˆ¶˛Ôì˛ ˛ôk˛!ì˛Ó˚ ¢y£yÎƒ ˆòÁÎ˚y £Î˚–

(ii) ˜ãÓ «˛!Î˚°%å ˛ôîyÌ≈ î)Ó˚#Ñ˛Ó˚íÈÙÈ~Ó˚ ãòƒÁ !Ó Ï̂ü°Ï ˜ãÓ ˛ôk˛!ì˛Ó˚ ¢y£yÎƒ ˆòÁÎ˚y £Î˚–

(iii) !Ó!¶˛ß¨ ˜ãÓ Óy x Ï̃ãÓ ˛ôîyÌ≈ ˆÎõòñ òy£ẑ Ï› Δ̨y Ï̂ãòñ ö˛¢ö˛Ó˚y¢ £zì˛ƒy!îÓ˚ ˆÎÔÜ á!›˛ì˛ î)°Ïíñ Îy ¢£ã

˛ôk˛!ì˛=!úÓ˚ ¢y£y Ï̂Îƒ î)Ó˚ Ñ˛Ó˚y ÎyÎ˚ òy ì˛yÓ˚ ãòƒ Ó˚y¢yÎ˚!òÑ˛ ˛ôk˛!ì˛Ó˚ ≤Ã Ï̂Î˚yÜ– ≤Ãïyòì˛É ~ Ï̂«˛ Ï̂e x!: Ï̂ã Ï̂òÓ˚

ãyÓ˚íÈÙÈ!ÓãyÓ˚í ˛ôk˛!ì˛ Á Ó˚y¢yÎ˚!òÑ˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚–
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î)!°Ïì˛ ãú ˛ô!Ó˚̂ Ïüyïò ˛ôk˛!ì˛ ≠ ãyì˛#Î˚ Á Ó˚yãƒ ˛ô!Ó˚̂ ÏÓüò#!ì˛ xò%¢y Ï̂Ó˚ ãúî)°Ï̂ ÏíÓ˚ õyò !òÎ˚s˛fí Ñ˛Ó˚y xì˛ƒhs˛

xyÓüƒÑ˛– ì˛y£z !ü“ Ñ˛yÓ˚Öyòy Á ˆ˛ôÔÓ˚ ~úyÑ˛yÎ˚ ÓƒÓ£*ì˛ ãú ˛ô!Ó˚̂ Ïüyïò òy Ñ˛ Ï̂Ó˚ ˆÑ˛yòÁ ãúyïy Ï̂Ó˚ ˆÎõò ˛ô%Ñ%̨ Ó˚ñ

òî#ñ ¢õ%o £zì˛ƒy!î Ï̂ì˛ ˆö˛úy ˛ô!Ó˚̂ ÏÓü !ÓÓ˚&k˛ Ñ˛yã– ˆ¢ãòƒ !ü“ Ï̂«˛ Ï̂eÓ˚ Óã≈ƒ ãú ~ÓÇ ˆ˛ôÔÓ˚ ~úyÑ˛yÎ˚ ÓƒÓ£*ì˛

ãú !Ó!¶˛ß¨ ˛ôk˛!ì˛ Ï̂ì˛ ˛ô!Ó˚̂ Ïüyïò Ñ˛Ó˚y ≤Ã Ï̂Î˚yãò– î)!°Ïì˛ ãú ˛ô!Ó˚̂ Ïüyï Ï̂òÓ˚ Ñ˛ Ï̂Î˚Ñ˛!›˛ ˛ôk˛!ì˛ ~Öy Ï̂ò xy Ï̂úyâ˛òy Ñ˛Ó˚y

£ú–

˛ô!Ó˚fl˛ÀyÓíÈÙÙÙÈ ~£z ˛ôk˛!ì˛ˆÏì˛ ãˆÏú ¶˛y¢õyò SxoyÓƒV Ñ˛!‡˛ò Ñ˛íyãyì˛#Î˚ î)°Ïí î)Ó˚ Ñ˛Ó˚y £Î˚– î)!°Ïì˛ ãúˆÏÑ˛

!Ó!¶˛ß¨ ì˛yÓ˚ãy!úÓ˚ õˆÏïƒ !îˆÏÎ˚ ≤ÃÓy!£ì˛ Ñ˛Ó˚y £Î˚– ≤ÃÌˆÏõ ÓˆÏv˛¸y xyÑ˛yˆÏÓ˚Ó˚ !äÈoÎ%_´ ãy!ú Á ˛ôˆÏÓ˚ xˆÏ˛ô«˛yÑ,˛ì˛

ˆäÈy›˛ !äÈoÎ%_´ ãy!úÓ˚ õˆÏïƒ !îˆÏÎ˚ ≤ÃÓy!£ì˛ Ñ˛Ó˚yÓ˚ ö˛ˆÏú !Ó!¶˛ß¨ xyÑ˛yˆÏÓ˚Ó˚ î)!°Ïì˛ Ñ˛!‡˛ò ¶˛y¢õyò Ñ˛íy ˛ô,ÌÑ˛ £ˆÏÎ˚

ÎyÎ˚–

xïÉ Ï̂«˛˛ôíÈÙÙÙÈ ã Ï̂ú ¶˛y¢õyò ¢)" xyÑ˛y Ï̂Ó˚Ó˚ Ñ˛!‡˛ò Ñ˛íyãyì˛#Î˚ î)°Ïí î)Ó˚ Ñ˛Ó˚yÓ˚ ãòƒ î)!°Ïì˛ ãú Ï̂Ñ˛ ~Ñ˛!›˛ Ó,£Í

ãúyïy Ï̂Ó˚Ó˚ õ Ï̂ïƒ !î Ï̂Î˚ Ö%Ó£z ï#Ó˚ Ü!ì˛ Ï̂ì˛ ≤ÃÓy!£ì˛ Ñ˛Ó˚y £Î˚– ~Ó˚ ö˛ Ï̂ú Ñ˛!‡˛ò Ñ˛íyãyì˛#Î˚ î)°Ïí ãúyïy Ï̂Ó˚Ó˚ ì˛úyÎ˚

xïÉ!«˛Æ £Î˚–

!›˛ΔÑ˛!úÇ !ö˛ú›˛yÓ˚ÈÙÙÙÈ ~!›˛ oyÓƒ Óy xoyÓƒ ˜ãÓ î)°ÏÑ˛ î)Ó˚#Ñ˛Ó˚ˆÏíÓ˚ ~Ñ˛ ˛ô%Ó˚yì˛ò ~ÓÇ v˛z˛ôˆÏÎyÜ# ˛ôk˛!ì˛–

~ÖyˆÏò ~Ñ˛!›˛ î#á≈ ˆâ˛yàyÑ,˛!ì˛ ˛ôyˆÏe xãfl˛À ò%!v˛¸˛ôyÌˆÏÓ˚Ó˚ hfl˛ˆÏÓ˚Ó˚ õˆÏïƒ !îˆÏÎ˚ ãúˆÏÑ˛ v˛z˛ôÓ˚ ˆÌˆÏÑ˛ ò#ˆÏâ˛ ≤ÃÓy!£ì˛

Ñ˛Ó˚y £Î˚– ò%!v˛¸Ó˚ õˆÏïƒ !îˆÏÎ˚ ÓyÎ˚%â˛úyâ˛ˆÏúÓ˚ ãòƒ v˛z˛ôÓ˚Á ò#ˆÏâ˛Ó˚ hfl˛ˆÏÓ˚ ì˛y˛ôõyeyÎ˚ ÎˆÏÌ‹T ö˛yÓ˚yÑ˛ ¢,!‹T Ñ˛Ó˚y £ˆÏÎ˚

ÌyˆÏÑ˛– ö˛úì˛É ò%!v˛¸=!úÓ˚ v˛z˛ôˆÏÓ˚ ˜ãÓ hfl˛Ó˚ Ü‡˛ò £Î˚ Îy xì˛ƒhs˛ áò £ˆÏú ì˛yˆÏÑ˛ ˛ô,ÌÑ˛ Ñ˛ˆÏÓ˚ ˆòÁÎ˚y £Î˚– hfl˛Ó˚!›˛Ó˚

õˆÏïƒ ≤ÃÓy!£ì˛ £ÁÎ˚yÓ˚ ˛ôÓ˚ ãú xòƒ ~Ñ˛!›˛ ãúyïyˆÏÓ˚ ¢M˛ÈÎ˚ Ñ˛Ó˚y £Î˚– ò%!v˛¸=!úÓ˚ v˛z˛ôÓ˚ ¢!M˛Èì˛ ˜ãÓ hfl˛ˆÏÓ˚Ó˚

õˆÏïƒ ÌyÑ˛y äÈeyÑ˛ñ ˜üÓyúñ ¶)˛!õ ≤Ã¶,˛!ì˛ ≤Ãyí# ãˆÏú v˛z˛ô!fl˛iì˛ ˜ãÓ î)°ÏíˆÏÑ˛ Öyîƒ !£¢yˆÏÓ @˘Ã£í Ñ˛ˆÏÓ˚ ãúˆÏÑ˛

!Ó÷k˛ Ñ˛ˆÏÓ˚–

¢!e´Î˚ Üyî ˛ôk˛!ì˛ÈÙÙÙÈ ~£z ˛ôk˛!ì˛ Ï̂ì˛ Óã≈ƒ ã Ï̂úÓ˚ õ Ï̂ïƒ Î Ï̂Ì‹T ˛ô!Ó˚õy Ï̂í ã#Óyí%Ñ˛íyÓ˚ v z̨̨ ô!fl˛i!ì˛ ÓyÎ%̊Ó˚ Ó%îÓ%̂ ÏîÓ˚

ˆfl Ą̀yì˛ ≤ÃÓy!£ì˛ Ñ˛Ó˚y £Î˚– ö˛ Ï̂ú ã#Óyí%̂ ÏîÓ˚ Ó¢Óy Ï̂¢Ó˚ v z̨̨ ôÎ%_´ ˛ô!Ó˚̂ ÏÓü Ü!‡˛ì˛ £Î˚– Á£z ¢Ó ã#Óyí% ã Ï̂ú v z̨̨ ô!fl˛iì˛

˜ãÓ î)°Ïí Ï̂Ñ˛ @˘Ã£í Ñ˛ Ï̂Ó˚ ˆÓ§̂ Ïâ˛ Ìy Ï̂Ñ˛– ~£z¶˛y Ï̂Ó ˜ãÓ«˛ Ï̂Î˚Ó˚ õyïƒ Ï̂õ ã Ï̂úÓ˚ ˜ãÓî)°ÏÑ˛ ˛ôîyÌ≈ î)Ó˚ Ñ˛ Ï̂Ó˚ ~ÓÇ v z̨̨ ôãyì˛

˛ôîyÌ≈Ó˚* Į̈̂ ô Ñ˛yÓ≈ò v˛y£zÈÙÈx:y£zv˛ v z̨Í˛ôß¨ £Î˚–

ãyÓ˚íÈÙÙÙÈ ã Ï̂ú v z̨̨ ô!fl˛iì˛ ˆÓü !Ñ˛ä%È xïyì˛Ó ˆÎÔÜ ˆÎõò òy£ẑ Ï› Δ̨y Ï̂ãò Óy ö˛¢ö˛Ó˚y¢ ˆÎÔÜñ ÎyÓ˚ x!ïÑ˛yÇü !Ó°Ïy_´

î%°ÏÑ˛ ˛ôîyÌ≈ ì˛y x!: Ï̂ã Ï̂òÓ˚ v z̨̨ ô!fl˛i!ì˛ Ï̂ì˛ ãyÓ˚í ˛ôk˛!ì˛ myÓ˚y î)Ó˚ Ñ˛Ó˚y £Î˚– ≤Ã Ï̂Î˚yãò#Î˚ì˛y xò%¢y Ï̂Ó˚ x!: Ï̂ãò

¢Ó˚ÓÓ˚y Ï̂£Ó˚ ãòƒ !òÎ˚!s˛fì˛ v z̨̨ ôy Ï̂Î˚ ÓyÎ%̊ ¢M˛Èyúò Ñ˛Ó˚y £ Ï̂Î˚ Ìy Ï̂Ñ˛– ~£z ˛ôk˛!ì˛ Ï̂ì˛ !Ó°Ïy_´ î)°ÏÑ˛ ˛ôîyÌ≈̂ ÏÑ˛ xoyÓƒ

xïÉ Ï̂«˛˛ô ˛ô!Ó˚íì˛ Ñ˛ Ï̂Ó˚ ˛ô,ÌÑ˛ Ñ˛Ó˚y £Î˚ xÌÓy ~õò ˆÑ˛yò oyÓƒ ˛ôîy Ï̂Ì≈ ˛ô!Ó˚íì˛ Ñ˛Ó˚y £Î˚–

~äÈyv ¸̨y !ü“ Ï̂«˛ Ï̂eÓ˚ Óã≈ƒ ã Ï̂ú òyòy x¡‘ Óy «˛yÓ˚ ãyì˛#Î˚ ˛ôîyÌ≈ Ìy Ï̂Ñ˛– Á£z ïÓ˚̂ ÏòÓ˚ Óã≈ƒ ãúõ%_´ ˛ô!Ó˚̂ ÏÓ Ï̂ü

v z̨ß√%_´ Ñ˛Ó˚yÓ˚ xy Ï̂Ü !Ó Ï̂ü°Ï ˛ôk˛!ì˛ Ï̂ì˛ ≤Ãüõò Ñ˛Ó˚y v z̨!â˛ì˛–
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¢yÓ˚í#ÈÙÈ1 ≠ ˛ôyò#Î˚ ã Ï̂úÓ˚ =í õyò !òí≈Î˚ ≠ !òï≈y!Ó˚ì˛ ãyì˛#Î˚ õyey

ã Ï̂úÓ˚ ˜Ó!ü‹Tƒ/oÓ#¶)̨ ì˛ ˛ôîyÌ≈ ISI Óy ¶˛yÓ˚ì˛#Î˚ ãyì˛#Î˚ õyò xò%¢y Ï̂Ó˚ ¢ Ï̂Ó≈yFâ˛

xò%̂ Ïõyîò ˆÎyÜƒ î)°ÏˆÏíÓ˚ ¢#õy

S1V «˛yÓ˚ì˛y SpH õyeyV 5.0 – 9.2

S2V oyÓƒ x!: Ï̂ãò SDOV 3.0 ppm

S3V ˆÑœ̨ yÓ˚y£zv˛ ˆÎÔÜ 1000 !õ!ú@˘Ãyõ ≤Ã!ì˛ !ú›˛y Ï̂Ó˚

S4V ¢yú Ï̂ö˛›˛ ˆÎÔÜ 400 !õ!ú@˘Ãyõ ≤Ã!ì˛ !ú›˛y Ï̂Ó˚

S5V ¢yÎ˚yòy£zv˛ ˆÎÔÜ 0.05 !õ!ú@˘Ãyõ ≤Ã!ì˛ !ú›˛y Ï̂Ó˚

S6V xy Ï̂¢≈!òÑ˛ ˆÎÔÜ 0.05 !õ!ú@˘Ãyõ ≤Ã!ì˛ !ú›˛y Ï̂Ó˚

S7V ˆúv˛ ˆÎÔÜ 0.05 !õ!ú@˘Ãyõ ≤Ã!ì˛ !ú›˛y Ï̂Ó˚

S8V ˆe´y!õÎ˚yõ ˆÎÔÜ 0.05 !õ!ú@˘Ãyõ ≤Ã!ì˛ !ú›˛y Ï̂Ó˚

S9V öœ$̨ ÁÓ˚y£zv˛ ˆÎÔÜ 1.50 !õ!ú@˘Ãyõ ≤Ã!ì˛ !ú›˛y Ï̂Ó˚

ˆúyÑ˛yú Ï̂Î˚Ó˚ ˛ôyò#Î˚ ã Ï̂úÓ˚ ≤Ãïyò v z̨Í¢=!ú ~£z î)°Ïí ¢#õy Îy Ï̂ì˛ x!ì˛e´õ Ñ˛ Ï̂Ó˚ òy ÎyÎ˚ ˆ¢!î Ï̂Ñ˛ ãò¢yïyÓ˚í

Á ≤Ãüy¢ò ¢ÓyÓ˚£z ˆÖÎ˚yú Ó˚yÖy v z̨!â˛ì˛– ≤Ã!ì˛ õy Ï̂¢ xhs˛ì˛ ~Ñ˛ÓyÓ˚ v z̨ß√%_´ «%̨ o ãúyüÎ˚ ˆÎõò ˛ô%Ñ%̨ Ó˚ñ Ñ)̨ Î˚yñ òúÑ)̨ ˛ô

£zì˛ƒy!î ˆüyïò Ñ˛Ó˚y Ï̂òy ≤Ã Ï̂Î˚yãò–

˛ôyò#Î˚ ãúÓy!£ì˛ ˆÓ˚yÜ ≤Ã!ì˛ˆÏÓ˚yˆÏïÓ˚ ˛ôk˛!ì˛ ≠ ¢yïyÓ˚í !ö˛ú›˛yÓ˚ ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚ ÷ï%õye ¶˛yÓ˚# xoyÓƒ

Ólfl˛Ñ˛íy Á Ñ˛!‡˛ò ˛ôîyÌ≈ äÈyv˛¸y xòƒ ˆÑ˛yò î)°Ïí ˛ô!Ó˚ˆÏüyïò Ñ˛Ó˚y ¢Ω˛Ó òÎ˚– x!ì˛ˆÏÓ=ò# Ó˚!Ÿ¬Ó˚ ÓƒÓ£yÓ˚ ~ÓÇ

x!:ˆÏãò Ñ˛íyÓ˚ ˛ô!Ó˚â˛úˆÏòÓ˚ myÓ˚y ˆüyïò Ñ˛Ó˚y ãú xˆÏ˛ô«˛yÑ,˛ì˛ ˆÓü# !òÓ˚y˛ôî– ¢Ó ˆÌˆÏÑ˛ ¶˛yˆÏúy £Ïú ˛ôyò#Î˚

ãú ö%˛!›˛ˆÏÎ˚ ÖyÁÎ˚y–

S1V ˛ôyò#Î˚ ãú 10-20 !õ!ò›˛ ö%̨ !›˛ Ï̂Î˚ ì˛yÓ˚̨ ôÓ˚ ‡˛y[˛y Ñ˛ Ï̂Ó˚ ÖyÁÎ˚y v z̨!â˛ì˛– ~äÈyv ¸̨y ˛ôyò#Î˚ ãú ˛ô!Ó˚̂ Ïüyï Ï̂òÓ˚

ãòƒ !ú›˛yÓ˚ ≤Ã!ì˛ 1›˛y Ñ˛ Ï̂Ó˚ £ƒy Ï̂úy Ï̂ãò ›˛ƒyÓ Ï̂ú›˛ !î Ï̂Î˚ xyïá^˘›˛y ˛ôÓ˚ ˆ¢£z ãú ˛ôyò Ñ˛Ó˚y ÎyÎ˚– ãú Ó˚yÖyÓ˚ ~ÓÇ

ÖyÓyÓ˚ Óy¢ò˛ôe ã#Óyí%õ%_´ ~ÓÇ ˛ô!Ó˚FäÈß¨ Ó˚yÖy ≤Ã Ï̂Î˚yãò– ¢§ƒyì˛ Ï̂¢ Ï̂ì˛ Óy ˆòyÇÓ˚y ãyÎ˚ÜyÎ˚ ÖyÓyÓ˚ ãú ˆÖyúy Ó˚yÖy

v z̨!â˛ì˛ òÎ˚–

S2V ˛ôyì˛Ñ%̨ Ï̂Î˚y ˛ô!Ó˚̂ Ïüyï Ï̂òÓ˚ ãòƒ 300ÈÙÈ500 @˘Ãyõ !Óœ!â˛Ç ˛ôyv z̨v˛yÓ˚ ˆë˛ Ï̂ú ì˛yÓ˚ Ñ˛õ˛ô Ï̂«˛ 12 á^˘›˛y ˛ôÓ˚ ˆ¢£z

˛ôyì˛Ñ%̨ Ï̂Î˚y ˆÌ Ï̂Ñ˛ v z̨̨ ô Ï̂Ó˚Ó˚ ˆÓü !Ñ˛ä%È›˛y ãú ≤ÃÌ Ï̂õ ˆö˛ Ï̂ú !î Ï̂Î˚ Óy!Ñ˛ ãú ≤Ã Ï̂Î˚yãòõì˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚y Îy Ï̂Ó–

S3V Ü¶˛#Ó˚ òúÑ)˛˛ô Óy !›˛v˛zÓÁˆÏÎ˚ˆÏúÓ˚ ˆ«˛ˆÏe ì˛yÓ˚ ¢yˆÏÌ Î%_´ ˛ôy¡ô ˆõ!üò!›˛ ≤ÃÌˆÏõ Ö%ˆÏú !òˆÏÎ˚ òˆÏúÓ˚

õˆÏïƒ 3ÈÙÈ4 â˛yõâ˛ !Óœ!â˛Ç ˛ôyv˛zv˛yÓ˚ ˆë˛ˆÏú Îs˛f!›˛ xyÓyÓ˚ xyˆÏÜÓ˚ õˆÏì˛y úy!ÜˆÏÎ˚ !îˆÏì˛ £ˆÏÓ– ~ˆÏ«˛ˆÏeÁ Ñ˛õ˛ôˆÏ«˛

ÓyˆÏÓ˚y á^˘›˛y ˛ôÓ˚ ≤ÃÌˆÏõ v˛z˛ô!Ó˚ì˛ˆÏú ˆÓü !Ñ˛ä%È›˛y ãú ˆÓÓ˚ Ñ˛ˆÏÓ˚ ˆö˛ˆÏú !îˆÏÎ˚ ì˛yÓ˚˛ôÓ˚ Óy!Ñ˛ ãú ÓƒÓ£yÓ˚ Ñ˛Ó˚y

ÎyˆÏÓ–
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5.4 ¶)̨ !õî)°Ïí (Land Pollution)

¶)̨ ÈÙÈ˛ô,̂ Ï¤˛Ó˚ !ì˛ Ï̂òÓ˚ÈÙÈ~Ñ˛ ¶˛y Ï̂ÜÓ˚Á Ñ˛õ S≤ÃyÎ˚ 20%V xÇü !ò Ï̂Î˚ fl˛iú¶˛yÜ Ü!‡˛ì˛– ~£z fl˛iú¶˛y Ï̂ÜÓ˚ v z̨̨ ô Ï̂Ó˚£z õyò%°Ï

Á xòƒyòƒ fl˛iúÓy¢# ã# Ï̂ÓÓ˚ Óy¢fl˛iyò– ¶)̨ !õÓ˚ =íÜì˛ õy Ï̂òÓ˚ Á˛ôÓ˚ ~ Ï̂îÓ˚ ˆÓ§̂ Ïâ˛ ÌyÑ˛y !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚– õyò%̂ Ï°ÏÓ˚ ˆÓ!üÓ˚

¶˛yÜ Ñ˛yãÑ˛õ≈ñ ˆÎõòÈÙÙÙÈ Ñ,̨ !°Ïñ Öòòñ !ü“ ≤Ã¶,̨ !ì˛ ¶)̨ !õ ˆÑ˛!wÑ˛ñ ¢¶˛ƒì˛yÓ˚ x@˘ÃÜ!ì˛ ~ÓÇ ≤ÃÎ%!_´ v z̨qyÓ Ï̂òÓ˚ õyïƒ Ï̂õ

õyò%°Ï ¶)̨ !õÓ˚ Á˛ôÓ˚ xyáyì˛ ˆ£ Ï̂ò Ï̂äÈ– õyò%̂ Ï°ÏÓ˚ ≤Ã Ï̂Î˚yã Ï̂ò x Ï̂òÑ˛ ÓòyM˛Èú ïπÇ¢ £ Ï̂Î˚̂ ÏäÈó x Ï̂òÑ˛ ã#Ó ≤Ããy!ì˛ !Óú%Æ

£ Ï̂Î˚̂ ÏäÈó ~ÓÇ ¶)̨ ÈÙÈ¢¡ô Ï̂îÓ˚ Î Ï̂Ì‹T xÓòõò Óy «˛!ì˛ á Ï̂›˛ Ï̂äÈ– ˛ô,!ÌÓ# Ï̂ì˛ ã#Ó Ï̂òÓ˚ x!hfl˛c Ó˚«˛yÓ˚ ˆ«˛ Ï̂e xyã Ï̂Ñ˛Ó˚

!î Ï̂ò ¶)̨ !õÓ˚ xÓòõò Óy ¶)̨ !õ î)°Ïí ~Ñ˛!›˛ =Ó˚&c˛ô)í≈ î%¶≈̨ yÓòyÓ˚ !Ó°ÏÎ˚–

Î!îÁ ˛ô,!ÌÓ# Ï̂ì˛ ¢yõ!@˘ÃÑ˛ ¶˛y Ï̂Ó Ñ˛!°Ï≈ì˛ ã!õÓ˚ ˛ô!Ó˚õyí ˆÓü Ñ˛õñ î!«˛í ~!üÎ˚yÎ˚ ~Ó˚ üì˛Ñ˛Ó˚y ˛ô!Ó˚õyí (45%)
˛ô,!ÌÓ#Ó˚ õ Ï̂ïƒ ¢ Ï̂Ó≈yFâ˛– Î%_´Ó˚y‹T… (25%)ñ xy Ï̂õ!Ó˚Ñ˛y Î%_´Ó˚y‹T… (21%)ñ ãyõ≈yò# (35%)ñ ö ̨ y™ (35%) ~ÓÇ xòƒyòƒ

v z̨ß¨ì˛ ˆîü=!ú Ï̂ì˛ ~£z £yÓ˚ õyG˛y!Ó˚– xyÓyÓ˚ ¢y£yÓ˚yÓì ≈̨# (Sub-Saharan) xy!ö ̨ Ñ˛y (7%) Á x Ï̂fl˛T…!úÎ˚yÓ˚ (6%)
ˆõy›˛ ã!õÓ˚ Ö%Ó ¢yõyòƒ xÇü£z Ñ,̨ !°Ïã!õ–

¢yÓ˚!íÈÈÙÈ2 ≠ ¶)̨ ÈÙÈ˛ô,̂ Ï¤˛ ã!õ Ó^˘›˛ Ï̂òÓ˚ ≤ÃÑ,̨ !ì˛ S!Ó!úÎ˚ò ˆ£QÓ˚ ~Ñ˛ Ï̂Ñ˛ñ 1 !Ó!úÎ˚ò 1=100 ˆÑ˛y!›˛V

¶)˛ÈÙÈ˛ô,ˆÏ¤˛Ó˚ Ñ,˛!°ÏˆÏÎyÜƒ ã!õ fl˛iyÎ˚# ì,˛í¶)˛!õ Á ÓòyM˛Èú xòƒyòƒ ã!õ S!ò‹≥˛úy Á

ˆõy›˛ ã!õ ˛ô÷â˛yÓ˚í ¶)˛!õ Ó,«˛¶)˛!õ xÑ,˛!°Ï ˆÎyÜƒ ã!õV

13.00 1.44 3.66 3.89 4.31

(100%) (11%) (26%) (30%) (33%)

~Ñ˛Ìy ¢£ Ï̂ã£z ˆÓyG˛y ˆÎ ˛ô,!ÌÓ#Ó˚ ˆõy›˛ ã!õÓ˚ ˛ô!Ó˚õyí !fl˛iÓ˚ ~ÓÇ xö%̨ Ó˚hs˛ òÎ˚– ¶)̨ !õ ≤ÃÑ,̨ !ì˛Ó˚£z xDó ~Ó˚ Î Ï̂ÌFäÈ

x˛ôÓƒÓ£y Ï̂Ó˚Ó˚ ö˛ Ï̂ú ¶)̨ !õ «˛Î˚ Á î)°Ïí ¢Çá!›˛ì˛ £ Ï̂FäÈ– ¶)̨ !õ Ï̂ì˛ Öyîƒ v z̨Í˛ôy!îì˛ £Î˚ñ Ü Ï̂v ¸̨ Á Ï̂‡˛ xy◊Î˚ fl˛iúÈÙÙÙÈ

~õò!Ñ˛ ˆ¶˛yÜƒ ˛ô Ï̂íƒÓ˚ ˆÎyÜy Ï̂òÓ˚ ãòƒÁ õyò%°Ï ¶)̨ !õÓ˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚– õyò%°Ï ¶)̨ !õ Ï̂Ñ˛ ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ôî x Į̈̂ ô«˛y

ˆ¶˛yÜƒÓlfl˛Ó˚ ˆÎyÜyòîyÓ˚ !£¢y Ï̂Ó ˆÓ!ü ˆ¶˛ Ï̂Ó Ï̂äÈ– ì˛y£z ≤ÃyÑ,̨ !ì˛Ñ˛ ÓƒÓfl˛iy=!ú (natural systems) õyò%̂ Ï°ÏÓ˚

ˆúy¶˛ã!òì˛ xì˛ƒy!ïÑ˛ ÓƒÓ£y Ï̂Ó˚Ó˚ ö˛ Ï̂ú õyÓ˚ydÑ˛ «˛!ì˛@˘Ãhfl˛ £ Ï̂FäÈ–

¶)̨ !õ Ï̂Ñ˛ ˆÑ˛yò Ó˚¢yÎ˚òyÜy Ï̂Ó˚ Ñ,̨ !eõ v z̨̨ ôy Ï̂Î˚ ˜ì˛!Ó˚ Ñ˛Ó˚y ¢Ω˛Ó òÎ˚– ì˛y£z ¶)̨ !õ«˛Î˚ Á ¶)̨ !õ î)°Ïí £ Ï̂ì˛ Ó˚«˛y ˛ôyÁÎ˚yÓ˚

~Ñ˛õye v z̨̨ ôyÎ˚ £ú ¶)̨ !õ ¢ÇÓ˚«˛í Á ¶)̨ !õ Ï̂Ñ˛ î)!°Ïì˛ £ Ï̂ì˛ òy ˆîÁÎ˚y–

5.4.1 õ,!_Ñ˛y (Soil)

¶)˛ì˛ˆÏúÓ˚ ˛ôyì˛úy xyÓÓ˚í õ,!_Ñ˛y SxyˆÏ˛ôˆÏúÓ˚ ˆÖy¢yÓ˚ õì˛ ˛ôyì˛úy õye 30-40 !õ›˛yÓ˚ ˛ô%Ó˚&V ã#ÓãÜˆÏì˛Ó˚

Ñ˛yˆÏäÈ xì˛ƒhs˛ =Ó˚&c˛ô)í≈– õ,!_Ñ˛y ãú ïˆÏÓ˚ Ó˚yÖˆÏì˛ ˛ôyˆÏÓ˚ ~ÓÇ v˛z!qî Á x¢ÇÖƒ xò%ã#ˆÏÓÓ˚

(microorganisms) Ó,!k˛ˆÏì˛ ¢£yÎ˚ì˛y Ñ˛ˆÏÓ˚– ˆÓ!üÓ˚¶˛yÜ v˛z!qî ì˛yˆÏîÓ˚ ˆÓ§ˆÏâ˛ ÌyÑ˛yÓ˚ ãòƒ õy!›˛ ˆÌˆÏÑ˛ ˛ô%!‹T

˛ôîyÌ≈ ¢Ç@˘Ã£ Ñ˛ˆÏÓ˚– Ñ˛yˆÏã£z ˛ô!Ó˚ˆÏÓüÜì˛ ¶˛yˆÏÓ õ,!_Ñ˛yÓ˚ ÎˆÏÌ‹T =Ó˚&c Ó˚ˆÏÎ˚ˆÏäÈ– !üúyÓ˚ xyÓ£!ÓÑ˛yˆÏÓ˚Ó˚

(Climatic erosion) ö˛ˆÏú v˛zÍ˛ôß¨ ˆÓ˚ˆÏÜy!úÌ È(regolith)ÙÈ~Ó˚ Á˛ôÓ˚ ãúÓyÎ˚%ñ v˛z!qîñ ¶)˛ÈÙÈ¢Çfl˛iyò £zì˛ƒy!îÓ˚

xhs˛!e´Î˚yÓ˚ ãòƒ õ,!_Ñ˛yÓ˚ v˛zqÓ áˆÏ›˛– õ,!_Ñ˛yÓ˚ !ì˛ò!›˛ fl˛∫ì˛s˛f xò%¶)˛!õÑ˛ (horizontal) ì˛ú ˆîÖy ÎyÎ˚ ÎÌye´ˆÏõ
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A, B Á C xò%¶)˛!õÑ˛ ì˛ú– ~ˆÏîÓ˚ õˆÏïƒ ¢ÓˆÏâ˛ˆÏÎ˚ Á˛ôˆÏÓ˚Ó˚ A hfl˛Ó˚ ˆÌˆÏÑ˛ ˆïÔì˛ÈÙÈ≤Ã!e´Î˚yÎ˚ (leaching) ˛ôîyˆÏÌ≈Ó˚

x˛ô¢yÓ˚í õïƒÓì≈˛# B hfl˛ˆÏÓ˚ A hfl˛Ó˚ ˆÌˆÏÑ˛ â%§˛£zˆÏÎ˚ xy¢y ˛ôîyˆÏÌ≈Ó˚ ¢M˛ÈÎ˚ ~ÓÇ ¢ÓˆÏâ˛ˆÏÎ˚ !òˆÏâ˛Ó˚ C hfl˛Ó˚!›˛ˆÏì˛ xy!î

!üúy (parent rock) ˆîÖy ÎyÎ˚– õ,!_Ñ˛yÓ˚ ˜Ó!ü‹Tƒ=!úñ ˆÎõò v˛zÓ≈Ó˚ì˛y õyòñ !ÓˆÏü°Ï ïÓ˚ˆÏòÓ˚ ãúÓyÎ˚%Üì˛ Á

fl˛∫y¶˛y!ÓÑ˛ v˛z!qî ¢¡ô!Ñ≈˛ì˛ ˛ô!Ó˚ˆÏÓˆÏü ˆïÔì˛ÈÙ≤Ã!e´Î˚yÎ˚ x˛ô¢y!Ó˚ì˛ ~ÓÇ ¢!M˛Èì˛ ˛ôîyˆÏÌ≈Ó˚ ˛ô!Ó˚õyˆÏíÓ˚ Á˛ôÓ˚

!ò¶≈˛Ó˚ü#ú–

¢Ñ˛ú Ñ,˛!°ÏÑ˛yˆÏãÓ˚ ãòƒ õ,!_Ñ˛yÓ˚ v˛zÓ≈Ó˚ì˛yõyò !ÓˆÏü°Ï ¶)˛!õÑ˛y ˛ôyúò Ñ˛ˆÏÓ˚– !Ñ˛ls˛ xì˛ƒy!ïÑ˛ ÓƒÓ£yÓ˚ Á

x!ÓˆÏÓâ˛òy≤Ã¢)ì˛ Ñ,˛!°Ï˛ôk˛!ì˛ xÓú¡∫ˆÏòÓ˚ ãòƒ õ,!_Ñ˛yÓ˚ õyˆÏòÓ˚ xÓòõò áˆÏ›˛– ≤Ã!ì˛ÓäÈÓ˚ üì˛ üì˛ ˆÑ˛y!›˛ ›˛ò

v˛z˛ô!Ó˚ õ,!_Ñ˛y (top soil) x˛ô¢yÓ˚ˆÏíÓ˚ ö˛ˆÏú ¶)˛!õÓ˚ ïyÓ˚í «˛õì˛y Ñ˛ˆÏõ ÎyˆÏFäÈñ Îy Ñ,˛!°ÏÑ˛yˆÏãÓ˚ ˛ôˆÏ«˛ î%!ÿ˛hs˛yÓ˚

!Ó°ÏÎ˚–

5.4.2 õ,!_Ñ˛yÓ˚ xÓòõ Ï̂òÓ˚ Ñ˛yÓ˚í Á ì˛yÓ˚ ≤Ã!ì˛Ñ˛yÓ˚ (Cause of Soil degradation and its
prevention)

õ,!_Ñ˛yÓ˚ xÓòõò Óy ¶)̨ !õ î)°Ï̂ ÏíÓ˚ !ì˛ò!›˛ ≤Ãïyò Ñ˛yÓ˚í £úÈÙÙÙÈ

(i) ¶)̨ !õ«˛Î˚ñ (ii) ã!õ Ï̂ì˛ Î Ï̂ÌFäÈ Ó˚y¢yÎ˚!òÑ˛ ¢yÓ˚ Á Ñ˛#›˛òyüÑ˛ ÓƒÓ£yÓ˚ ~ÓÇ (iii) ¶)̨ !õ Ï̂ì˛ úÓíydÑ˛ ã Ï̂úÓ˚

x!ïÑ˛ƒ–

v z̨̨ ô Ï̂Ó˚y_´ !ì˛ò!›˛ ≤Ãïyò Ñ˛yÓ˚í äÈyv ¸̨yÁ ¶)̨ !õ î)°Ï̂ ÏíÓ˚ xyÓ˚ ~Ñ˛!›˛ xòƒì˛õ Ñ˛yÓ˚í £ú Óã≈ƒ ˛ôîy Ï̂Ì≈Ó˚ x!ïÑ˛ƒ–

(i) ¶)˛!õ«˛Î˚ (Soil erosion) ≠ ¶)˛!õÓ˚ v˛z˛ô!Ó˚¶˛yˆÏÜÓ˚ õ,!_Ñ˛yÓ˚ ~Ñ˛ fl˛iyò ˆÌˆÏÑ˛ x˛ôÓ˚ fl˛iyˆÏò ˛ô!Ó˚Óy!£ì˛

(transportation) £ÁÎ˚yÓ˚ á›˛òyˆÏÑ˛ ¶)˛!õ«˛Î˚ Óúy £Î˚– Î!îÁ £z£y ~Ñ˛!›˛ ÓyÎ˚% Á ãú ≤ÃÓy£ã!òì˛ ≤ÃyÑ,˛!ì˛Ñ˛

á›˛òyñ !Ñ˛ls˛ £z£y x!ì˛õyeyÎ˚ cÓ˚y!ß∫ì˛ £Î˚ õyòÓ ¢õyˆÏãÓ˚ !Ó!¶˛ß¨ Ñ˛yÎ≈yÓú#Ó˚ ãòƒ– ˆÎõòÈÙÙÙÈ â˛y°Ï xyÓyîñ !òõ≈yí

Ñ˛yÎ≈ñ xÓ˚íƒˆÏFäÈîòñ xÓyï ÜÓy!ï ˛ô÷â˛yÓ˚í ~ÓÇ ã!õÓ˚ v˛z˛ô!Ó˚¶˛yˆÏÜÓ˚ ì,˛íÓ˚y!ã ˆ˛ôyv˛¸yˆÏòy (burning of grass
cover)–

¶)̨ !õ«˛ Ï̂Î˚Ó˚ ö˛ Ï̂ú õ,!_Ñ˛yÓ˚ v z̨Ó≈Ó˚ì˛y Á ãúïyÓ˚í «˛õì˛y Ñ˛ Ï̂õ ÎyÎ˚– õ,!_Ñ˛yÓ˚ v z̨̨ ô!Ó˚¶˛y Ï̂ÜÓ˚ «˛Î˚ ãúy¶)̨ !õ Ï̂Ñ˛ ¶˛Ó˚y›˛

Ñ˛ Ï̂Ó˚ ~äÈyv˛̧yÁ ãú Ï̂Ñ˛ ˆáyúy Ï̂›˛ Ñ˛ Ï̂Ó˚ î)!°Ïì˛ Ñ˛ Ï̂Ó˚ñ ö˛ Ï̂ú ãúã ã#ÓÑ%̨ Ï̂úÓ˚ ã#Óò !Ó˛ôß̈ £Î˚–

≤ÃyÑ,̨ !ì˛Ñ˛ ¶˛y Ï̂Ó 1 £z!M˛È S2.5 ˆ¢.!õ.V õ,!_Ñ˛y ˜ì˛!Ó˚ £ Ï̂ì˛ ¢yïyÓ˚í ¶˛y Ï̂Ó 200-1000 ÓäÈÓ˚ ¢õÎ˚ úy Ï̂Ü– !Ñ˛ls˛

¶)̨ !õ«˛Î˚ Î!î ¶)̨ !õ Ü‡˛ò x Į̈̂ ô«˛y o&ì˛ì˛Ó˚ £ Ï̂ì˛ Ìy Ï̂Ñ˛ ì˛y£ Ï̂ú £z£y ~Ñ˛!›˛ ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ô Ï̂îÓ˚ x˛ô)Ó˚í#Î˚ «˛!ì˛ !£¢y Ï̂Ó

˛ô!Ó˚Ü!íì˛ £ Ï̂Ó– Îy ¢%î)Ó˚ ¶˛!Ó°Ïƒ Ï̂ì˛ õyòÓ ¢õy Ï̂ãÓ˚ Ñ˛y Ï̂äÈ ~Ñ˛ !Ó˛ôîÓyì≈̨ y Ó£ò Ñ˛Ó˚̂ ÏÓ–

~£z ¶)̨ !õ«˛Î˚ ˆÓ˚y Ï̂ïÓ˚ xòƒì˛õ ≤Ãïyò v z̨̨ ôyÎ˚ £úÈÙÈ!ÓK˛yò ¢¡øì˛ ¶˛y Ï̂Ó ¶)̨ !õÓ˚ ¢ÇÓ˚«˛í ~ÓÇ ÓƒÓ£yÓ˚–

¶)̨ !õ ¢ÇÓ˚«˛í ¢yïyÓ˚íì˛ ≤Ãïyò î%!›˛ ≤Ã!e´Î˚yÎ˚ Ñ˛Ó˚y £ Ï̂Î˚ Ìy Ï̂Ñ˛–

(a) ~úyÑ˛y !¶˛!_Ñ˛ ¶)̨ !õ ¢%Ó̊«˛y (Area treatment which involves treating the land)

(b) ≤Ãíyú# Ü‡˛ Ï̂òÓ˚ õyïƒ Ï̂õ ¶)̨ !õ ¢%Ó˚«˛y (Drainage-line treatment, which involves treating the
natural water courses)
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(a) ~úyÑ˛y!¶˛!_Ñ˛ ¶)̨ !õ ¢%Ó˚«˛y (Area treatment, which involves treating the land)

v˛zˆÏjüƒ ≤Ã!e´Î˚y ö˛úyö˛ú

(Purpose) (Treatment measure) (Effect)

 (1) Ó,!‹T˛ôyì˛ã!òì˛ «˛Î˚ ˆÓ˚yï– xòyÓy!î ã!õˆÏì˛ Ó,«˛ˆÏÓ˚y˛ôí õ,!_Ñ˛yÓ˚ x˛ô¢yÓ˚í £…y¢

 (2) õy!›˛Ó˚ ãúïyÓ˚í «˛õì˛y Ó,!k˛– ãúïyÓ˚í «˛õì˛y Ó,!k˛Ó˚ !Ó!¶˛ß¨ ≤Ã!e´Î˚y ¶)˛!õÓ˚ xyo≈ì˛y Ó,!k˛–

ˆÎõò Öyú Á òyúy ˜ì˛!Ó˚ ~ÓÇ Ó§yï ˆîÁÎ˚y–

 (3) õ,!_Ñ˛yÓ˚ ò)ƒòì˛õ x˛ô¢yÓ˚í– ˛ô%Ñ%˛Ó˚ñ Ó§yï £zì˛ƒy!î !òõ≈yí Ñ˛ˆÏÓ˚ Ó,!‹T˛ôyˆÏì˛Ó˚ õ,!_Ñ˛yÓ˚ xyo≈ì˛y Ó,!k˛ ~ÓÇ ¶)˛ÜˆÏ¶≈˛

x!ì˛!Ó˚_´ ãú ¢M˛ÈÎ˚ Ñ˛Ó˚y– ˜Ñ˛!üÑ˛ ãˆÏúÓ˚ Ó,!k˛–

 (4) ¶)˛!õˆÏì˛ ïyˆÏ˛ô ïyˆÏ˛ô Ó,!‹T˛ôyì˛ Óy ãú ≤ÃÓyˆÏ£Ó˚ ö˛ˆÏú ¶)˛!õÓ˚ v˛z˛ô!Ó˚ ~›˛y Ö%Ó =Ó˚&c˛ô)í≈ñ Ñ˛yÓ˚í ~Ó˚ ö˛ˆÏú

v˛z˛ôì˛ƒÑ˛yÓ˚ ¢,!‹T– hfl˛ˆÏÓ˚Ó˚ õy!›˛ ÎyˆÏì˛ ¢Ó˚y¢!Ó˚ Óy!£ì˛ òy £ˆÏÎ˚ ¶)˛!õÓ˚ ï¢ ˆÓ˚yï Ñ˛Ó˚y ÎyÎ˚ ~ÓÇ ¶)˛!õÓ˚

ïyˆÏ˛ôñ ïyˆÏ˛ô Óy!£ì˛ £Î˚– ïyÓ˚í «˛õì˛y Ó,!k˛ ˛ôyÎ˚–

(b) ≤Ãíyú# Ü‡˛ˆÏòÓ˚ õyïƒˆÏõ ¶)˛!õ ¢%Ó˚«˛y (Drainage-line treatment)

v˛zˆÏjüƒ ≤Ã!e´Î˚y ö˛úyö˛ú

(Purpose) (Treatment measure) (Effect)

 (1) ¶)˛!õÓ˚ ï¢ Á ˛ô!úõy!›˛Ó˚ v˛zÍ˛ô!_ fl˛iˆÏú£z ï¢ ˆÓ˚yï Ñ˛Ó˚y– ¶)˛!õ«˛Î˚ ˆÓ˚yï Ñ˛ˆÏÓ˚ ~ÓÇ ¶)˛Ü¶≈˛fl˛i

x˛ô¢yÓ˚í ˆÓ˚yï– ãˆÏúÓ˚ ˛ô!Ó˚õyí Ó,!k˛ Ñ˛ˆÏÓ˚–

 (2) ãú ≤ÃÓyˆÏ£Ó˚ Ü!ì˛£…y¢ Á v˛z˛ô!Ó˚È¶˛yˆÏÜÓ˚ òyúy=!úˆÏì˛ ˆäÈy›˛ ˆäÈy›˛ Ó§yï ˜ì˛!Ó˚– ãú≤ÃÓyˆÏ£Ó˚ Ü!ì˛ £…y¢ ~ÓÇ ¶)˛Ü¶≈˛fl˛i

fl˛∫FäÈ ãˆÏúÓ˚ xˆÏïyÜõí Ñ˛Ó˚yˆÏòy– ãˆÏúÓ˚ ˛ô!Ó˚õyí Ó,!k˛–

(ii) ã!õ Ï̂ì˛ Î Ï̂ÌFäÈ Ó˚y¢yÎ˚!òÑ˛ ¢yÓ˚ Á Ñ˛#›˛òyüÑ˛ ÓƒÓ£yÓ˚ (Excess use of fertilizers and
pesticides) ≠

˛ô,!ÌÓ# Ï̂ì˛ ≤ÃyÎ˚ 25% ü¢ƒ v z̨Í˛ôyî Ï̂ò Ó˚y¢yÎ˚!òÑ˛ ¢yÓ˚ ÓƒÓ£*ì˛– Üì˛ Ñ˛ Ï̂Î˚Ñ˛ îüÑ˛ ï Ï̂Ó˚ Ó˚y¢yÎ˚!òÑ˛ ¢y Ï̂Ó˚Ó˚

ÓƒÓ£yÓ˚ v z̨_ Ï̂Ó˚y_Ó˚ ˆÓ Ï̂v ¸̨£z â˛ Ï̂ú Ï̂äÈ– õy!›˛Ó˚ v z̨Ó≈Ó˚ì˛y ü!_´ Ó,!k˛ Ï̂ì˛ ~ÓÇ ü Ï̂¢ƒÓ˚ v z̨Í˛ôyîò Ó,!k˛Ó˚ ãòƒ Ó˚y¢yÎ˚!òÑ˛

¢y Ï̂Ó˚Ó˚ ÓƒÓ£yÓ˚ xòfl ∫̨#Ñ˛yÎ≈– Ó˚y¢yÎ˚!òÑ˛ ¢yÓ˚ ˆÌ Ï̂Ñ˛ ≤ÃyÆ !ì˛ò!›˛ ≤Ãïyò v z̨̨ ôyîyò ˛ô›˛y!üÎ˚yõñ ö˛¢ö˛Ó˚y¢ ~ÓÇ

òy£ẑ Ï› Δ̨y Ï̂ãò ˆÎÔÜ õy!›˛Ó˚ ˛ô%!‹T Ó,!k˛ Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó˚– !Ñ˛ls˛ Ó˚y¢yÎ˚!òÑ˛ ¢y Ï̂Ó˚Ó˚ x!ïÑ˛ õyeyÎ˚ ÓƒÓ£y Ï̂Ó˚Ó˚ ö˛ Ï̂ú

Ñ,̨ !°Ïã!õÓ˚ !òãfl ∫̨ v z̨Ó≈Ó˚ «˛õì˛y !î Ï̂ò !î Ï̂ò £…y¢ ˛ôy Ï̂FäÈ Îy ¶)̨ !õ î)°Ï̂ ÏíÓ˚ Ñ˛yÓ˚í–

~äÈyv ¸̨y ¢Ó Ï̂â˛ Ï̂Î˚ Óv ¸̨ ¢õ¢ƒy £ú Ó˚y¢yÎ˚!òÑ˛ ¢y Ï̂Ó˚Ó˚ ¢y Ï̂Ì x!ïÑ˛ õyeyÎ˚ Ñ˛#›˛òyü Ï̂Ñ˛Ó˚ ÓƒÓ£yÓ˚–

Ñ˛#›˛òyüÑ˛ ÓƒÓ£y Ï̂Ó˚Ó˚ ¢õ¢ƒy (Problems with pesticide use) ≠

ˆÎ ¢õhfl˛ Ó̊y¢yÎ̊!òÑ˛ ˛ôîyÌ≈ ÓƒÓ£yÓ̊ Ñ˛̂ ÏÓ̊ xÓy!N˛ì˛ äÈeyÑ˛ñ Ñ˛#›˛̨ ôì˛D Á xyÜyäÈy ïπÇ¢ Ñ˛Ó̊y £Î̊ ì˛y Ï̂Ñ˛ ˛Ñ˛#›˛òyüÑ˛ Ó Ï̂ú–

Ñ˛#›˛òyüÑ˛ Ï̂Ñ˛ !Ó!¶˛ß¨ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚y £Î˚ñ ˆÎõòÈÙÙÙÈ ˛ôì˛DòyüÑ˛ (insecticides)ñ äÈeyÑ˛ òyüÑ˛ (fungicides)ñ
£z§î%Ó˚ òyüÑ˛ (rodenticides) ~ÓÇ xyÜyäÈy òyüÑ˛ (herbicides)–

Ñ˛#›˛òyüÑ˛ ÷ï% xÓy!N˛ì˛ Ñ˛#›˛˛ôì˛ Ï̂DÓ˚ «˛!ì˛ Ñ˛ Ï̂Ó˚ òyñ Ó,£_Ó˚ ã#Ó ¢õyã SõyòÓ ¢õyãV ~ÓÇ ã#Ó â˛ Ï̂e´Ó˚Á «˛!ì˛

Ñ˛ Ï̂Ó˚–
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fl˛iyÎ˚# Ï̂cÓ˚ !îÑ˛ !î Ï̂Î˚ Ñ˛#›˛òyüÑ˛ î%£z ≤ÃÑ˛yÓ˚ÈÙÙÙÈ «˛ífl˛iyÎ˚# ~ÓÇ î#á≈fl˛iyÎ˚#–

«˛ífl˛iyÎ˚# ˛Ñ˛#›˛òyü Ï̂Ñ˛Ó˚ Ñ˛yÎ≈«˛õì˛y ¢yõ!Î˚Ñ˛ ~ÓÇ ~Ó˚ «˛õì˛yÁ fl ∫̨“– ö˛ Ï̂ú £z£y ì˛yÍ«˛!íÑ˛ xÓy!N˛ì˛ Ñ˛#›˛˛ôì˛D

òy Ï̂ü ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚ !Ñ˛ls˛ î#á≈fl˛iyÎ˚# ˆÑ˛y Ï̂òy ≤Ã¶˛yÓ ˆö˛ Ï̂ú òyñ ö˛ Ï̂ú ¶)̨ !õ î)°Ï̂ Ïí ~Ó˚ ¶)̨ !õÑ˛y fl ∫̨“–

î#á≈fl˛iyÎ˚# Ñ˛#›˛òyüÑ˛ ˆÎõò DDTñ ¢£ Ï̂ã ò‹T £Î˚ òy– £z£y ÓƒÓ£y Ï̂Ó˚Ó˚ ö˛ Ï̂ú ã!õ Ï̂ì˛ ~ÓÇ ã#Ó Ï̂î Ï̂£ î#á≈!îò

¢!M˛Èì˛ £ Ï̂Î˚ Ìy Ï̂Ñ˛– DDT õ)úì˛ õüy òyüÑ˛ñ £z£y ÓƒÓ£y Ï̂Ó˚Ó˚ ≤ÃÌõ îü Ï̂Ñ˛ S1942-1952V õüÓy!£ì˛ ˆÓ˚y Ï̂ÜÓ˚

≤Ã Ï̂Ñ˛y˛ô ˆÌ Ï̂Ñ˛ ≤ÃyÎ˚ 50 ú«˛ ã#Óò Ó§y!â˛ Ï̂Î˚̂ ÏäÈ– !Ñ˛ls˛ !Ñ˛ä%È ¢õÎ˚ ÓƒÓ£y Ï̂Ó˚Ó˚ ö˛ Ï̂ú õüy Á xòƒyòƒ Ñ˛#›˛˛ôì˛ Ï̂DÓ˚ üÓ˚# Ï̂Ó˚

ÈDDTÙÈ~Ó˚ !ÓÓ˚& Ï̂k˛ ≤Ã!ì˛ Ï̂Ó˚yï «˛õì˛y Ü Ï̂v ¸̨ Á Ï̂‡˛ (immuned)– ö˛ Ï̂ú £z£y Ñ˛#›˛òyüÑ˛ Ó˚* Į̈̂ ô Ñ˛yÎ≈Ñ˛Ó˚ £Î˚ òy !Ñ˛ls˛

~Ó˚ «˛!ì˛Ñ˛Ó˚ ≤Ã¶˛yÓ ¶)̨ !õ xÌ≈yÍ ˛ô!Ó˚̂ ÏÓ Ï̂ü ~ÓÇ õyòÓ Ï̂î Ï̂£ ˆîÖy ÎyÎ˚– Ñ˛#›˛˛ôì˛D òy Ï̂ü ÓƒÓ£*ì˛ ~£z î#á≈fl˛iyÎ˚#

˛Ñ˛#›˛òyüÑ˛=!ú ¶)̨ !õÓ˚ õ Ï̂ïƒ ˆÌ Ï̂Ñ˛ ÎyÎ˚ ~ÓÇ õ,!_Ñ˛y Ñ˛íyÓ˚ ¢ Ï̂D !õ Ï̂ü ~Ñ˛ fl˛iyò ˆÌ Ï̂Ñ˛ xòƒ fl˛iy Ï̂ò Óy!£ì˛ £Î˚– ÎyÓ˚

ö˛ Ï̂ú !Óhfl+̨ ì˛ ~úyÑ˛yÓ˚ õy!›˛ î)!°Ïì˛ £Î˚–

Ñ˛#›˛òyüÑ˛ ÓƒÓ£y Ï̂Ó˚Ó˚ xyÓ˚ ~Ñ˛!›˛ «˛!ì˛Ñ˛Ó˚ !îÑ˛ £ú xÓy!N˛ì˛ Ñ˛#›˛˛ôì˛D òy Ï̂üÓ˚ ¢y Ï̂Ì ¢y Ï̂Ì x Ï̂òÑ˛ v z̨̨ ôÑ˛yÓ˚#

˛Ñ˛#›˛˛ôì˛D ïπÇ¢ Ñ˛ Ï̂Ó˚– Ñ˛#›˛òyüÑ˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚# ~ÓÇ Ñ˛#›˛òyüÑ˛ ÓƒÓ£*ì˛ ü¢ƒ @˘Ã£íÑ˛yÓ˚# v z̨¶˛ Ï̂Î˚Ó˚ Ñ˛#›˛òyü Ï̂Ñ˛Ó˚

≤Ã¶˛y Ï̂Ó fl ∫̨yfl˛iƒ£y!ò á Ï̂›˛– î#á≈!îò ï Ï̂Ó˚ fl ∫̨“ ˛ô!Ó˚õyí Ñ˛#›˛òyü Ï̂Ñ˛Ó˚ ÓƒÓ£y Ï̂Ó˚Á Ñ˛ƒyò¢yÓ˚ (cancer)ÈÙÈ~Ó˚ õ Ï̂ì˛y õyÓ˚í

ˆÓ˚yÜÁ £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

~Ó˚ ö˛ Ï̂ú Óì≈̨ õy Ï̂ò ˆÓ!üÓ˚¶˛yÜ Ñ,̨ °ÏÑ˛ Ó˚y¢yÎ˚!òÑ˛ ¢yÓ˚ Á Ñ˛#›˛òyü Ï̂Ñ˛Ó˚ ˛ô!Ó˚Ó Ï̂ì≈̨  xòƒyòƒ v z̨̨ ôy Ï̂Î˚ ü¢ƒ v z̨Í˛ôyîò

Ó,!k˛Ó˚ ˆâ˛‹Ty Ñ˛Ó˚̂ ÏäÈò– ˆÎõò ≤ÃÌyÜì˛ â˛y Ï̂°ÏÓ˚ ˛ô!Ó˚Ó Ï̂ì≈̨  î#á≈fl˛iyÎ˚# Ñ,̨ !°Ïã v z̨Í˛ôyîò (Sustainable agriculture)ñ
˜ã!ÓÑ˛ Ñ,̨ !°Ï (Organic agriculture)ñ ˛ô!Ó˚Óì≈̨ ò Ñ,̨ !°Ï (alternative methods) £zì˛ƒy!î–

î#á≈fl˛iyÎ˚# Ñ,̨ !°Ïã v z̨Í˛ôyî Ï̂òÓ˚ õyïƒ Ï̂õ Óylfl˛ì˛s˛f (eco-system) ÓãyÎ˚ ˆÓ˚̂ ÏÖ xÌ≈̃ Ïò!ì˛Ñ˛ ¶˛y Ï̂Ó Ñ˛yÎ≈Ñ˛Ó˚# ÎÌyÌ≈

¢%Ó˚!«˛ì˛ Öyîƒ v z̨Í˛ôß¨ Ñ˛Ó˚y £Î˚–

˜ã!ÓÑ˛ Ñ,̨ !°Ï ˛ôk˛!ì˛ Ï̂ì˛ Ó˚y¢yÎ˚!òÑ˛ ¢yÓ˚ Á Ñ˛#›˛òyüÑ˛ ÓƒÓ£yÓ˚ òy Ñ˛ Ï̂Ó˚ ˜ãÓ ¢yÓ˚ SˆÎõò ü Ï̂¢ƒÓ˚ ˛ôyì˛y õ)úVÈÙÈ~Ó˚

õyïƒ Ï̂õ Ñ,̨ !°Ï v z̨Í˛ôyîò Ó,!k˛ Ñ˛Ó˚y £Î˚– ~£z ˛ôk˛!ì˛ ÓƒÓ£y Ï̂Ó˚Ó˚ ö˛ Ï̂ú ¶)̨ !õ«˛Î˚ ˆÓ˚yï Ñ˛Ó˚y ÎyÎ˚ ~ÓÇ ¶)̨ Ü¶≈̨ fl˛i ˜ã!ÓÑ˛

˛ôîyÌ≈Á Ó,!k˛ ˛ôyÎ˚–

˛ô!Ó˚Óì≈̨  ü¢ƒ Ñ˛°Ï≈̂ ÏíÓ˚ õyïƒ Ï̂õ ã!õÓ˚ v z̨Ó≈Ó˚ì˛y Ó,!k˛Ó˚ ¢y Ï̂Ì ¢y Ï̂Ì ¶)̨ !õ«˛Î˚ ˆÓ˚yïÁ Ñ˛Ó˚y ÎyÎ˚–

Ñ,̨ !°Ïã ã!õ Ï̂ì˛ Ó˚y¢yÎ˚!òÑ˛ ¢yÓ˚ Á Ñ˛#›˛òyüÑ˛ ÓƒÓ£yÓ˚ Ñ˛!õ Ï̂Î˚ v z̨̨ ô Ï̂Ó˚y_´ ˛ô!Ó˚Óì≈̨  ˛ôk˛!ì˛ xÓú¡∫ò Ñ˛ Ï̂Ó˚ ¶)̨ !õÓ˚

î)°Ïí ˆÓ˚yï ~ÓÇ v z̨Ó≈Ó˚ì˛y Ó,!k˛ Ñ˛Ó˚y ¢Ω˛Ó–

(iii) ¶)̨ !õ Ï̂ì˛ úÓíydÑ˛ ã Ï̂úÓ˚ xy!ïÑ˛ƒ (Excess saline water in soil) ≠

Ó,!‹TÓ˚ ãú ÓƒÓ£y Ï̂Ó˚Ó˚ ˛ô!Ó˚Ó Ï̂ì≈̨  xyõy Ï̂îÓ˚ ˆî Ï̂ü ˆÓ!üÓ˚¶˛yÜ ˆ«˛ Ï̂e ¶)̨ Ü¶≈̨ fl˛i ãú ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ü¢ƒ v z̨Í˛ôyîò

£Î˚– !Ñ˛ls˛ ¶)̨ ÈÙÈÜ¶≈̨ fl˛i ãú ÓƒÓ£y Ï̂Ó˚ !Ñ˛ä%È «˛!ì˛Ñ˛Ó˚ !îÑ˛ ˛ô!Ó˚ú!«˛ì˛ £ Ï̂Î˚̂ ÏäÈ– ~£z ã Ï̂ú úÓ Ï̂íÓ˚ xy!ïÑ˛ƒ ˆîÖy ÎyÎ˚–

ö˛úfl ∫̨Ó˚*˛ô v z̨°å ãúÓyÎ%̊ xM˛È Ï̂ú ¶)̨ !õÓ˚ v z̨̨ ô!Ó˚¶˛y Ï̂ÜÓ˚ ãú Óy‹ôy!Î˚ì˛ £ Ï̂Î˚ ˆÜ Ï̂ú ¶)̨ !õÓ˚ v z̨̨ ô!Ó˚¶˛y Ï̂Ü úÓ Ï̂íÓ˚ xy!ïÑ˛ƒ

ˆîÖy ÎyÎ˚–
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Îy ˆÌ Ï̂Ñ˛ v z̨!q Ï̂îÓ˚ Ó,!k˛ £…y¢ ˛ôyÎ˚ ~ÓÇ ü¢ƒ v z̨Í˛ôyîò «˛õì˛y Ñ˛ Ï̂õ ÎyÎ˚– ~Ñ˛£z ã!õ Ï̂ì˛ î#á≈!îò ¶)̨ ÈÙÈÜ¶≈̨ fl˛i ãú

ÓƒÓ£y Ï̂Ó˚Ó˚ ö˛ Ï̂ú ¶)̨ !õ úÓíydÑ˛ Á xò%Ó≈Ó˚ £ Ï̂Î˚ Á Ï̂‡˛–

~Ó˚Ñ˛õ ¶)̨ !õî)°Ïí ˆÌ Ï̂Ñ˛ ¶)̨ !õ Ï̂Ñ˛ Ó˚«˛y Ñ˛Ó˚yÓ˚ ãòƒ ≤ÃÌyÜì˛ â˛y Ï̂°ÏÓ˚ ˛ô!Ó˚Ó Ï̂ì≈̨  î#á≈fl˛iyÎ˚# Ñ,̨ !°Ïã ˛ôk˛!ì˛ Ï̂ì˛ â˛y°yÓyî

Ñ˛Ó˚ˆÏì˛ £ˆÏÓ–

5.4.3 Óã≈ƒ ˛ôîyÌ≈ã!òì˛ î)°Ïí (Pollution due to waste matter)

Óì≈̨ õyò ¢¶˛ƒì˛yÓ˚ xòƒì˛õ ¢õ¢ƒy £ú !Ó!¶˛ß¨ Ñ˛úÈÙÈÑ˛yÓ˚Öyòyñ !ü“yM˛Èú Á Ü,£fl˛iyú#Ó˚ v z̨!FäÈ‹T Óã≈ƒ ˛ôîyÌ≈– ~£z

Óã≈ƒ˛ôîy Ï̂Ì≈Ó˚ ¢Ó≈̂ Ïü°Ï Ühs˛Óƒ £ú õ,!_Ñ˛y– !Ó!¶˛ß¨ Ó˚y¢yÎ˚!òÑ˛ Á ˜ã!ÓÑ˛ ˛ôîy Ï̂Ì≈Ó˚ !õ◊ Ï̂í ¢,‹T ~£z Óã≈ƒ ˛ôîyÌ≈ ¶)̨ !õ Ï̂Ñ˛

!Ó°Ïy_´ Á î)!°Ïì˛ Ñ˛ Ï̂Ó˚ ì%̨ ú Ï̂äÈ– ˆÓ!üÓ˚ ¶˛yÜ Óã≈ƒ ˛ôîyÌ≈ ˛ôâ˛ò«˛õ Óy î£ò ˆÎyÜƒ òÎ˚ñ ö˛ Ï̂ú ÓäÈ Ï̂Ó˚Ó˚ ˛ôÓ˚ ÓäÈÓ˚ õy!›˛Ó˚

õ Ï̂ïƒ ˆÌ Ï̂Ñ˛ £z£y ¶)̨ !õÓ˚ ¢y Ï̂Ì ¢y Ï̂Ì ˛ô!Ó˚̂ ÏÓü Ï̂Ñ˛Á î)!°Ïì˛ Ñ˛Ó˚̂ ÏäÈ–

5.5 ü∑ î)°Ïí (Noise Pollution)

ü∑ ≤Ãyí#ãÜ Ï̂ì˛Ó˚ x!hfl˛c Á ¶˛yÓ !Ó!òõ Ï̂Î˚Ó˚ õyïƒõñ ü∑ äÈyv ¸̨y xyõÓ˚y Ñ˛Ìy Óú Ï̂ì˛ ˛ôy!Ó˚ òy– ˛ôÓ˚fl˛ôÓ˚

ˆÎyÜy Ï̂Îy Ï̂ÜÓ˚ ¶˛y°Ïy Î%!Ü Ï̂Î˚̂ ÏäÈ ü∑– ü∑£#ò ~£z ˛˛ô,!ÌÓ# xyõÓ˚y Ñ˛“òy Ñ˛Ó˚̂ Ïì˛ ˛ôy!Ó˚ òy– ü∑ ~Ñ˛ xõ)úƒ ¢¡ôî–

!Ñ l̨s˛ ˆÓ¢%̂ ÏÓ̊yñ v z̨Fâ˛@˘Ãy Ï̂õÓ̊ ~Ñ˛›˛yòy ü∑ xyõy Ï̂îÓ̊ !ÓÓ̊!_´ v z̨Í˛ôyîò Ñ˛ Ï̂Ó̊ñ ~Ñ˛ xfl ∫̨!hfl˛Ñ˛Ó̊ñ Îs f̨íyõÎ̊ xÓfl įyÓ̊ ¢,!‹T

Ñ˛ Ï̂Ó̊– ˆ◊yì˛yÓ̊ Ñ˛y Ï̂äÈ xò!¶˛ Ï̂≤Ãì˛ñ xfl ∫̨!hfl˛Ñ˛Ó̊ !ÓÓ̊_´ v z̨Í˛ôyîÑ˛ ü∑ Ï̂Ñ˛ ˆÑ˛yúy£ú Óy ◊&!ì˛Ñ˛›)̨  Ñ˛úÓ̊Ó (noise) Óúy £Î̊–

ˆÑ˛y Ï̂òy xòyÑ˛y!Cì˛ ü∑ Î!î xyõy Ï̂îÓ˚ ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ ˆÎyÜy Ï̂Îy Ï̂Ü !Óá¯ á›˛yÎ˚ñ üyÓ˚#!Ó˚Ñ˛ Óy õyò!¢Ñ˛¶˛y Ï̂Ó

fl ∫̨yfl˛iƒ£y!òÑ˛Ó˚ £Î˚ ì˛ Ï̂Ó ü∑ î)°Ïí £ Ï̂Î˚̂ ÏäÈ Óúy £Î˚– ü∑î)°Ïí ü∑ü!_´Ó˚ x˛ôâ˛Î˚ !£¢y Ï̂Ó Üíƒ Ñ˛Ó˚y ÎyÎ˚–

¢yïyÓ˚íì˛ ü Ï̂∑Ó˚ ≤ÃyÓúƒõyey ~ÓÇ !fl˛i!ì˛Ñ˛yú Óy ˛ô%òÉ˛ô%òÉ ¢Çá›˛ Ï̂òÓ˚ v z̨̨ ôÓ˚ ü∑î)°Ï̂ ÏíÓ˚ õyey !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚–

~Ñ˛›˛yòy £yì%̨ !v ¸̨ õyÓ˚yÓ˚ ü∑ñ ˆõy›˛Ó˚ Üy!v ¸̨Ó˚ ~Î˚yÓ˚ £ò≈ ~Ñ˛›˛yòy ˆãy Ï̂Ó˚ Óyãy Ï̂òyÓ˚ xyÁÎ˚yãñ ã Ï̂úÓ˚ ˛ôy¡ô ˛Óy

ˆãòy Ï̂Ó˚›˛Ó˚ â˛yúy Ï̂òyÓ˚ ü∑ ~¢Ó ü∑î)°Ïí Á Îs˛fíy¢,!‹TÓ˚ v z̨îy£Ó˚í–

ü∑î)°Ïíñ ãúñ ÓyÎ%̊ î)°Ï̂ ÏíÓ˚ õ Ï̂ì˛y «˛!ì˛Ñ˛yÓ˚Ñ˛ òy £ Ï̂úÁñ £z£y ≤ÃÑ,̨ !ì˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ =íÜì˛ õyò Ï̂Ñ˛ !ò¡¨õ%Ö# Ñ˛ Ï̂Ó˚–

ü Ï̂∑Ó˚ ≤ÃyÓ Ï̂úƒÓ˚ õyey Úˆv˛!¢ Ï̂ÓúÛ (decibel) ~Ñ˛Ñ˛ Ï̂Ñ˛ õy˛ôy £Î˚– New Delhi-based National Physical
LaboratoryÈÙÈ~Ó˚ ~Ñ˛ Ü Ï̂Ó°ÏíyÎ˚ ˆîÖy ˆÜ Ï̂äÈ ü∑î)°Ï̂ ÏíÓ˚ xòƒì˛õ ≤Ãïyò Ñ˛yÓ˚í ˛ô›˛Ñ˛y Óy!ã ö˛y›˛y Ï̂òy ˆÎÖy Ï̂ò

ü Ï̂∑Ó˚ õyey (125°dB) !ò!î≈‹T õyeyÓ˚ ˆâ˛ Ï̂Î˚ ˆÓ!ü õyeyÎ˚ Ìy Ï̂Ñ˛– Enrironment (Protection) (Second
amendment) Rules, 1999ÈÙÈ~Ó˚ xò%̂ Ïõy!îì˛ ü Ï̂∑Ó˚ ≤ÃyÓúƒ õyey  £ú 65 ˆv˛!¢ Ï̂Óú (dB)–

5.5.1 ü∑î)°Ï̂ ÏíÓ˚ !Ó!¶˛ß¨ v z̨Í¢ (Different sources of noise pollution)

ü∑î)°Ï̂ ÏíÓ˚ !Ó!¶˛ß¨ v z̨Í¢ ¢õ)£ Ï̂Ñ˛ ≤Ãïyòì˛É !ì˛ò!›˛ ˆ◊!í Ï̂ì˛ !Óòƒhfl˛ Ñ˛Ó˚y ÎyÎ˚ ≠

(i) ˛ô!Ó˚Ó£ò ã!òì˛ñ (ii) !ü“ãyì˛ Á (iii) Ü,£y¶˛ƒhs˛Ó˚#ò Á ˛ôy!Ó˚̨ ôy!Ÿª≈Ñ˛ Ñ˛yÎ≈Ñ˛úy˛ô Ñ,̨ ì˛ ü∑î)°Ïí–

(i) ˛ô!Ó˚Ó£ò (Transportation) ã!òì˛ ü∑î)°Ïí ≠ ¶)̨ ì˛úñ !Óõyò Á ˆÓ˚ú˛ô Ï̂Ì ˛ô!Ó˚Ó£ò ¢,‹T ü∑ñ

ü∑î)°Ï̂ ÏíÓ˚ ≤Ãïyò Ñ˛yÓ˚í–
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Óì≈̨ õyò ¢¶˛ƒì˛yÓ˚ x@˘ÃÜ!ì˛Ó˚ ¢y Ï̂Ìñ ¢y Ï̂Ì ≤ÃÑ˛›˛ ˆÌ Ï̂Ñ˛ ≤ÃÑ˛›˛ì˛Ó˚ £ Ï̂Î˚ v ẑ̨ Ï‡˛ Ï̂äÈ ÎyòÓy£ Ï̂òÓ˚ !òÓ˚hs˛Ó˚ Ó,!k˛–

~£z ÎyòÓy£ Ï̂òÓ˚ !òÓ˚!Ó!FäÈß¨¶˛y Ï̂Ó ¢Çá!›˛ì˛ ü∑ñ ü∑î)°Ïí Ï̂Ñ˛ Ó!k≈̨ ì˛ Ñ˛ Ï̂Ó˚ â˛ú Ï̂äÈ–

ü£Ó˚yM˛È Ï̂ú ÎyòÓy£ Ï̂òÓ˚ xy!ïÑ˛ƒ ˆÓ!ü £ÁÎ˚yÎ˚ñ ~£z xM˛È Ï̂úÓ˚ õyò%̂ Ï°ÏÓ˚y ì˛yv ¸̨yì˛y!v ¸̨ ü∑î)°Ï̂ Ïí xye´yhs˛ Á

«˛!ì˛@˘Ãhfl˛ £ Ï̂FäÈ–

(ii) !ü“ãyì˛ (Industrial) ü∑)°Ïí ≠ !Ó!¶˛ß¨ !ü Ï̂“ ÓƒÓ£*ì˛ ˆõ!üò â˛úÓyÓ˚ ü∑ ~ÓÇ ~¢Ó !ü Ï̂“ ¢Çá!›˛ì˛

òyòy!Óï ≤Ã!e´Î˚y î)°Ï̂ ÏíÓ˚ ¢õ¢ƒy ¢,!‹T Ñ˛ Ï̂Ó˚– ~£z ïÓ˚̂ ÏòÓ˚ î)°Ï̂ ÏíÓ˚ !üÑ˛yÓ˚ Ñ˛õ≈Ó˚ì˛ ◊!õ Ï̂Ñ˛Ó˚y ~ÓÇ !ü“¢Çú@¿ ~úyÑ˛yÓ˚

õyò%ˆÏ°ÏÓ˚y–

(iii) Ü,£y¶˛ƒhs˛Ó˚#ò (Indoor) Á ˛ôy!Ó˚̨ ôy!Ÿª≈Ñ˛ (Out door) ü∑)°Ïí ≠ á Ï̂Ó˚Ó˚ !¶˛ì˛ Ï̂Ó˚ ÓƒÓ£*ì˛ !Ó!¶˛ß¨ ˆõ!üò

Á £ẑ ÏúÑ˛› Δ̨!òÑ˛ ¢Ó˚Oyõ ˆÎõò ˆãòy Ï̂Ó˚›˛Ó˚ñ ã Ï̂úÓ˚ ˛ôy¡ôñ ÁÎ˚y!üÇ ˆõ!ü Ï̂òÓ˚ ~Ñ˛›˛yòy xyÁÎ˚yãñ !›˛.!¶˛.ñ ˆÓ˚!v˛Áñ

ˆ›˛˛ô ˆÓ˚Ñ˛v≈̨ y Ï̂Ó˚Ó˚ v z̨Fâ˛@˘Ãy Ï̂õ â˛yúy Ï̂òyÓ˚ ü∑ñ ˛ôy!Ó˚̨ ôy!Ÿª≈̂ ÏÑ˛ xò%!¤˛ì˛ !Ó!¶˛ß¨ ¢yõy!ãÑ˛ Á ïõ≈#Î˚ xò%¤˛y Ï̂ò ÓƒÓ£*ì˛

õy£ẑ ÏÑ˛Ó˚ v z̨Fâ˛ xyÁÎ˚yã ü∑î)°Ïí ¢,!‹TÑ˛yÓ˚Ñ˛–

5.5.2 ü Ï̂∑Ó˚ ≤ÃyÓúƒõyey (Intensity)

ü Ï̂∑Ó˚ ≤ÃyÓúƒõyey ≤ÃÑ˛yü Ñ˛Ó˚y £Î˚ ÚˆÓúÛ Óy Úˆv˛!¢ Ï̂ÓúÛ ~Ñ˛ Ï̂Ñ˛ S1 ˆÓú = 10 ˆv˛!¢ˆÏÓúV– î)Ó˚y¶˛yˆÏ°ÏÓ˚

xy!Ó‹Òì≈̨ y xy Ï̂úÑ˛ãyu˛yÓ˚ @˘Ãy£yõ ˆÓ Ï̂úÓ˚ òyõyò%¢y Ï̂Ó˚ ~£z ~Ñ˛ Ï̂Ñ˛Ó˚ òyõÑ˛Ó˚í– ˆv˛!¢ Ï̂Ó Ï̂úÓ˚ ¢ÇK˛y Üy!í!ì˛Ñ˛¶˛y Ï̂Ó

≤ÃÑ˛yü Ñ˛Ó˚y ÎyÎ˚ ò# Ï̂â˛Ó˚ ¢õ#Ñ˛Ó˚í!›˛Ó˚ õyïƒ Ï̂õÈÙÙÙÈ

!òí#≈ì˛ ü∑≤ÃyÓúƒ (I)
ˆv˛!¢ Ï̂Óú (dB) = 10 log10

≤Ãyõy Ï̂íƒÓ˚ ü∑≤ÃyÓúƒ (I0)

ˆÑ˛yòÁ !Ó Ï̂ü°Ï ü Ï̂∑Ó˚ ≤ÃyÓúƒ Î!î ≤Ãyõyíƒ ü Ï̂∑Ó˚ 10 =í £Î˚ SxÌ≈yÍ 
I
I0

10 V ì˛ Ï̂Ó ˙ !Ó Ï̂ü°Ï ü Ï̂∑Ó˚

≤ÃyÓúƒ õyey 10 !v˛ Ï̂¢ Ï̂Óú £ Ï̂Ó SÑ˛yÓ˚íñ log10 10 = 1 ¢%ì˛Ó˚yÇ 10×log10 10 = 10 × 1 = 10V– xyÓyÓ˚

!Ó Ï̂ü°Ï ˆÑ˛y Ï̂òy ü Ï̂∑Ó˚ ≤ÃyÓúƒ ≤Ãyõyíƒ ü∑ ≤ÃyÓ Ï̂úƒÓ˚ 100 =í £ Ï̂ú Á£z !Ó Ï̂ü°Ï ü Ï̂∑Ó˚ ≤ÃyÓúƒõyey £ Ï̂Ó 20

ˆv˛!¢ˆÏÓú SÑ˛yÓ˚íñ log10 10 = 2 ¢%ì˛Ó˚yÇ 10×log10 10 = 10 × 2 = 20V– xÌ≈yÍ 20 ˆv˛!¢ Ï̂Óú ü Ï̂∑Ó˚

≤ÃyÓúƒõyey 10 ˆv˛!¢ Ï̂Óú ü Ï̂∑Ó˚ ≤ÃyÓúƒõyeyÓ˚ !m=í òÎ˚ñ 10 =í– xò%Ó˚* Į̈̂ ô 30 ˆv˛!¢ Ï̂Ó Ï̂úÓ˚ ü∑ ≤ÃyÓúƒõyey

20 ˆv˛!¢ˆÏÓˆÏúÓ˚ 10 =íñ 40 ˆv˛!¢ Ï̂Ó Ï̂úÓ˚ ≤ÃyÓúƒõyey 30 ˆv˛!¢ˆÏÓˆÏúÓ˚ 10 =í ÈÙÙÙÈ ~¶˛y Ï̂Ó ˛ôÎ≈yÎ˚e´ Ï̂õ

Óyv ¸̨̂ ÏÓ–

õyò%̂ Ï°ÏÓ˚ ◊ÓíÎ Ï̂s˛fÓ˚ ü Ï̂∑Ó˚ ì˛#Ó ì˛y @˘Ã£í Ñ˛Ó˚yÓ˚ ¢#õy Î!îÁ Ö%Ó !Óhfl+̨ ì˛ñ ì˛Ó% 70 ˆv˛!¢ Ï̂Óú ˆÌ Ï̂Ñ˛ ˆÓ!ü ì˛#Ó 

ü∑ õyò%°Ï Á xòƒyòƒ ≤Ãyí#Ó˚ òyòyÓ˚Ñ˛õ üyÓ˚#!Ó˚Ñ˛ Á õyò!¢Ñ˛ «˛!ì˛Ó˚ ˛Ñ˛yÓ˚í £Î˚ÈÙÙÙÈ !Ó Ï̂ü°Ï Ñ˛ Ï̂Ó˚ x!ò!î≈‹TÑ˛yú ï Ï̂Ó˚

Î!î ì˛y â˛ú Ï̂ì˛ Ìy Ï̂Ñ˛–
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¢yÓ˚!íÈÙÈ3 ≠ ü∑ ì˛#Ó ì˛yñ ü Ï̂∑Ó˚ v z̨Í¢ ~ÓÇ v z̨Fâ˛õyeyÓ˚ ü Ï̂∑Ó˚ «˛!ì˛Ñ˛Ó˚ ≤Ã¶˛yÓ

ˆv˛!¢ Ï̂Óú õyey ü Ï̂∑Ó˚ v z̨Í¢ Á ì˛yÓ˚ «˛!ì˛Ñ˛Ó˚ ≤Ã¶˛yÓ

0 õyò%̂ Ï°ÏÓ˚ ◊&!ì˛ Ï̂Üyâ˛Ó˚ ü Ï̂∑Ó˚ !ò¡¨ì˛õ õyey–

10 Üy Ï̂äÈÓ˚ ˛ôyì˛y òv ¸̨yÓ˚ ü∑–

20 ˆÓì˛yÓ˚ fi›%̨ !v˛ÁÓ˚ x¶˛ƒhs˛ Ï̂Ó˚Ó˚ ü∑–

30 ˛ôy‡˛yÜy Ï̂Ó˚Ó˚ x¶˛ƒhs˛ Ï̂Ó˚Ó˚ ü∑–

40 Ü,̂ Ï£Ó˚ x¶˛ƒhs˛ˆÏÓ˚Ó˚ ü∑–

50 300 !õ›˛yÓ˚ î)Ó˚ ˆÌ Ï̂Ñ˛ ◊&ì˛ £yÕÒy ÎyòÓy£ Ï̂òÓ˚ ü∑–

60 ¢yïyÓ˚í Ñ˛ÌyÓyì≈̨ y–

70 ˆÓ˚!v˛Áñ úyv z̨v˛ !fl˛ôÑ˛y Ï̂Ó˚Ó˚ ü∑ñ ~£z õyey «˛!ì˛Ñ˛yÓ˚Ñ˛–

80 ˆõy›˛Ó˚ Üy!v ¸̨Ó˚ ~Î˚yÓ˚ £ò≈–

90 ˛ôyì˛yú ˆÓ˚ú ÎyÁÎ˚yÓ˚ ü∑– ~£z õyey fl˛iyÎ˚# «˛!ì˛yÓ˚Ñ˛–

100 !v»̨ ú ˆõ!ü Ï̂òÓ˚ ü∑ñ x Ï̂Ñ≈̨ fl˛T…yÓ˚ ü∑– £z£y Ö%Ó «˛!ì˛Ñ˛Ó˚–

110 Ó˚Ñ˛ !õv z̨!ã Ï̂Ñ˛Ó˚ ü∑–

120 ü!_´üyú# Óy!ã ˛ô›˛Ñ˛yÓ˚ ü∑–

146 !Óõyò Á‡˛yñòyõyÓ˚ ü∑– £z£y Ö%Ó Îs˛fíy îyÎ˚Ñ˛–

ˆÑ˛w#Î˚ î)°Ïí !òÎ˚s˛fí ˛ô°Ï≈î !òï≈y!Ó˚ì˛ !òÓ˚y˛ôî ü∑ õyey ò# Ï̂â˛Ó˚ ¢yÓ˚!í Ï̂ì˛ ˆîÖy Ï̂òy £ú ≠

¢yÓ˚!í 4 ≠ ˆÑ˛y Ï̂òy òÜÓ˚# Ï̂ì˛ !òï≈y!Ó˚ì˛ !òÓ˚y˛ôî Á ü∑ ≤ÃyÓúƒõyey

!Ó Ï̂ü°Ï ~úyÑ˛y !òï≈y!Ó˚ì˛ !òÓ˚y˛ôî ü∑

≤ÃyÓúƒõyey Sˆv˛!¢ Ï̂ÓúV

!î Ï̂ò Ó˚y Ï̂e

(i) Ó¢Óy¢ ~úyÑ˛y 55 45

(ii) !òÉü∑ xM˛Èú S£y¢˛ôyì˛yúñ fl %̨Òúñ 50 40
Ñ˛ Ï̂úã ~¢ Ï̂ÓÓ˚ 100 !õÉ î)Ó˚c

˛ôÎ≈hs˛–

(iii) Óy!íãƒ ~úyÑ˛y 65 55

(iv) !ü“yM˛Èú 75 65
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5.5.3 ãòfl ∫̨y Ï̂fl˛iƒÓ˚ v z̨̨ ôÓ˚ ü∑î)°Ï̂ ÏíÓ˚ «˛!ì˛Ñ˛Ó˚ ≤Ã¶˛yÓ

ü∑î)°Ïí xyõy Ï̂îÓ˚ üyÓ˚#!Ó˚Ñ˛ ~ÓÇ õyò!¢Ñ˛ v z̨¶˛Î˚ ≤ÃÑ˛yÓ˚ «˛!ì˛£z Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ¢yïyÓ˚íì˛ ü∑ ≤ÃyÓúƒõyey ~ÓÇ

ü Ï̂∑Ó˚ !fl˛i!ì˛Ñ˛y Ï̂úÓ˚ v z̨̨ ôÓ˚ «˛!ì˛Ó˚ õyey !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚– !ÓŸª fl ∫̨yfl˛iƒ ¢Çfl˛iy (WHO) !ò Ï̂î≈!üì˛ ü Ï̂∑Ó˚ !òÓ˚y˛ôî

≤ÃyÓúƒõyey £ú 45 ˆv˛!¢ Ï̂Óú–

80 ˆv˛!¢ Ï̂Óú xyÁÎ˚y Ï̂ãÓ˚ ü∑ xyõy Ï̂îÓ˚ e%́ k˛ Ñ˛ Ï̂Ó˚ ì%̨ ú Ï̂ì˛ ˛ôy Ï̂Ó˚ñ 85 ˆv˛!¢ Ï̂Óú xyÁÎ˚y Ï̂ãÓ˚ ü∑ xyõy Ï̂îÓ˚

Ñ˛y Ï̂òÓ˚ «˛!ì˛ Ñ˛Ó˚̂ Ïì˛ ÷Ó˚& Ñ˛ Ï̂Ó˚– 88 ˆv˛!¢ Ï̂Ó Ï̂úÓ˚ ü∑ ~Ñ˛›˛yòy £ Ï̂ì˛ ÌyÑ˛ Ï̂ú xyõy Ï̂îÓ˚ ◊Óí«˛õì˛y Ñ˛ Ï̂õ xy¢ Ï̂ì˛

Ìy Ï̂Ñ˛ñ 135 ˆv˛!¢ Ï̂Ó Ï̂úÓ˚ xyÁÎ˚yã Îs˛fíyîyÎ˚Ñ˛ ~ÓÇ 150-160 ˆv˛!¢ Ï̂Óú xyÁÎ˚yã xyõy Ï̂îÓ˚ ◊Óí õ%£)̂ Ïì≈̨ £z

!â˛Ó˚ì˛ Ï̂Ó˚ Ó!ïÓ˚ Ñ˛ Ï̂Ó˚ !î Ï̂ì˛ ˛ôy Ï̂Ó˚–

ü∑î)°Ï̂ ÏíÓ˚ ö˛ Ï̂ú ◊Óí«˛õì˛y £…y¢ £ÁÎ˚y äÈyv ¸̨y Ó˝ üyÓ˚#!Ó˚Ñ˛ Á õyò!¢Ñ˛ «˛!ì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

ü∑î)°Ï̂ ÏíÓ̊ ö˛ Ï̂ú õyò%̂ Ï°ÏÓ̊ õyò!¢Ñ˛ â˛y˛ô Ó,!k˛ ˛ôyÎ̊ñ ì§̨ yÓ̊y v z̨@˘Ã ˆõãyãñ fl˛̈yÎ̊%!ÓÑ˛ ˆÓ̊yÜñ Ÿªy¢Ñ˛‹Tñ õy£ẑ Ï@˘Ãòñ õyÌyïyÓ̊yÎ̊

xye´yhs˛ £ Ï̂ì˛ ˛ôy Ï̂Ó̊ò– ì§̨ y Ï̂îÓ̊ Ñ˛õ≈î«˛ì˛y £…y¢ ˆ˛ô Ï̂ì˛ ˛ôy Ï̂Ó̊ñ Ó̊_´â˛y˛ôñ Ó̊ Ï̂_´ !â˛!òÓ̊ õyey Ó,!k˛ ˆ˛ô Ï̂ì˛ ˛ôy Ï̂Ó̊– v z̨Fâ˛@˘Ãy Ï̂õÓ̊

~Ñ˛›˛yòy ü∑ £*î ˆÓ̊yÜ# Ï̂îÓ̊ ˛ô Ï̂«˛ õyÓ̊ydÑ˛ £ Ï̂ì˛ ˛ôy Ï̂Ó̊– ≤Ã¢)!ì˛ òyÓ̊# î#á≈Ñ˛yú#ò ü∑Îs f̨íyÓ̊ õ Ï̂ïƒ ÌyÑ˛ Ï̂ú !ÓÑ˛úyD Óy

Ñ˛õ Áã Ï̂òÓ̊ ¢hs˛yò ≤Ã¢Ó Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ò– ~ïÓ̊ Ï̂òÓ̊ !ü÷ ãv˛̧Ó%!k˛¢¡ôß̈ £ÓyÓ̊Á ¢Ω˛yÓòy Ìy Ï̂Ñ˛–

5.5.4 ü∑î)°Ïí !òÎ˚s˛f Ï̂í Ñ˛Ó˚í#Î˚

xyï%!òÑ˛ ¢¶˛ƒì˛yÓ˚ x@˘ÃÜ!ì˛Ó˚ ¢y Ï̂Ì ¢y Ï̂Ì !Ó˛ôÓ˚#ì˛ ≤Ã!e´Î˚y !£¢y Ï̂Ó !Ó!¶˛ß¨ ≤ÃÑ˛yÓ˚ î)°Ïí xyõy Ï̂îÓ˚ xò%°ÏD £ Ï̂Î˚

˛ô Ï̂v ¸̨̂ ÏäÈ– Úü∑î)°ÏíÛ ì˛y Ï̂îÓ˚ õ Ï̂ïƒ ~Ñ˛!›˛ñ ~£z î)°Ïí ¢¡ô)í≈Ó˚* Į̈̂ ô Óı˛ Ñ˛Ó˚y ¢Ω˛Ó òÎ˚ñ ì˛ Ï̂Ó v z̨̨ ôÎ%_´ !Ñ˛ä%È !ÓK˛yò¢¡øì˛

ÓƒÓfl˛iy @˘Ã£ Ï̂íÓ˚ õyïƒ Ï̂õ ü Ï̂∑Ó˚ ≤ÃyÓúƒõyey ~ÓÇ î)°Ïíõyey !Ñ˛ä%È›˛y !òÎ˚s˛fí Ñ˛Ó˚y ¢Ω˛Ó–

ü∑î)°Ïí !òÎ˚s˛f Ï̂í ≤Ãïyòì˛ â˛yÓ˚ ïÓ˚̂ ÏòÓ˚ ˛ôk˛!ì˛ xò%¢Ó˚í Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ ≠

(i) v z̨Í Ï̂¢£z̨  ü Ï̂∑Ó̊ ≤ÃyÓúƒõyey Ñ˛!õ Ï̂Î̊ xyòyñ (ii) v z̨Fâ˛@˘Ãy Ï̂õ ü∑ xy¢yÓ̊ ˛ôÌ›˛y£z Óı˛ Ñ˛ Ï̂Ó̊ ˆîÁÎ̊yñ (iii) ü∑ v z̨Í¢

ˆÌ Ï̂Ñ˛ ˆ◊yì˛yÓ̊ Ñ˛y Ï̂äÈ ˆ˛ôÔ§äÈyÓyÓ̊ ˛ô Ï̂ÌÓ̊ ˜îá≈ƒ Ó,!k˛ Ñ˛ Ï̂Ó̊ ~ÓÇ õyG˛˛ô Ï̂Ì ü∑ ˆüy°ÏÑ˛ !Ñ˛ä%È ÓƒÓfl įy @˘Ã£í Ñ˛ Ï̂Ó̊ ~ÓÇ (iv)
ˆ◊yì˛yÓ̊ ã Ï̂òƒ !Ñ˛ä%È ¢%Ó̊«˛yõ)úÑ˛ ÓƒÓfl įy @˘Ã£í Ñ˛Ó̊yñ Îy Ï̂ì˛ v z̨Fâ˛ ≤ÃyÓ Ï̂úƒÓ̊ ü∑ £…y¢ ˆ˛ô Ï̂Î̊ ˆ◊yì˛yÓ̊ Ñ˛y Ï̂ò ≤Ã Ï̂Óü Ñ˛ Ï̂Ó̊–

¢ Ï̂Ó≈y˛ô!Ó˚ ãòÜ Ï̂íÓ˚ õ Ï̂ïƒ ü∑î)°Ï̂ ÏíÓ˚ «˛Î˚«˛!ì˛ ¢¡∫̂ Ïı˛ ¢ Ï̂â˛ì˛òì˛y Ü Ï̂v ¸̨ ì%̨ ú Ï̂ì˛ £ Ï̂Ó–

ˆÎõò ˆÓ̊!v˛Áñ !›˛.!¶˛.ñ ˆ›˛˛ô Ï̂Ó̊Ñ˛v≈̨ yÓ̊ñ õy£ẑ Ïe´y Ï̂ö˛yò v z̨Fâ˛@˘Ãy Ï̂õ Óyãy Ï̂òy Óı˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ˆõy›˛Ó̊Îy Ï̂ò Ñ˛Ñ≈̨ ü

xyÁÎ̊y Ï̂ãÓ̊ ~Î̊yÓ̊£ò≈ Óyãy Ï̂òy ˛ô%̂ ÏÓ̊y˛ô%!Ó̊ Óı˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– Ñ˛úÑ˛yÓ̊ÖyòyÎ̊ Îs f̨̨ ôy!ì˛Ó̊ ¢!‡˛Ñ˛ Ó̊«˛íy Ï̂Ó«˛í ~ÓÇ v z̨̨ ôÎ%_´

≤ÃÎ%!_´Ó̊ ¢y£y Ï̂Îƒ ü∑ ≤ÃyÓúƒ Ñ˛!õ Ï̂Î̊ xyòÓyÓ̊ ÓƒÓfl įy Ñ˛Ó̊y £zì˛ƒy!î ÓƒÓfl įyÓ̊ õyïƒ Ï̂õ ü∑î)°Ïí !Ñ˛ä%È›˛y !òÎ̊s f̨í ¢Ω˛Ó–

~Ñ˛›˛yòy !òÓ˚Ó!FäÈß¨ ≤ÃÓú ü∑£z ¢yïyÓ˚íì˛ ü∑î)°Ïí á›˛yÎ˚ñ ì˛y£z x Ï̂òÑ˛ Ï̂«˛ Ï̂e ~Ñ˛›˛yòy ü∑ Ï̂Ñ˛ ˆ¶˛ Ï̂D !î Ï̂ì˛

˛ôyÓ˚̂ ÏúÁ ü∑î)°Ïí õyey !Ñ˛ä%È›˛y Ñ˛õy Ï̂òy ÎyÎ˚–

ü∑ v z̨Í¢ ˆÌ Ï̂Ñ˛ v z̨Í¢y!Ó˚ì˛ ≤ÃÓú xyÁÎ˚yã ˆ◊yì˛yÓ˚ Ñ˛y Ï̂ò ˆ˛ôÔ§äÈyÓyÓ˚ xy Ï̂Ü£z õyG˛˛ô Ï̂ÌÓ˚ ˜îá≈ƒ Ó,!k˛ Ñ˛ Ï̂Ó˚ ~ÓÇ

õyG˛ ˛ô Ï̂Ì ü∑ ˆüy°Ï̂ ÏÑ˛Ó˚ myÓ˚y ≤ÃyÓúƒõyey !Ñ˛ä%È›˛y Ñ˛õy Ï̂òy ÎyÎ˚– ˆÎõò ü∑ ˆÑ˛y Ï̂òy !ü“ÈÙÈv z̨q$ì˛ £ Ï̂ú Á£z

!ü“yM˛È Ï̂úÓ˚ â˛y!Ó˚!î Ï̂Ñ˛ áò ¢ÇÓk˛ !òÓ≈y!â˛ì˛ ÜyäÈ˛ôyúy úy!Ü Ï̂Î˚ ü∑ ≤ÃyÓúƒ Ñ˛õy Ï̂òy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ü£ Ï̂Ó˚ !ÓK˛y˛ô Ï̂òÓ˚

ãòƒ ˆÎ ˆ£y!v≈̨ Ç ÓƒÓ£*ì˛ £Î˚ ˆ¢=!ú ü∑ ˆüy°ÏÑ˛ ˛ôîyÌ≈ !ò!õ≈ì˛ £ Ï̂ú Ó˚yhfl˛yÎ˚ â˛úy ÎyòÓy£òãyì˛ ü Ï̂∑Ó˚ ≤ÃyÓúƒ
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!Ñ˛ä%È›˛y Ñ˛õy Ï̂òy ÎyÎ˚– £y¢˛ôyì˛yú Á !ü«˛y≤Ã!ì˛¤˛yò !á Ï̂Ó˚ ÜyäÈ˛ôyúyÓ˚ áò xy Ï̂Ó‹Tò# ˜ì˛!Ó˚ Ñ˛Ó˚y ≤Ã Ï̂Î˚yãò– Óv ¸̨ Á Óƒhfl˛

Ó˚yhfl˛yÓ˚ ïy Ï̂Ó˚ Óy!v ¸̨ Ñ˛Ó˚y Óy ˆÑ˛òy v z̨!â˛ì˛ òÎ˚ xyÓ˚ ì˛y ÌyÑ˛ Ï̂ú Óy!v ¸̨Ó˚ ãyòyúy Á îÓ˚ãyÎ˚ ¶˛yÓ˚# ˛ôî≈y úyÜyÓyÓ˚ ÓƒÓfl˛iy

Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚̂ Ïú ¶˛y Ï̂úy– ~äÈyv ¸̨y ˆ◊yì˛yÓ˚ ãòƒ Óƒ!_´Üì˛ ¢%Ó˚«˛yõ)úÑ˛ ÓƒÓfl˛iy Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ˆÎõò ü∑ ≤ÃÓí

˛ô!Ó˚̂ ÏÓ Ï̂ü Ñ˛yã Ñ˛Ó˚̂ Ïú Ñ˛y Ï̂ò £zÎ˚yÓ˚ ≤’yÜñ £zÎ˚yÓ˚ õyö˛ Á ò Ï̂Î˚ã ˆ£ú Ï̂õ›˛ £zì˛ƒy!î ÓƒÓ£yÓ˚ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

v z̨̨ ô Ï̂Ó˚y_´ Îs˛f=!ú ü∑ ˆüy°Ï̂ ÏÑ˛Ó˚ Ñ˛yã Ñ˛ Ï̂Ó˚– ~£z ïÓ˚̂ ÏòÓ˚ Î Ï̂s˛fÓ˚ x¶˛y Ï̂Ó fl ∫̨yfl˛iƒ£y!òÑ˛Ó˚ òÎ˚ ~õò ˆì˛ Ï̂ú ˆ¶˛ãy Ï̂òy

Óy ˆõyõ õyÖy Ï̂òy ì%̨ Ï̂úy Ñ˛y Ï̂ò !î Ï̂Î˚ ü∑ ≤ÃÓí ~úyÑ˛yÎ˚ Ñ˛yã Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

v z̨̨ ôÎ%_´ òÜÓ˚ ˛ô!Ó˚Ñ˛“òyÓ˚ õyïƒ Ï̂õ v z̨Fâ˛ ü∑ v z̨Í¢ ˆÎõò Ñ˛úÑ˛yÓ˚Öyòyñ ˆÑ˛yúy£ú˛ô)í≈ ÓƒÓ¢yÓy!í Ï̂ãƒÓ˚ ~úyÑ˛y

Ó¢!ì˛ ~úyÑ˛y ˆÌ Ï̂Ñ˛ î)̂ ÏÓ˚ fl˛iy˛ôò Ñ˛Ó˚y îÓ˚Ñ˛yÓ˚– Ó˚yhfl˛yáy Ï̂›˛Ó˚ Ó˚«˛íy Ï̂Ó«˛í Á ¢%¤%̨  ˛ô!Ó˚Ñ˛!“ì˛ › Δ̨y!ö˛Ñ˛ ÓƒÓfl˛iyÓ˚ õyïƒ Ï̂õ

ÎyòÓy£ò ã!òì˛ ü∑î)°Ïí x Ï̂òÑ˛yÇ Ï̂ü !òÎ˚s˛fí ¢Ω˛Ó– !ÓõyòÓ®Ó˚ñ ˆÓ˚ú Ï̂fi›˛üò Óy ˆÓ˚ú ˛ô!Ó˚Ó£ò ÓƒÓfl˛iy ãòÓ¢!ì˛

~úyÑ˛y ˆÌ Ï̂Ñ˛ î)̂ ÏÓ˚ £ÁÎ˚y ÓyN˛ò#Î˚–

¢ Ï̂Ó≈y˛ô!Ó̊ ¢y!Ó≈Ñ˛ ¢%¤%̨  ˛ô!Ó̊Ñ˛“òy õy!ö˛Ñ˛ ≤Ãüy¢!òÑ˛ ÓƒÓfl įy @Ã̆£íñ ÎÌyÎÌ xy£zò ≤ÃíÎ̊ò ~ÓÇ ˆ¢=!úÓ̊ Ñ˛̂ Ï‡˛yÓ̊ ≤Ã̂ ÏÎ̊yÜñ

Óƒy˛ôÑ˛ ãò¢ Ï̂â˛ì˛òì˛y Ü Ï̂v˛̧ ˆì˛yúy ~ÓÇ !òÓ̊Ó!FäÈß̈ Ü‡˛òõ)úÑ˛ Üí xy Ï̂®yú Ï̂òÓ̊ õyïƒ Ï̂õ£z ü∑î)°Ïí !òÎ̊s f̨í ¢Ω˛Ó–

5.6 ¢yõ%!oÑ˛ î)°Ïí (Marine Pollution)

õyò%̂ Ï°ÏÓ˚ ≤Ãì˛ƒ«˛ Óy ˛ô Ï̂Ó˚y«˛ !e´Î˚yÑ˛úy Į̈̂ ôÓ˚ õyïƒ Ï̂õ ˆÑ˛yò ˛ôîyÌ≈ ¢õ%̂ ÏoÓ˚ õ Ï̂ïƒ ˆö˛úyÓ˚ ö˛ Ï̂ú ¢õ%̂ ÏoÓ˚ ã Ï̂úÓ˚

÷k˛ì˛y !Óò‹T £Î˚ ~ÓÇ ~Ó˚ ≤Ã¶˛y Ï̂Ó ¢õ%̂ ÏoÓ˚ Ó¢Óy¢Ñ˛yÓ˚# ã# Ï̂ÓÓ˚ «˛!ì˛ ¢yïò £Î˚ñ ~õò!Ñ˛ õ,ì%̨ ƒÁ á Ï̂›˛ Ìy Ï̂Ñ˛– ÷ï%õye

¢yõ%!oÑ˛ ≤Ãyí# òÎ˚ õyò%°ÏÁ ˛ô Ï̂Ó˚y«˛¶˛y Ï̂Ó «˛!ì˛@˘Ãhfl˛ £Î˚– ~ Ï̂Ñ˛ ¢yõ%!oÑ˛ î)°Ïí Ó Ï̂ú–

5.6.1 ¢yõ%!oÑ˛ î)°Ï̂ ÏíÓ̊ v z̨Í¢

!Ó!¶˛ß̈ ¶˛y Ï̂Ó ¢õ%̂ ÏoÓ˚ ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü î)!°Ïì˛ £ Ï̂Î˚ â˛ Ï̂ú Ï̂äÈñ ì˛yÓ˚ ≤Ãïyò Ñ˛yÓ˚í=!ú £úÈÙÙÙÈ

S1V ≤ÃyÎ˚ 40% Óã≈ƒ ˛ôîyÌ≈ ˆÎõò ≤’y!fi›˛Ñ˛ñ ˛ô!úõyÓ˚ãyì˛ oÓƒ Îy ¢£ Ï̂ã !Óò‹T £Î˚ òy ì˛y ¢õ%̂ ÏoÓ˚ ì˛ú Ï̂î Ï̂ü

ˆö˛úy £ Ï̂FäÈ–

S2V ü£Ó˚ ~ÓÇ õ£yòÜÓ˚#Ó˚ v z̨̨ ôÑ)̨ úÓì≈̨ # xM˛È Ï̂úÓ˚ ˆ£y Ï̂›˛úñ Óy!v˛̧ £zì˛ƒy!î ˆÌ Ï̂Ñ˛ v z̨Í˛ôß̈ ì˛Ó˚ú Óã≈ƒ ˛ôîyÌ≈ ÎyÓ˚

v z̨̨ ôyîyò !£¢y Ï̂Ó v z̨̨ ô!fl įì˛ ¢yÓyòñ Ñ˛#›˛òyüÑ˛ñ Ó˚yß̈yá Ï̂Ó˚ ÓƒÓ£*ì˛ ˆì˛ú £zì˛ƒy!î Îy ¢Ó˚y¢!Ó˚ ˛ôy£z̨ ôúy£zò ~ÓÇ ˛ô Ï̂Ó˚ Óv˛̧

Óv˛̧ ˆv»̨ Ï̂òÓ˚ õyïƒ Ï̂õ !Ü Ï̂Î˚ ˛ôv˛̧ Ï̂äÈ ¢õ%̂ Ïo–

S3V ¢õ%o v z̨̨ ôÑ)̨ úÓì≈̨ # xM˛È Ï̂ú xÓ!fl įì˛ Ñ˛yÓ˚Öyòy=!ú !Ó°Ïy_´ ˆì˛ã!‹;˛Î˚ ˛ôîyÌ≈ ¶˛y!Ó˚ ˆõÔú (Cr, As, Cd, Cu,
Pb) ¢õ%̂ Ïo !ò Ï̂«˛˛ô Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛ñ ÎyÓ˚ ö˛ Ï̂ú ¢õ%̂ ÏoÓ˚ ÷k˛ì˛y ò‹T £ Ï̂Î˚ Îy Ï̂FäÈ–

S4V ãy£y Ï̂ãÓ˚ ˆÌ Ï̂Ñ˛ ˆÓ Ï̂Ó˚y Ï̂òyÓ˚ ˆì˛ú Óy Ö!òã ˆì˛ú ˆì˛yúyÓ˚ Ö!ò=!ú ˆÌ Ï̂Ñ˛ ˆì˛ú ˆÓ!Ó˚̂ ÏÎ˚ ¢õ%̂ ÏoÓ˚

v z̨̨ ô!Ó˚̨ ô,̂ Ï¤˛ äÈ!v˛̧ Ï̂Î˚ ÎyÎ˚ñ ÎyÓ˚ ≤Ã¶˛y Ï̂Ó ¢õ%̂ Ïo Ó¢Óy¢Ñ˛yÓ˚# ≤Ãyí# Ï̂îÓ˚ õ Ï̂ïƒ x!: Ï̂ãò áy›˛!ì˛ á Ï̂›˛–

S5V â˛y°ÏyÓy Ï̂îÓ˚ ãòƒ ÓƒÓ£*ì˛ ¢yÓ˚ñ Ñ˛#›˛òyüÑ˛ñ ã Ï̂ú ï%̂ ÏÎ˚ ≤ÃÌ Ï̂õ òî# Ï̂ì˛ ~ÓÇ ˛ô Ï̂Ó˚ ¢õ%̂ Ïo ~ Ï̂¢ !õ Ï̂ü– ~äÈyv˛̧yÁ

òî#Ó˚ ˛ôyüy˛ôy!ü ü£Ó˚=!ú ˆÌ Ï̂Ñ˛ Óã≈ƒ ˛ôîyÌ≈ !ò Ï̂Î˚ ~ Ï̂¢ ¢õ%̂ Ïo !ò Ï̂«˛˛ô £Î˚ Îy ¢õ%̂ ÏoÓ˚ ≤ÃyÑ,̨ !ì˛Ñ˛ ¶˛yÓ˚¢yõƒ ò‹T Ñ˛ Ï̂Ó˚

â˛ Ï̂ú Ï̂äÈ–
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~£z ¢Ñ˛ú Ñ˛yÓ˚í=!ú Óƒyì˛#ì˛ !ÓŸªÈÙÈv z̨°åyÎ˚òñ ãúÓyÎ%̊ ˛ô!Ó˚Óì≈̨ ò Óyì˛y Ï̂¢ Ñ˛yÓ≈ò v˛y£zÈÙÈx:y£ẑ Ïv˛Ó˚ ˛ô!Ó˚õyí Ó,!k˛

£zì˛ƒy!î Á ¢õ%̂ ÏoÓ˚ ≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü Ï̂Ñ˛ ≤Ã¶˛y!Óì˛ Ñ˛ Ï̂Ó˚–

5.6.2 ¢yõ%!oÑ˛ î)°Ï̂ ÏíÓ˚ ≤Ã¶˛yÓ (Impact of Marine Pollution)

 x!ì˛!Ó˚_´ ˜ãÓƒ ˛ôîyÌ≈ ¢õ%̂ ÏoÓ˚ õ Ï̂ïƒ ˆö˛úyÓ˚ ˛ö˛ Ï̂ú ö˛y£ẑ Ï›˛y≤’yB˛›˛ò ~Ó˚ x!ì˛Ó,!k˛ £Î˚ ÎyÓ˚ ö˛ Ï̂ú !Óüyú

~úyÑ˛y ã%̂ Ïv ¸̨ ¢õ%o ˛ô,̂ Ï¤˛Ó˚ Ó˚Ç ˛ô!Ó˚Óì≈̨ ò £Î˚ ~ Ï̂Ñ˛ ÚÚˆÓ˚v˛ ›˛y£zv˛ÛÛ Á Ó Ï̂ú–

 !Ó°Ïy_´ ˛ôîyÌ≈ ¢õ%̂ Ïo !ò Ï̂«˛ Į̈̂ ôÓ˚ ö˛ Ï̂ú ì˛y Öyîƒ ü,Cú ~Ó˚ õ Ï̂ïƒ ≤Ã Ï̂Óü Ñ˛ Ï̂Ó˚ ~ÓÇ ˛ôÓ˚Óì ≈̨#Ñ˛y Ï̂ú Ó,£Í ˛≤Ãyí#

ˆÜy¤˛#ñ õyò%°Ï̂ ÏÑ˛ «˛!ì˛@˘Ãhfl˛ Ñ˛ Ï̂Ó˚–

 õyäÈ ïÓ˚yÓ˚ ãyúñ ≤’y!fi›˛Ñ˛ ~ÓÇ !Ó!¶˛ß¨ ˛ô!úõyÓ˚ ãyì˛#Î˚ Ñ˛!‡˛ò Óã≈ƒ ˛ôîyÌ≈ ¢õ%̂ Ïo ˛ôv ¸̨yÓ˚ ö˛ Ï̂ú Öy Ï̂îƒÓ˚ ¢y Ï̂Ì

Óy ì˛y Ï̂ì˛ xy›˛Ñ˛y ˛ô Ï̂v ¸̨ ≤Ãâ%̨ Ó˚ ≤Ãyí# ~ÓÇ ˛ô!Ó˚ÎyÎ˚# ˛ôy!Ö õyÓ˚y Îy Ï̂FäÈ– ~Ó˚ ≤ÃÑ,̨ ‹T v z̨îy£Ó˚í Óì≈̨ õyò Ñ˛y Ï̂ú Ó˝

!ì˛!õ õy Ï̂äÈÓ˚ õ,ì%̨ ƒ £ Ï̂FäÈ Îy Ï̂îÓ˚ ˆ˛ô Ï̂›˛Ó˚ !¶˛ì˛Ó˚ ˆÌ Ï̂Ñ˛ ˛ôyÁÎ˚y Îy Ï̂FäÈ ˆÑ˛!ã ˆÑ˛!ã ≤’y!fi›˛Ñ˛–

 õy£ẑ Ïe´y≤’y!fi›˛Ñ˛ xyã ¢yõ%!oÑ˛ úÓ Ï̂íÓ˚ õ Ï̂ïƒÁ ˛ôyÁÎ˚y Îy Ï̂FäÈ–

 ¢õ%̂ ÏoÓ˚ î)°Ï̂ ÏíÓ˚ ö˛ Ï̂ú ¢yõ%!oÑ˛ õyäÈ Á ÖyÓyÓ˚=!úÓ˚ fl ∫̨yî ÖyÓ˚y˛ô £ Ï̂FäÈ ÎyÓ˚ ö˛ Ï̂ú ÓyãyÓ˚ õ)úƒ Ñ˛ Ï̂õ xy¢ Ï̂äÈ–

 x Ï̂Î˚ú !fl˛ôú ÷ï%õye ¢yõ%!oÑ˛ ≤Ãyí# òy !Ó!¶˛ß¨ ˛ô!Ó˚ÎyÎ˚# ˛ôy!Ö Ï̂îÓ˚Á «˛!ì˛ Ñ˛ Ï̂Ó˚–

 xyõÓ˚y ãy!ò ¢õ%̂ Ïo ≤Ãâ%̨ Ó˚ ˛ô!Ó˚õy Ï̂í Óyì˛y Ï̂¢Ó˚ Ñ˛yÓ≈ò v˛y£zÈÙÈx:y£zv˛ Ï̂Ñ˛ ã Ï̂ú oÓ#¶)̨ ì˛ Ñ˛ Ï̂Ó˚ Îy Ñ˛yÓ≈!òÑ˛

xƒy!¢ Ï̂v˛ ˛ô!Ó˚Ó!ì≈̨ ì˛ £Î˚– ì˛y£z Óyì˛y Ï̂¢Ó˚ Ñ˛yÓ≈òÈ v˛y£zÈÙÈx:y£ẑ Ïv˛Ó˚ ˛ô!Ó˚õyí x!ì˛!Ó˚_´ Ó,!k˛Ó˚ Ñ˛yÓ˚̂ Ïí ¢õ%̂ ÏoÓ˚

ã Ï̂úÓ˚ x¡‘c Ó,!k˛ ˛ôy Ï̂FäÈ ÎyÓ˚ ö˛ú !£¢y Ï̂Ó ¢yõ%!oÑ˛ ≤ÃÓyú ~ÓÇ üyõ%Ñ˛ñ !G˛ò%̂ ÏÑ˛Ó˚ Ñ˛ƒyú!¢Î˚yõ Ü!‡˛ì˛ xyÓÓ˚í

ò‹T £ Ï̂Î˚ Îy Ï̂FäÈ–

5.6.3 ¢yõ%!oÑ˛ î)°Ïí !òÎ˚s˛fí Á ≤Ã!ì˛ Ï̂Ó˚yï

¢yõ%!oÑ˛ î)°Ïí ≤Ã!ì˛Ñ˛y Ï̂Ó˚Ó˚ ~Ñ˛õye v z̨̨ ôyÎ˚ £ú î)!°Ïì˛ ˛ôîy Ï̂Ì≈Ó˚ ˛ô!Ó˚õyí £…y¢ Ñ˛Ó˚y– ì˛y£z ì˛Ó˚ú Óã≈ƒ ˛ô!Ó˚̂ Ïüyïò

≤Ã!e´Î˚yÓ˚ õyïƒ Ï̂õ Ü,£fl˛i!úñ Ñ˛yÓ˚Öyòyñ ˆ£y Ï̂›˛ú £zì˛ƒy!îÓ˚ ˆÌ Ï̂Ñ˛ v z̨Í˛ôß¨ ì˛Ó˚ú Óã≈ƒ ˛ôîyÌ≈ ˛ô!Ó˚̂ Ïüyï Ï̂òÓ˚ ˛ôÓ˚ ˆ¢£z

ì˛Ó˚ú Ï̂Ñ˛ òî# Óy ¢õ%̂ Ïo äÈyv ¸̨̂ Ïì˛ £ Ï̂Ó–

 Ñ˛!‡˛ò Óã≈ƒ ˛ôîyÌ≈ñ ≤’y!fi›˛Ñ˛ñ ãy£y Ï̂ãÓ˚ ¶˛@¿yÓ Ï̂ü°Ïñ õyäÈ ïÓ˚y ãyú £zì˛ƒy!î ¢õ%̂ Ïo ˆö˛úy â˛ú Ï̂Ó òy ~ÓÇ ì˛y

¢õ%̂ ÏoÓ˚ ˆÌ Ï̂Ñ˛ ì%̨ Ï̂ú Úúƒyu˛!ö˛úÛÈÙÈ~ ˆö˛ú Ï̂ì˛ £ Ï̂Ó–

 ¢õ%̂ ÏoÓ˚ ¶˛y¢õyò ˆì˛ú x˛ô¢yÓ˚í Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó ì˛y ˜ã!ÓÑ˛ v z̨̨ ôy Ï̂Î˚ (Pscudomonas putida) Óy Ó˚y¢yÎ˚!òÑ˛

ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚–

 ¢õ%o ˜¢Ñ˛ì˛ ˛ô!Ó˚‹ÒyÓ˚ ˛ô!Ó˚FäÈß¨ñ ≤’y!fi›˛Ñ˛ õ%_´ Ó˚yÖ Ï̂ì˛ £ Ï̂Ó–

 ¢õ%̂ ÏoÓ˚ v z̨̨ ôÑ)̨ Ï̂ú ¢ÓÓ˚Ñ˛õ x!ÓK˛yò¢¡øì˛ !òõ≈yíõ)úÑ˛ Ñ˛yãÑ˛õ≈ Óı˛ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

 ¢õ%̂ ÏoÓ˚ Öyîƒ fl ∫̨“ õyeyÓ˚ @˘Ã£í Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó Îy Ï̂ì˛ x!ïÑ˛ õÍ¢ !üÑ˛yÓ˚ òy £Î˚ ~ÓÇ ¢yõ%!oÑ˛ ã#Ó ˜Ó!â˛ Ï̂eƒÓ˚

£…y¢ òy á Ï̂›˛–

 ≤ÃÎ%!_´Üì˛ v z̨ß¨!ì˛ á›˛y Ï̂ì˛ £ Ï̂Ó Îy Ï̂ì˛ ¢õ%o Ï̂Ñ˛ î)°Ïí õ%_´ Ñ˛Ó˚y ÎyÎ˚–
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5.7 ì˛y˛ô#Î˚ î)°Ïí (Thermal Pollution)

ãúyüÎ˚ñ òî# Óy ¢õ%̂ ÏoÓ˚ õ Ï̂ïƒ v z̨_Æ Óã≈ƒ ˛ôîyÌ≈ ˆõüyÓ˚ ö˛ Ï̂ú ã Ï̂úÓ˚ fl ∫̨y¶˛y!ÓÑ˛ ì˛y˛ôõyey x!ì˛!Ó˚_´ Ó,!k˛ ˛ôyÎ˚

ì˛ˆÏÓ ì˛yˆÏÑ˛ ì˛y˛ô#Î˚ î)°Ïí ÓˆÏú–

¢yïyÓ˚íì˛ Ñ˛úÑ˛yÓ˚Öyòy ˆÌ Ï̂Ñ˛ !òÜ≈ì˛ v z̨_Æ î)!°Ïì˛ ãú Óy£ẑ ÏÓ˚ òî# òyúy Ï̂ì˛ ˆö˛úy £Î˚ñ ~äÈyv ¸̨y !Ó!¶˛ß¨ ì˛y˛ô!Óî%ƒÍ

ˆÑ˛w ˆÌ Ï̂Ñ˛ ≤Ãâ%̨ Ó˚ ˛ô!Ó˚õy Ï̂í v z̨_Æ ãú Óy£ẑ ÏÓ˚Ó˚ òî# òyúy Ï̂ì˛ ˆö˛úyÎ˚ ã Ï̂úÓ˚ fl ∫̨y¶˛y!ÓÑ˛ ì˛y˛ôõyey x!ì˛!Ó˚_´ õyeyÎ˚

Ó,!k˛ ˛ôyÎ˚– ˆÎ ˆÑ˛yò Îy!s˛fÑ˛ Ñ˛yãÑ˛ Ï̂õ≈Ó˚ ˆ«˛ Ï̂e ÷ï%õye 40% ì˛y˛ô Ñ˛y Ï̂ã úy Ï̂Ü Óy!Ñ˛ 60% ì˛y˛ô ò‹T £Î˚ ~ÓÇ

ˆ¢£z ì˛y˛ô ˛ô!Ó˚ˆÏÓˆÏü ˆÓ!Ó˚ˆÏÎ˚ ì˛y˛ô#Î˚ î)°Ïí á›˛yÎ˚–

5.7.1 ì˛y˛ô#Î˚ ≤Ã¶˛yÓ (Effects of Thermal Pollution)

ì˛y˛ô#Î˚ î)°ÏˆÏíÓ˚ ≤Ã¶˛yˆÏÓÈÙÙÙÈ

S1V ã Ï̂ú oÓ#¶)̨ ì˛ x!: Ï̂ã Ï̂òÓ˚ ˛ô!Ó˚õyí £…y¢ ˛ôyÎ˚–

S2V v z̨_Æ Óã≈ƒ ˛ôîyÌ≈ ã Ï̂ú ˛ôv ¸̨yÓ˚ ¢y Ï̂Ì ¢y Ï̂Ì ì˛yÓ˚ xy Ï̂ü˛ôy Ï̂üÓ˚ ì˛y˛ôõyey x!ì˛!Ó˚_´ Ó,!k˛ ˛ôyÓyÓ˚ ö˛ Ï̂ú ¢Ñ˛ú

≤Ãyí#Ó˚ õ,ì%̨ ƒ á Ï̂›˛–

S3V ì˛y˛ôõyey Ó,!k˛Ó˚ ö˛ Ï̂ú ≤Ãyí#Ó˚ ˜ã!ÓÑ˛ !e´Î˚yÑ˛úy˛ô Óƒy£ì˛ £Î˚ñ ≤Ããòò Á !v˛õ ˛ôyv ¸̨yÁ Óƒy£ì˛ £Î˚–

S4V ì˛y˛ôõyey Ó,!k˛ ˆ˛ô Ï̂ú ã Ï̂ú î)!°Ïì˛ ˛ôîyÌ≈ x Ï̂òÑ˛ ˆÓ!ü ˛ô!Ó˚õy Ï̂í oÓ#¶)̨ ì˛ £Î˚–

S5V ì˛y˛ôõyey Ó,!k˛Ó˚ ö˛ Ï̂ú ˆÎ ¢Ñ˛ú ≤Ãyí# Óy xò%ã#Ó ì˛y˛ôõyey ¢£ƒ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ÷ï% ì˛yÓ˚y£z ˆÓ§̂ Ïâ˛ Ìy Ï̂Ñ˛

Óy!Ñ˛Ó˚y õyÓ˚y ÎyÎ˚ ö˛ Ï̂ú fl ∫̨y¶˛y!ÓÑ˛ Óylfl˛ì˛s˛f !Ó!á¯ì˛ £Î˚–

5.7.2 ì˛y˛ô#Î˚ î)°Ï̂ ÏíÓ˚ ≤Ã!ì˛Ñ˛yÓ˚

ì˛y˛ô#Î˚ î)°Ïí !òÎ˚s˛fí Ñ˛Ó˚yÓ˚ ãòƒ Ó,£Í Ü¶˛#Ó˚ ãúyüÎ˚ ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ ì˛yÓ˚ õ Ï̂ïƒ ≤ÃÌ Ï̂õ v z̨_Æ ãú ˆö˛ Ï̂ú ì˛y ‡˛y[˛y

£ Ï̂ì˛ !î Ï̂Î˚ xyÓyÓ˚ ÓƒÓ£yÓ˚ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– Cooling TowerÈÙÈ~Ó˚ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚Á v z̨_Æ ÜÓ˚õ ãú ‡˛y[˛y Ñ˛ Ï̂Ó˚

ì˛y ˛ô%òÓ˚yÎ˚ ˛ô!Ó˚̂ Ïüyïò Ñ˛ Ï̂Ó˚ ÓƒÓ£yÓ˚ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

~äÈyv ¸̨y ãòÜí ì˛y Ï̂îÓ˚ ÓƒÓ£*ì˛ Îs˛f˛ôy!ì˛ ¢%ÓƒÓ£yÓ˚ xÌ≈yÍ x≤Ã Ï̂Î˚yãò#Î˚ ¢õÎ˚ Îs˛fyÇü Óı˛ Ó˚yÖ Ï̂ú ì˛y˛ô v z̨Í˛ôß¨

Ñ˛õ £ Ï̂Ó– ÓƒÓ£*ì˛ ¢¡ô Ï̂îÓ˚ fl ∫̨“ v z̨Í˛ôyîò Ñ˛Ó˚̂ Ïú v z̨Í˛ôß¨ ì˛y Į̈̂ ôÓ˚ ˛ô!Ó˚õyí fl ∫̨“ £ Ï̂Óñ Ñ˛yÓ˚Öyòy Óy ì˛y˛ô v z̨Í˛ôyîò

ˆ«˛ Ï̂eÓ˚ â˛y!Ó˚̨ ôy Ï̂Ÿª≈ Ó,«˛ Ï̂Ó˚y˛ô Ï̂íÓ˚ myÓ˚y ì˛y˛ô#Î˚ î)°Ïí !òÓyÓ˚í ¢Ω˛Ó–

5.8 Ñ˛!‡˛ò Óã≈ƒ ˛ôîyÌ≈ Á ì˛yÓ˚ ˛ô!Ó˚â˛yúò ÓƒÓfl˛iy (Solid Waste Management)

Óã≈ƒ ˛ôîyÌ≈ Ñ˛#⁄ Ñ˛yÎ≈!¢!k˛ £ÓyÓ˚ ˛ôÓ˚ Óy ÓƒÓ£yÓ˚ Ñ˛Ó˚yÓ˚ ˛ôÓ˚ ˆÑ˛yò Ólfl˛ Óy ˛ôîyÌ≈ ÎÖò xyÓ˚ ÓƒÓ£yÎ≈ Ìy Ï̂Ñ˛ òy

~ÓÇ ì˛y Ï̂Ñ˛ ˆö˛ Ï̂ú ˆîÁÎ˚y £Î˚ Óy ˆö˛ Ï̂ú ˆîÁÎ˚y £ Ï̂Ó Ó Ï̂ú !‡˛Ñ˛ Ñ˛Ó˚y £Î˚– ˆ¢£z Ólfl˛ Óy ˛ôîyÌ≈̂ ÏÑ˛ ˜ãÓ ˛ôîyÌ≈ Ó Ï̂ú–

Ñ˛!‡˛ò Óã≈ƒ ˛ôîyÌ≈ÈÙÙÙÈ xÓƒÓ£*ì˛ Ñ˛!‡˛ò Ólfl˛ ¢yõ!@˘Ã Îy xyõÓ˚y ˜îò!®ò !e´Î˚yÑ˛úy Į̈̂ ôÓ˚ õyïƒ Ï̂õ xÓ!fl˛iì˛ Ólfl˛

!£¢y Ï̂Ó Óã≈ò Ñ˛ Ï̂Ó˚ Ìy!Ñ˛ñ ì˛y£z Ñ˛!‡˛ò Óã≈ƒ ˛ôîyÌ≈– ~£z Ñ˛!‡˛ò Óã≈ƒ ˛ôîyÌ≈ Ü,£fl˛i!úñ !ü“ Ï̂«˛ Ï̂eñ Ö!òÓ˚ Ñ˛yã Óy Ñ,̨ !°Ï
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Ñ˛y Ï̂ãÓ˚ ˆÌ Ï̂Ñ˛ v z̨Í˛ôß̈ £ Ï̂Î˚ Ìy Ï̂Ñ˛– ˛Óã≈ƒ ˛ôîyÌ≈ ˜ãÓ ˆÎõòÈÙÙÙÈ Óã≈ƒ ÖyîƒyÓ Ï̂ü°Ïñ õyäÈñ õyÇ Ï̂¢Ó˚ ˆî£yÓ Ï̂ü°Ï– îy£ƒ

ˆÎõòÈÙÙÙÈ Ñ˛y‡˛ñ Ñ˛yÜãñ Ó˚yÓyÓ˚ó xîy£ƒÈÙÙÙÈ ˆÎõòÈÙÙÙÈÑ§̨ yâ˛ñ ïyì˛Ó Ólfl˛ñ ˛ôyÌÓ˚ £zì˛ƒy!î–

5.8.1 Ñ˛!‡˛ò Óã≈ƒ ˛ôîy Ï̂Ì≈Ó̊ ≤ÃÑ˛yÓ̊ Ï̂¶˛î (Types of Solid Waste) ≠

v z̨Í˛ô!_Ó˚ v z̨̨ ôÓ˚ !¶˛!_ Ñ˛ Ï̂Ó˚ Ñ˛!‡˛ò Óã≈ƒ ˛ôîyÌ≈̂ ÏÑ˛ 3!›˛ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚y ÎyÎ˚–

S1V ˆ˛ôÔÓ̊ Ñ˛!‡˛ò Óã≈ƒ ˛ôîyÌ≈ (Municipal solid waste) ≠ Ü,£fl į!ú ˆÌ Ï̂Ñ˛ v z̨Í˛ôß̈ Óã≈ƒ ˛ôîyÌ≈ ˆÎõòÈÙÙÙÈ

xy¢ÓyÓ˛ô Ï̂eÓ˚ ¶˛@¿yÓ Ï̂ü°Ïñ !òõ≈yí Ñ˛y Ï̂ã v z̨Í˛ôß̈ Óã≈ƒñ Ñ˛#›˛òyüÑ˛ñ Ó˚Çñ ¢yÓyòñ Óƒy›˛y!Ó˚ñ ≤’y!fi›˛ Ï̂Ñ˛Ó˚ ˜ì˛!Ó˚ Óã≈ƒñ

ˆì˛ã!‹;˛Î˚ ˛ôîyÌ≈ £zì˛ƒy!îñ ˆ˛ôÔÓ˚ Ñ˛!‡˛ò Óã≈ƒ ˛ôîy Ï̂Ì≈Ó˚ ˛ô!Ó˚â˛yúò ~ÓÇ !òÎ˚s f̨í £Î˚ ¢Ó˚Ñ˛y Ï̂Ó˚Ó˚ ˜ì˛!Ó˚ Municipal Solid
Waste Rules, 2000 xy£zò myÓ˚y–

S2V !ü“ Ï̂«˛e Á !Ó˛ôIòÑ˛ Óã≈ƒ ˛ôîyÌ≈ ≠ !ü“ Ï̂«˛ Ï̂e ÓƒÓ£*ì˛ Ñ§̨ yâ˛yõyú Á ˛ô Ï̂v˛̧ ÌyÑ˛y Óã≈ƒ ˛ôîyÌ≈ ~ÓÇ !Ó˛ôIòÑ˛

Óã≈ƒ ~£z ¶˛y Ï̂ÜÓ̊ õ Ï̂ïƒ xhs˛Ü≈ì˛– Hazardus Waste Rules, 1989 myÓ̊y ~£z ïÓ̊ Ï̂òÓ̊ Óã≈ƒ !òÎ̊s f̨í Ñ˛Ó̊y £Î̊–

S3V !â˛!Ñ˛Í¢yãyì˛ Óã≈ƒ ˛ôîyÌ≈ ≠ £¢!˛ô›˛yúñ òy!¢≈Ç Ï̂£yõ ˆÌ Ï̂Ñ˛ !â˛!Ñ˛Í¢yÓ˚ ãòƒ v z̨Í˛ôß̈ òyòy Ñ˛!‡˛ò Óã≈ƒ ˛ôîyÌ≈

ˆÎõòÈÙÙÙÈ ì%̨ úyñ !¢!Ó˚Oñ ä%È§â˛ñ Ë°Ï̂ ÏïÓ˚ ˆÓyì˛úñ Ñ˛ƒy Ï̂Ì›˛yÓ˚ñ x˛ôy Ï̂Ó˚ü Ï̂ò Óyî ˆîÁÎ˚y òyòy xD £zì˛ƒy!î– Biomedical
Waste Rules, 1998 myÓ˚y £z£y !òÎ˚!s f̨ì˛ £Î˚–

5.8.2 Ñ˛!‡˛ò ˛Óã≈ƒ ˛ôîy Ï̂Ì≈Ó̊ ˛ô!Ó̊â˛yúò ÓƒÓfl įy (Solid Waste Management) ≠

Ñ˛!‡˛ò Óã≈ƒ ˛ôîyÌ≈ ü£Ó˚yM˛Èúñ !ü“ Ï̂«˛e ˆÌ Ï̂Ñ˛ !ò!î≈‹T ¢õ Ï̂Î˚Ó˚ ˛ôÓ˚ ì˛yÓ˚ !òï≈y!Ó˚ì˛ ãyÎ˚Üy Ï̂ì˛ Óy Ï̂ã≈ƒÓ˚ !ò‹ô!_

á›˛y Ï̂òy £Î˚– ¢%ì˛Ó˚yÇ Óã≈ƒ ˛ôîy Ï̂Ì≈Ó˚ ˛ô!Ó˚â˛yúò ÓƒÓfl įyÓ˚ ≤Ãïyò !ì˛ò!›˛ ïy˛ôÈÙÈÓã≈ƒ ˛ôîyÌ≈ ¢Ç@˘Ã£ñ ˛ô!Ó˚Ó£ò Á !ò!î≈‹T fl įy Ï̂ò

ì˛yÓ˚ !ò‹ô!_ Ñ˛Ó˚ò–

 Óã≈ ˛ôîy Ï̂Ì≈Ó̊ ¢Ç@˘Ã£ ˛ôk˛!ì˛ ≠ ¢yïyÓ˚íì˛ ü£Ó˚yM˛Èú ˆÌ Ï̂Ñ˛ ˆ˛ôÔÓ˚¢¶˛yÓ˚ Üy!v˛̧ Óy!v˛̧ Óy!v˛̧ ˆÌ Ï̂Ñ˛ Óã≈ƒ ˛ôîyÌ≈

¢Ç@˘Ã£ Ñ˛ Ï̂Ó˚ Óy Ó˚yhfl˛yÓ˚ ïy Ï̂Ó˚ !Ó!¶˛ß̈ !ò!î≈‹T fl įy Ï̂ò Óã≈ƒ ˆö˛úyÓ˚ ãyÎ˚Üy Ó˚yÖy £Î˚ ì˛ Ï̂Ó î%£z ˆ«˛ Ï̂e£z !õ◊Óã≈ƒ

ˆö˛úy £Î˚– ì˛ Ï̂Ó ˆÑ˛yò ˆÑ˛yò ˆ«˛ Ï̂e ˆ˛ôÔÓ˚Ñ˛õ≈# Ï̂îÓ˚ Óã≈ƒ xyúyîy Ñ˛ Ï̂Ó˚ !ò‹ô!_Ó˚ îy!Î˚c ˆîÁÎ˚y £Î˚– ¢yïyÓ˚íì˛

˛ôâ˛òü#ú Ólfl˛ ~ÓÇ ˛ô%òÉòÓ#Ñ˛Ó˚í ˆÎyÜƒ Ólfl˛ xyúyîy Ñ˛Ó˚y £ Ï̂Î˚ Ìy Ï̂Ñ˛–

 Óã≈ƒ ˛ôîyÌ≈ ˛ô!Ó̊Ó£ò ≠ Óã≈ƒ ˛ôîy Ï̂Ì≈Ó̊ ˛ô!Ó̊Ó£ Ï̂òÓ̊ ãòƒ !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ Üy!v˛̧Ó̊ ÓƒÓ£yÓ̊ Ñ˛Ó̊y £ Ï̂Î̊ Ìy Ï̂Ñ˛– ˆäÈy›˛

Üy!v˛̧ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ Óy!v˛̧ Óy!v˛̧ ˆÌ Ï̂Ñ˛ Óã≈ƒ ¢Ç@˘Ã£ Ñ˛Ó̊y £Î̊ ~ÓÇ Óv˛̧ Üy!v˛̧̂ Ïì˛ñ › Δ̨yÑ˛ Óy â˛yÑ˛y Î%_´ Üy!v˛̧̂ Ïì˛ Ñ˛ Ï̂Ó̊

!ò!î≈‹T fl įy Ï̂ò !ò Ï̂Î̊ ÎyÁÎ̊y £Î̊– £y¢˛ôyì˛yú ãyì˛ Óã≈ƒ ˛ôîy Ï̂Ì≈Ó̊ ãòƒ !Ó Ï̂ü°Ï â˛yÑ˛y Î%_´ Üy!v˛̧ ÓƒÓ£*ì˛ £Î̊–

 Ñ˛!‡˛ò Óã≈ƒ ˛ôîy Ï̂Ì≈Ó̊ !ò‹ô!_Ñ˛Ó̊í ≠ Ñ˛!‡˛ò Óã≈ƒ ˛ôîy Ï̂Ì≈Ó˚ !ò‹ô!_Ñ˛Ó˚í òyòy¶˛y Ï̂Ó Ñ˛Ó˚y £ Ï̂Î˚ Ìy Ï̂Ñ˛ ì˛y Ï̂îÓ˚

õ Ï̂ïƒ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ £úÈÙÙÙÈ

S1V ¢ƒy!ò›˛y!Ó˚ úƒyu˛!ö˛”˛ S2V ¶˛!fl˛ø¶)̨ ì˛ Ñ˛Ó˚y S3V Óã≈ƒ ˛ôîyÌ≈ ˛ô!â˛ Ï̂Î˚ ˜ãÓ¢yÓ˚ ˜ì˛!Ó˚ Ñ˛Ó˚y–

S1V ¢ƒy!ò›˛y!Ó̊ úƒyu˛!ö˛”˛ ≠

~£z ˛ôk˛!ì˛ Ï̂ì˛ ~Ñ˛!›˛ !ò!î≈‹T fl įyò Ï̂Ñ˛ ˛ô%Ñ%̨ Ï̂Ó˚Ó˚ òƒyÎ˚ Öòò Ñ˛Ó˚y £Î˚ ~ÓÇ x Ï̂¶˛îƒ xyÓÓ˚í myÓ˚y xyÓ,ì˛ Ñ˛Ó˚y £Î˚ Îy Ï̂ì˛

ˆÑ˛yò î)!°Ïì˛ ˛ôîyÌ≈ñ ì˛Ó˚ú ¶)̨ Ü Ï̂¶≈̨  â˛ Ï̂ú ˆÎ Ï̂ì˛ òy ˛ôy Ï̂Ó˚– ≤ÃÌ Ï̂õ xyÓã≈òyÓ˚ ˜ãÓ xÇü xyúyîy Ñ˛ Ï̂Ó˚ ~Ñ˛!›˛ hfl˛ Ï̂Ó˚

äÈ!v˛̧ Ï̂Î˚ ˆîÁÎ˚y £Î˚ ~ÓÇ hfl˛ Ï̂Ó˚Ó˚ v z̨Fâ˛ì˛y 2 !õ›˛y Ï̂Ó˚Ó˚ õ Ï̂ì˛y Ìy Ï̂Ñ˛– ˛ô Ï̂Ó˚ ≤ÃyÎ˚ 20 ˆ¢.!õ.ÈÙÈ~Ó˚ õ Ï̂ì˛y õy!›˛Ó̊ ≤Ã Ï̂ú˛ô
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ˆîÁÎ˚y £Î˚– ~£z ¶˛y Ï̂Ó hfl˛!Ó˚¶)̨ ì˛ Ñ˛Ó˚̂ Ïì˛ Ñ˛Ó˚̂ Ïì˛ xÓ Ï̂ü Ï̂°Ï ~Ñ˛!›˛ ˛ô%Ó˚&õy!›˛Ó˚ hfl˛Ó˚ !î Ï̂Î˚ ë˛yÑ˛y ˆîÁÎ˚y £Î˚ Îy Ï̂ì˛ ˆÑ˛yò

£z§î%Ó˚ ãyì˛#Î˚ ≤Ãyí# ë%̨ Ñ˛ Ï̂ì˛ òy ˛ôy Ï̂Ó˚– !Ó Ï̂Î˚yãÑ˛ Ï̂îÓ˚ ˜ãÓ ˛ôîy Ï̂Ì≈Ó˚ !Ó Ï̂Î˚yãò !e´Î˚y á›˛y Ï̂òyÓ˚ ˛ôÓ˚ ˆÎ ˜ãÓÜƒy¢ !òÜ≈ì˛

£Î˚ ì˛y Óy£ẑ ÏÓ˚ ˆÓ Ï̂Ó˚yÓyÓ˚ ãòƒ ˛ôy£z̨ ô myÓ˚y ÓƒÓfl˛iy Ñ˛Ó˚y Ìy Ï̂Ñ˛– ~£z Üƒy¢ x Ï̂òÑ˛ ¢õÎ˚ ãμyúy!òÓ˚ Ñ˛y Ï̂ãÁ ¢Ç@˘Ã£ Ñ˛Ó˚y

£Î˚– ~£z ˛ôk˛!ì˛ Ï̂ì˛ xyÓã≈òy ã!òì˛ ˆÓ˚yÜã#Óyí% v z̨Í˛ôß¨ £Î˚ òy–

S2V Óã≈ƒ ˛ôîyÌ≈ ¶˛!fl˛ø¶)̨ ì˛ Ñ˛Ó˚y (Incineration) ≠

x Ï̃ãÓ îy£ƒ ˛ôîy Ï̂Ì≈Ó˚ ˆ«˛ Ï̂e ~!›˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚– Ü,£fl˛i!úÓ˚ ~ÓÇ xîy£ƒ ˛ôîyÌ≈ SÑ§̨ yâ˛ñ ïyì˛Ó ˛ôîyÌ≈V xyúyîy

Ñ˛Ó˚y £Î˚– ~£z ¢õhfl˛ ˛ôîyÌ≈̂ ÏÑ˛ !Ó Ï̂ü°Ï¶˛y Ï̂Ó ≤Ãlfl˛ì˛Ñ,̨ ì˛ ö˛yÓ˚̂ Ïò Ï̂¢Ó˚ õ Ï̂ïƒ v z̨Fâ˛ ì˛y Į̈̂ ô ≤ÃyÎ˚ 815°C ì˛y˛ôõyeyÎ˚

x!: Ï̂ã Ï̂òÓ˚ v z̨̨ ô!fl˛i!ì˛ Ï̂ì˛ ˆ˛ôyv ¸̨y Ï̂òy £Î˚– ~Ó˚ ö˛ Ï̂ú Óã≈ƒÓ˚ xyÎ˚ì˛ò ≤ÃyÎ˚ 90% ~ÓÇ Áãò 75% ˛ôÎ≈hs˛ £…y¢ ˛ôyÎ˚–

~!›˛Ó˚ ãòƒ Ö%Ó£z fl ∫̨“ xyÎ˚ì˛ Ï̂òÓ˚ ãyÎ˚Üy ≤Ã Ï̂Î˚yãò– Î!îÁ Óy ~£z ˛ôk˛!ì˛ Ï̂ì˛ xÓ!ü‹TyÇü äÈy£z !£¢y Ï̂Ó ˛ô Ï̂v ¸̨ Ìy Ï̂Ñ˛

~ÓÇ Óyì˛y Ï̂¢ î)!°Ïì˛ Üƒy¢ !òÜ≈õò £Î˚ Îy Ö%Ó£z «˛!ì˛Ñ˛yÓ˚Ñ˛–

S3V Óã≈ƒ ˛ôîyÌ≈ ˛ô!â˛ Ï̂Î˚ ˜ãÓ¢yÓ˚ ˜ì˛!Ó˚ (Composting) ≠

~£z ˛ôk˛!ì˛ Ï̂ì˛ ˜ãÓ ˛ôîyÌ≈̂ ÏÑ˛ Óƒy Ï̂Q!Ó˚Î˚y myÓ˚y ˛ôâ˛ò Ñ˛Ó˚y Ï̂òy £Î˚ ~ÓÇ !£v z̨õy Ï̂¢Ó˚ ¢,!‹T Ñ˛Ó˚y £Î˚ Îy ˛ôÓ˚Óì≈̨ #Ñ˛y Ï̂ú

˜ãÓ¢yÓ˚ !£¢y Ï̂Ó ÓƒÓ£*ì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~£z ˛ôk˛!ì˛!›˛ x!: Ï̂ã Ï̂òÓ˚ v z̨̨ ô!fl˛i!ì˛ ~ÓÇ xò%̨ ô!fl˛i!ì˛ î%£z ˛ôk˛!ì˛ Ï̂ì˛ Ñ˛Ó˚y

ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~£z ˛ôk˛!ì˛ Ï̂ì˛ !˛ô Ï̂›˛Ó˚ õ Ï̂ïƒÓ˚ ì˛y˛ôõyey ˆÓü# ÌyÑ˛yÓ˚ ãòƒ õüy õy!äÈÓ˚ úy¶≈̨ y Óy !v˛õ !Ñ˛ä%È£z ˆÓ§̂ Ïâ˛ Ìy Ï̂Ñ˛

òy ì˛ Ï̂Ó ~£z ˛ôk˛!ì˛ Ï̂ì˛ ãyÎ˚Üy ~ÓÇ ¢õÎ˚ v z̨¶˛Î˚ x!ì˛!Ó˚_´ úy Ï̂Ü–

!â˛e 5.1 ≠ ¢ƒy!ò›˛y!Ó̊ úƒyu˛!ö˛”˛
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1998 ¢y Ï̂úÓ˚ Biomedical Waste (Management and Handling) RuleÈÙÈ~Ó˚ !òÎ˚õ xò%¢y Ï̂Ó˚

£y¢˛ôyì˛yúãyì˛ Óã≈ƒ ˛ôîy Ï̂Ì≈Ó˚ xyúyîy¶˛y Ï̂Ó !ò‹ô!_ á›˛y Ï̂òyÓ˚ ÓƒÓfl įy Ñ˛Ó˚y £ Ï̂Î˚ Ìy Ï̂Ñ˛ñ Îy !ò Ï̂â˛ ˆîÁÎ˚y £úÈÙÙÙÈ

e´!õÑ˛ Ñ˛ƒyˆÏ›˛Ü!Ó˚ Óã≈ƒ !Óòyü ÓƒÓfl˛iy ¢yÇˆÏÑ˛!ì˛Ñ˛ Ó˚Ç

¢ÇÖƒy ~ÓÇ xyïyÓ˚

1 Ñ˛ƒyˆÏ›˛Ü!Ó˚ÈÙÈ1 õyòÓ Óã≈ƒ ≠ ˛ô%!v˛¸ˆÏÎ˚ ˆö˛úy Óy £ú%î ≤’y!fi›˛Ñ˛ ÓƒyÜ

õò%°ÏƒüÓ˚#ˆÏÓ˚Ó˚ Ñ˛úyñ xDÈÙÈ≤Ãì˛ƒD ¢õ)£ Ü¶˛#ˆÏÓ˚ ˛ô%§ˆÏì˛ ˆîÁÎ˚y

2 Ñ˛ƒyˆÏ›˛Ü!Ó˚ÈÙÈ2 ≤Ãyí#Ó˚ Óã≈ƒ ≠

≤Ãyí#Ó˚ Ñ˛úy ¢õ)£ñ xDñ üÓ˚#ˆÏÓ˚Ó˚ xÇüñ ˛ô%!v˛¸ˆÏÎ˚ ˆö˛úy Óy £ú%î ≤’y!fi›˛Ñ˛ ÓƒyÜ

Ó˚_´y_´ xÇü ~ÓÇ üÓ˚#ˆÏÓ˚Ó˚ ì˛Ó˚úñ Ü¶˛#ˆÏÓ˚ ˛ô%§ˆÏì˛ ˆîÁÎ˚y

ÜÓy!î ˛ô÷Ó˚ £y¢˛ôyì˛yú Á ˆõ!v˛Ñ˛ƒyú

Ñ˛ˆÏúã ˆÌˆÏÑ˛ !òÜ≈ì˛ Óã≈ƒ ¢õ)£

3 Ñ˛ƒyˆÏ›˛Ü!Ó˚ÈÙÈ3 ã#Óyí%!ÓK˛yò Á ã#Ó≤ÃÎ%!_´ ã!òì˛ fl˛iyò#Î˚ xˆÏ›˛yˆÏÑœ˛¶˛/ £ú%î ≤’y!fi›˛Ñ˛ ÓƒyÜ/úyú

Óã≈ƒ ≠ õy£zˆÏe´yÁˆÏÎ˚¶˛ myÓ˚y ¢Çe´y!õì˛ ≤’y!fi›˛Ñ˛ ÓƒyÜ

úƒyˆÏÓyˆÏÓ˚›˛y!Ó˚ Á ÜˆÏÓ°ÏíyÜì˛ ÓƒÓ£*ì˛ ˛ô%!v˛¸ˆÏÎ˚ ˆö˛úy/ ˛ô%!v˛¸ˆÏÎ˚

õyò%°Ï ~ÓÇ xòƒyòƒ ≤Ãyí#Ó˚ ˆÑ˛y°Ïñ ˆö˛úy

xò%ã#Óñ !Ó!¶˛ß¨ ¶˛ƒy!:ˆÏòÓ˚ xÓ!ü‹TyÇüñ

!Ó°Ïy_´ Óã≈ƒ ˛ôîyÌ≈

4 Ñ˛ƒyˆÏ›˛Ü!Ó˚ÈÙÈ4 ïyÓ˚yˆÏúy Îs˛fy!î ≠ !òÓ≈#ãÑ˛Ó˚í SÓ˚y¢yÎ˚!òÑ˛/ ü_´ ò#ú Óy ¢yîy {°ÏîFäÈ

ä%È!Ó˚ñ ¢)â˛ñ !¢!Ó˚Oñ ˆÓœv˛ñ Ñ§˛yâ˛ñ õy£zˆÏe´yÁˆÏÎ˚¶˛/xˆÏ›˛yˆÏÑœ˛¶˛ ÓƒyÜ

£zì˛ƒy!î Îy üúƒ !â˛!Ñ˛¢yÎ˚ ÓƒÓ£*ì˛ £Î˚ ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚V ~ÓÇ

=§ˆÏv˛¸y Ñ˛Ó˚y

5 Ñ˛ƒyˆÏ›˛Ü!Ó˚ÈÙÈ5 x≤ÃˆÏÎ˚yãò#Î˚ Á°Ï%ï ≠ ˛ô%!v˛¸ˆÏÎ˚ ˆö˛úy ~ÓÇ Ñ˛yˆÏúy ≤’y!fi›˛ˆÏÑ˛Ó˚ ÓƒyÜ

ˆõÎ˚yî v˛z_#í≈ ~ÓÇ Ñ˛ú%!°Ïì˛ £ˆÏÎ˚ !òÓ˚y˛ôî ÜˆÏì≈˛ !òˆÏ«˛˛ô

ÎyÁÎ˚y Ë°Ï%ï ¢õ)£ Ñ˛Ó˚y

6 Ñ˛ƒyˆÏ›˛Ü!Ó˚ÈÙÈ6 Ñ˛!‡˛ò Óã≈ƒ ≠ xˆÏ›˛yˆÏÑœ˛¶˛ ~ÓÇ £ú%î / úyú ≤’y!fi›˛Ñ˛ ÓƒyÜ

÷Ñ˛ˆÏòy ˛ô%§ãÓ˚_´ñ Ó˚_´y_´ ì%˛ˆÏúyñ õy£zˆÏe´yÁˆÏÎ˚¶˛ ÓƒÓ£yÓ˚

≤’yfi›˛yÓ˚ Ñ˛yfi›˛ñ Üã £zì˛ƒy!î Ñ˛Ó˚y £Î˚

7 Ñ˛ƒyˆÏ›˛Ü!Ó˚ÈÙÈ7 Ñ˛!‡˛ò Óã≈ƒ ≠ ïyÓ˚yˆÏúy Óã≈ƒ Óƒyì˛#ì˛ Ó˚y¢yÎ˚!òÑ˛ ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚ úyú ≤’y!fi›˛Ñ˛ ÓƒyÜ / ü_´

xòƒyòƒ Óã≈ƒñ ˆÎõòÈÙÈ ˛ôy£z˛ôñ !òÓ≈#ã Ñ˛Ó˚í / xˆÏ›˛yˆÏÑœ˛¶˛ ò#ú Óy ¢yîy {°ÏîFäÈ ÓƒyÜ

Ñ˛ƒyˆÏÌ›˛yÓ˚ñ !üÓ˚y Óy v˛z˛ô!üÓ˚y Ñ˛Ó˚y/=§ˆÏv˛¸y Ñ˛Ó˚y

¢õ)ˆÏ£Ó˚ õïƒ !îˆÏÎ˚ â˛y!úì˛ Ñ˛Ó˚yÓ˚

Îs˛fy!î

8 Ñ˛ƒyˆÏ›˛Ü!Ó˚ÈÙÈ8 ì˛Ó˚ú Óã≈ƒ ≠ Ó˚y¢yÎ˚!òÑ˛ ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚

úƒyˆÏÓyˆÏÓ˚›˛!Ó˚ ˆÌˆÏÑ˛ ˆÓÓ˚ˆÏòy òyòy !òÓ≈#ãÑ˛Ó˚í ~ÓÇ ˆv»˛ˆÏò

ì˛Ó˚ú ˛ôîyÌ≈ñ ˆïyÎ˚yÓ˚ ãòƒ ~ÓÇ !òˆÏ«˛˛ô Ñ˛Ó˚y

!òÓ≈#ãÑ˛Ó˚ˆÏíÓ˚ ãòƒ v˛zÍ˛ôß¨ ì˛Ó˚ú

9 Ñ˛ƒyˆÏ›˛Ü!Ó˚ÈÙÈ9 ¶˛fl˛ø#Ñ,˛ì˛ Ólfl˛¢õ)£ ≠ !òÓ˚y˛ôî ÜˆÏì≈˛ !òˆÏ«˛˛ô Ñ˛yˆÏúy˛ ≤’y!fi›˛ˆÏÑ˛Ó˚ ÓƒyÜ

ÓyˆÏÎ˚yÈÙÈˆõ!v˛Ñ˛ƒyú Óã≈ƒ ˆ˛ôyv˛¸yˆÏòyÓ˚ Ñ˛Ó˚y

˛ôÓ˚ v z̨Í˛ôß¨ äÈy£z

10 Ñ˛ƒyˆÏ›˛Ü!Ó˚ÈÙÈ10 Ó˚y¢yÎ˚!òÑ˛ Óã≈ƒ ≠ Ó˚y¢yÎ˚!òÑ˛ ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚ Ñ˛yˆÏúy ≤’y!fi›˛ˆÏÑ˛Ó˚ ÓƒyÜ

˜ãÓ ˛ôîyÌ≈ÈÙÈ˜ì˛!Ó˚ˆÏì˛ ÓƒÓ£*ì˛ !òÓ≈#ãÑ˛Ó˚í ~ÓÇ ˆv»˛ˆÏò

Ó˚y¢yÎ˚!òÑ˛ ~ÓÇ ˆÓ˚yÜÓ#ã òyüÑ˛ Óy !òÓ˚y˛ôî ÜˆÏì≈˛ !òˆÏ«˛˛ô

Ó˚y¢yÎ˚!òÑ˛ ˛ôîyÌ≈ Ñ˛Ó˚y
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5.9 ˛ô!Ó˚̂ ÏÓü !Ó˛ôÎ≈Î˚ (Environmental Disaster)

!Ó˛ôÎ≈Î˚ ~õò ~Ñ˛!›˛ á›˛òy Óy á›˛òyÓ˚ ˛ôÎ≈yÎ˚e´õ Îy fl ∫̨y¶˛y!ÓÑ˛ ã#ÓòÎyey !Óò‹T Ñ˛ Ï̂Ó˚ñ ≤Ãyí£y!ò á›˛yÎ˚– Óv ¸̨ Óv ¸̨

!òõ≈yí Ï̂Ñ˛ ïπÇ¢ Ñ˛ Ï̂Ó˚ñ ~ÓÇ ~£z ¢õhfl˛ !Ñ˛ä%È Ï̂Ñ˛ ¢!‡˛Ñ˛ xÓfl˛iyÎ˚ xyò Ï̂ì˛ !Ó Ï̂ü°Ï xy˛ôîÑ˛yú#ò ÓƒÓfl˛iy˛ôòyÓ˚ ≤Ã Ï̂Î˚yãò

£ Ï̂Î˚ ˛ô Ï̂v ¸̨– ˛ô!Ó˚̂ ÏÓü !Ó˛ôÎ≈Î˚ ≤ÃyÑ,̨ !ì˛Ñ˛ Ñ˛yÓ˚̂ Ïí xyÓyÓ˚ õyòÓ ¢,!‹T Ñ˛yÓ˚̂ ÏíÁ £ Ï̂Î˚ Ìy Ï̂Ñ˛–

S1V ≤ÃyÑ,̨ !ì˛Ñ˛ !Ó˛ôÎ≈Î˚ (Natural Disaster) ≠

˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢Ç!Ÿ’‹T v z̨̨ ôyîyò=!ú ÎÖò õyò%̂ Ï°ÏÓ˚ ˛ô Ï̂«˛ ≤Ã!ì˛Ñ)̨ ú £Î˚ ì˛Öò ì˛y Ï̂Ñ˛ ≤ÃyÑ,̨ !ì˛Ñ˛ !Ó˛ôÎ≈Î˚ Óúy £Î˚–

≤ÃyÑ,̨ !ì˛Ñ˛ !Ó˛ôÎ≈Î˚ ˆ¶˛Ô Ï̂Üy!úÑ˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚ñ ˆÎõòÈÙÙÙÈ Óòƒyñ ÖÓ˚yñ ¶)̨ !õÑ˛¡ôñ ¢%òy!õñ ¢y£ẑ ÏÑœ̨ yòñ x@¿%Í˛ôyì˛ £zì˛ƒy!î–

xyÓyÓ˚ ˜ã!ÓÑ˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚ ˆÎõòÈÙÙÙÈ ¢Çe´yõÑ˛ Óƒy!ï Sˆ≤’Üñ £ẑ ÏÓyúyñ xƒyò‰Ì y: ≤Ã¶,̨ !ì˛V–

S2V õò%°Ïƒ ¢,‹T !Ó˛ôÎ≈Î˚ (Man-made Disaster) ≠

~£z !Ó˛ôÎ≈Î˚ á›˛yÓ˚ ˆ«˛ Ï̂e ¢yïyÓ˚í¶˛y Ï̂Ó ≤Ãì˛ƒ«˛ Óy ˛ô Ï̂Ó˚y«˛¶˛y Ï̂Ó õyò%̂ Ï°ÏÓ˚ ¶)̨ !õÑ˛y xy Ï̂äÈ ~ÓÇ ~Ó˚ ≤Ã¶˛y Ï̂Ó ≤Ãyíòyü

Á ¢¡ô!_Ó˚ !Óòyü á Ï̂›˛ Ìy Ï̂Ñ˛– v z̨îy£Ó˚í !£¢y Ï̂Ó Óúy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ñ ˛ôyÓ˚õyí!ÓÑ˛ !Ó Ï̂fl˛≥˛yÓ˚íñ ¶)̨ !õ«˛Î˚ Üƒy¢ !òÉ¢Ó˚í

~äÈyv ¸̨y ˛ôÌ î%á≈›˛òyñ ˆÓ˚ú î%á≈›˛òy £zì˛ƒy!î ~ÓÇ òyüÑ˛ì˛y õ)úÑ˛ £yõúyÁ !Ó˛ôÎ≈Î˚ ˆv˛ Ï̂Ñ˛ xyò Ï̂ì˛ ˛ôy Ï̂Ó˚–

5.9.1 !Ó˛ôÎ≈ Ï̂Î˚Ó˚ ÓƒÓfl˛iy˛ôòy (Disaster Management)
!Ó˛ôÎ≈̂ ÏÎ˚Ó˚ ˛ô)Ó≈y¶˛y¢ ãò¢yïyÓ˚í Ï̂Ñ˛ !Ó˛ôÎ≈Î˚ ˆõyÑ˛y!Óúy Ñ˛Ó˚yÓ˚ K˛yò îyòñ !Ó˛ôÎ≈Î˚ xy¢yÓ˚ xy Ï̂Ü ˆÌ Ï̂Ñ˛ ¢!‡˛Ñ˛

˛ôî Ï̂«˛˛ô ˆòÁÎ˚yñ !Ó˛ôÎ≈̂ ÏÎ˚Ó˚ ¢õÎ˚ ˆõyÑ˛y!Óúy ~ÓÇ ãò¢yïyÓ˚í Ï̂Ñ˛ v z̨k˛yÓ˚ Ñ˛Ó˚y !Ó˛ôÎ≈Î˚ ÓƒÓfl˛iy˛ôòyÓ˚ ≤Ãïyò Ñ˛yã–

!Ó˛ôÎ≈Î˚ ÓƒÓfl˛iy˛ôòy ≤Ãïyò 3!›˛ xÇ Ï̂ü !Ó¶˛_´ÈÙÙÙÈ S1V !Ó˛ôÎ≈̂ ÏÎ˚Ó˚ ≤ÃyE˛yú S2V !Ó˛ôÎ≈̂ ÏÎ˚Ó˚ ¢õÎ˚ S3V !Ó˛ôÎ≈̂ ÏÎ˚Ó˚ ˛ôÓ˚

S1V !Ó˛ôÎ≈̂ ÏÎ˚Ó˚ ≤ÃyÑ˛ Ñ˛yú (Pri-Disaster) ≠ G%§̨ !Ñ˛Ó˚ õ)úƒyÎ˚òñ ≤Ã!ì˛ Ï̂Ó˚yï Óy ≤Ãüõòñ ˛ô)Ó≈ ≤Ãlfl˛!ì˛–

S2V !Ó˛ôÎ≈̂ ÏÎ˚Ó˚ ¢õÎ˚ (During Disaster) ≠ xyÜyõ ¢ì˛Ñ≈̨ Óyì≈̨ yñ ãòõyòÓ Ï̂Ñ˛ ¢!Ó˚̂ ÏÎ˚ !ò Ï̂Î˚ ÎyÁÎ˚y ~ÓÇ

Ó§yâ˛y Ï̂òyñ xy˛ôyì˛Ñ˛y!úò ¢y£yÎƒñ ïÇ Ï̂¢Ó˚ ˛ô!Ó˚õy˛ô Ñ˛Ó˚yñ xòƒyòƒ «˛!ì˛Ó˚ ˛ô!Ó˚õy˛ô Ñ˛Ó˚y–

S3V !Ó˛ôÎ≈̂ ÏÎ˚Ó˚ ˛ôÓ˚ (Post-Disaster) ≠ ˛ô%òÓ≈y¢ò Á ˛ô%òÉ!òõ≈yíñ xÌ≈̃ Ïò!ì˛Ñ˛ Á ¢yõy!ãÑ˛ ˛ô%òÓ˚&k˛yÓ˚ñ

!òõ≈yíõ)úÑ˛ !e´Î˚yÑ˛úy˛ôñ G%§̨ !Ñ˛Ó˚ õ)úƒyÎ˚ò ~ÓÇ ≤Ã!ì˛ Ï̂Ó˚yï–

!â˛e 5.2 ≠ !Ó˛ôÎ≈̂ ÏÎ˚Ó˚ ÓƒÓfl˛iy˛ôòy â˛e´ (Disaster management cycle)
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5.9.2 Óòƒy (Flood)

≤ÃyÑ,̨ !ì˛Ñ˛ !Ó˛ôÎ≈̂ ÏÎ˚Ó˚ á›˛òy=!úÓ˚ õ Ï̂ïƒ xòƒì˛õ £ú Óòƒy– ≤Ã!ì˛ÓäÈÓ˚ ≤ÃyÎ˚ 75 úyÖ ˆ£QÓ˚ ¶)̨ !õ ÓòƒyÓ˚ Ñ˛Ó Ï̂ú

xy Ï̂¢ ~ÓÇ ≤ÃyÎ˚ 1500 ãò õyÓ˚y ÎyÎ˚– õ)úì˛ Óv ¸̨ òî#=!ú Ï̂ì˛ ã Ï̂úÓ˚ ˛ô!Ó˚õyí Óyv ¸̨yÓ˚ ö˛ Ï̂ú ¢õì˛ú ¶)̨ !õ ~úyÑ˛yÎ˚

òî#Ó˚ v z̨̨ ôÑ)̨ úÓì≈̨ # xM˛Èú ≤’y!Óì˛ £ Ï̂Î˚ ÎyÎ˚– ~Ó˚ ≤Ã¶˛y Ï̂Ó ≤Ãâ%̨ Ó˚ â˛y°Ï̂ ÏÎyÜƒ ã!õñ ö˛¢úñ áÓ˚ Óy!v ¸̨ ¢Ó£z ò‹T £ Ï̂Î˚ ÎyÎ˚–

xyÓyÓ˚ ¢õ%o v z̨̨ ôÑ)̨ úÓì≈̨ # ü£Ó˚yM˛Èúñ ˆâ˛ß¨y£zñ Ó Ï̂¡∫ x!ïÑ˛ ãò¢ÇÖƒyÓ˚ ~ÓÇ ãú!òÑ˛y!ü ÓƒÓfl˛iy xò%ß¨ì˛ Óy Óı˛ £ Ï̂Î˚

ÎyÁÎ˚yÓ˚ ãòƒ ≤’y!Óì˛ £ Ï̂Î˚ Ìy Ï̂Ñ˛– ≤Ã!ì˛ Ï̂«˛ Ï̂e£z õ%Öƒ Ñ˛yÓ˚í £ú ≤ÃÓú Ó,!‹T˛ôyì˛– Óòƒy≤ÃÓí xM˛Èú=!ú Ï̂ì˛ !òÎ˚õ òy

ˆõ Ï̂ò !òõ≈y Ï̂íÓ˚ ãòƒ «˛Î˚ «˛!ì˛ x Ï̂òÑ˛ ˆÓü# £ Ï̂Î˚ Ìy Ï̂Ñ˛–

Óòƒy ¢,!‹TÓ˚ Ñ˛yÓ˚í ≠

Óòƒy ≤ÃyÑ,̨ !ì˛Ñ˛ ~ÓÇ õò%°Ïƒ¢,‹T v z̨¶˛Î˚ Ñ˛yÓ˚̂ Ïí £ Ï̂Î˚ Ìy Ï̂Ñ˛–

  ≤ÃyÑ,̨ !ì˛Ñ˛ Ñ˛yÓ˚í ≠

î#á≈!îò x!ÓÓ˚yõ Ó°Ï≈̂ ÏíÓ˚ ö˛ Ï̂ú òî# Ï̂ì˛ ãúfl˛≥˛#!ì˛ á Ï̂›˛ ~ÓÇ Óòƒy ˛ô!Ó˚!fl˛i!ì˛ ˜ì˛!Ó˚ £Î˚– ~äÈyv ¸̨y òî#Ó˚ òyÓƒì˛y

Ñ˛ Ï̂õ ˆÜ Ï̂ú ~ÓÇ òî#Ó˚ Ü!ì˛˛ô Ï̂Ì Ó§y Ï̂Ñ˛Ó˚ ˛ô!Ó˚õyí Î!î x Ï̂òÑ˛ ˆÓ!ü Ìy Ï̂Ñ˛ ì˛ Ï̂Ó Ó°Ï≈yÑ˛y Ï̂ú x!ì˛Ó,!‹T Ï̂ì˛ òî#Ó˚

xy Ï̂ü˛ôy Ï̂ü Óòƒy £Î˚– xyÓyÓ˚ ÷‹Ò Óy ˛ôy£y!v ¸̨ xM˛È Ï̂ú £‡˛yÍ Ñ˛ Ï̂Ó˚ x!ïÑ˛ Ó,!‹T £ Ï̂ú £v ¸̨̨ ôy Óy Ï̂òÓ˚ ¢,!‹T £Î˚–

  õò%°Ïƒ ¢,!‹T Ñ˛yÓ˚í ≠

òî#Ó˚ xÓÓy!£Ñ˛yÎ˚ õyey!ì˛!Ó˚_´ Ó,«˛ ˆäÈî Ï̂òÓ˚ myÓ˚y ≤Ãì˛ƒ«˛ Óy ˛ô Ï̂Ó˚y«˛¶˛y Ï̂Ó ÓòƒyÓ˚ õyey Ï̂Ñ˛ cÓ˚y!ß∫ì˛ Ñ˛ Ï̂Ó˚– òî#Ó˚

Á˛ôÓ˚ !òõ≈yíÑ˛yÎ≈ ˆÎõò ˆ¢ì%̨  !òõ≈yíñ ãúyïyÓ˚ !òõ≈yí òî#Ó˚ Ó£ò Á ãúïyÓ˚í «˛õì˛y Ï̂Ñ˛ Ñ˛!õ Ï̂Î˚ ˆîÎ˚ ö˛ Ï̂ú x!ì˛

Ó°Ï≈̂ ÏíÓ˚ ¢õÎ˚ ≤’yÓ Ï̂òÓ˚ ¢,!‹T Ñ˛ Ï̂Ó˚– ¢ Ï̂Ó≈y˛ô!Ó˚ òÜÓ˚yÎ˚òñ Îy ãú Ï̂Ñ˛ õy!›˛Ó˚ ò# Ï̂â˛ ˆÎ Ï̂ì˛ ˆîÎ˚ òy– ¢õhfl˛ ãú ˛ôyÑ˛y Ó˚yhfl˛y

Á ˆv»̨ Ï̂òÓ˚ õyïƒ Ï̂õ òî# Ï̂ì˛ ˛ô Ï̂v ¸̨ ~ÓÇ ¶˛!Ó°Ïƒ Ï̂ì˛ ˆv»̨ ò=!ú xyÓã≈òy myÓ˚y Óı˛ £ Ï̂Î˚ ˆÜ Ï̂ú ö˛úfl ∫̨Ó˚*˛ô x!ì˛ Ó,!‹T˛ôy Ï̂ì˛

Óòƒy ˛ô!Ó˚!fl˛i!ì˛ î§yv ¸̨yÎ˚– v z̨îy£Ó˚íÈÙÙÙÈ ˆâ˛ß¨y£zñ õ%¡∫y£z £zì˛ƒy!î–

Óòƒy !òÎ˚s˛f Ï̂í ≤Ã Ï̂Î˚yãò#Î˚ ÓƒÓfl˛iy˛ôòy ≠

Óòƒy !òÎ˚s˛fí ~ÓÇ Óòƒy ˛ô!Ó˚!fl˛i!ì˛ ˆõyÑ˛y!ÓúyÓ˚ ãòƒ ¢Ó˚Ñ˛yÓ˚ òyòy ˛ôî Ï̂«˛˛ô @˘Ã£í Ñ˛ Ï̂Ó˚̂ ÏäÈ– ì˛ Ï̂Ó Óì≈̨ õyò

˛ô!Ó˚!fl˛i!ì˛ Ï̂Ñ˛ õyÌyÎ˚ ˆÓ˚̂ ÏÖ Óòƒy ¢,!‹TÓ˚ ≤Ãì˛ƒ«˛ Á ˛ô Ï̂Ó˚y«˛ Ñ˛yÓ˚í=!ú Îyâ˛y£z Ñ˛ Ï̂Ó˚ ì˛yÓ˚ ¢õyïy Ï̂ò xy Ï̂Ó˚y õ Ï̂òy Ï̂ÎyÜ#

£ Ï̂ì˛ £ Ï̂Ó– ~£z Ü,£#ì˛ xyï%!òÑ˛ ¢%¢Ç£ì˛ ˛ôî Ï̂«˛˛ô=!ú ÓòƒyÓ˚ ≤Ãyî%¶≈̨ yÓ ~ÓÇ ¶˛Î˚yÓ£ì˛y Ï̂Ñ˛ £…y¢ Ñ˛Ó˚̂ Ïì˛ ¢y£yÎƒ

Ñ˛Ó˚̂ ÏÓ– !Ñ˛ä%È ˛ôî Ï̂«˛˛ô ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó˚y £úÈÙÙÙ

S1V Óò¶)̨ !õ ïπÇ¢ Á Ó,«˛ Ï̂äÈî Ï̂òÓ˚ ãòƒ ¶)̨ õ#«˛Î˚ÈÙÈ~Ó˚ ˛ô!Ó˚õyí Óƒy˛ôÑ˛ £y Ï̂Ó˚ Ó,!k˛ ˆ˛ô Ï̂Î˚̂ ÏäÈ ö˛úfl ∫̨Ó˚*˛ô òî#Ü Ï̂¶≈̨ Ó˚

òyÓƒì˛y £…y¢ ~äÈyv ¸̨y v z̨Fâ˛ xÓÓy!£Ñ˛y Ï̂ì˛ Á ˛ôy£y!v ¸̨ xM˛È Ï̂ú £v ¸̨̨ ôy Óy Ï̂òÓ˚ ¢,!‹T £Î˚– ì˛y£z Ó,«˛ ˆÓ˚y˛ôí Ñ˛Ó˚y Ö%Ó£z

ãÓ˚&Ó˚#–

S2V Ó°Ï≈yÓ˚ x!ì˛!Ó˚_´ ãú Îy Ï̂ì˛ ïyÓ˚í Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ì˛y£z òî#=!úÓ˚ xÓÓy!£Ñ˛y Ï̂ì˛ Ó§yï ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó ~ÓÇ

˛ô%Ó˚yì˛ò Ó§yï=!ú Ï̂Ñ˛ ¢Çfl˛ÒyÓ˚ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó– ~äÈyv ¸̨y ¢õì˛ú ¶)̨ !õ Ï̂ì˛ òî#=!ú Ï̂ì˛ ˛ô!ú ˛ô Ï̂v ¸̨ ì˛yÓ˚ òyÓƒì˛y £…y¢ ˛ôyÎ˚

ì˛y£z Öòò Ñ˛ Ï̂Ó˚ ì˛yÓ˚ Ü¶˛#Ó˚ì˛y Ó,!k˛ Ñ˛Ó˚̂ Ïú ãú ˛ô!Ó˚Ó£ò Ñ˛Ó˚yÓ˚ «˛õì˛y Ó,!k˛ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

S3V òî#Ó˚ ˛ôy Ï̂v ¸̨Ó˚ v z̨Fâ˛ì˛y Ó,!k˛ Ñ˛Ó˚̂ Ïú ˛ôyŸª≈Óì≈̨ # xM˛Èú ≤’y!Óì˛ £Î˚ òy–
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S4V ˛ô)Ó≈Óì≈̨ # ÓòƒyÓ˚ õyò!â˛eyÎ˚̂ ÏòÓ˚ õyïƒ Ï̂õ ˆãúy hfl˛Ó˚ñ Ó˚yãƒ hfl˛Ó˚ ~ÓÇ ãyì˛#Î˚ hfl˛ Ï̂Ó˚ Óòƒy≤ÃÓí ~úyÑ˛y Ï̂Ñ˛

!â˛!£´ì˛Ñ˛Ó˚í Ñ˛Ó˚y £Î˚– Îy Ï̂ì˛ ¶˛!Ó°Ïƒ Ï̂ì˛ Á£z fl˛iy Ï̂ò !òõ≈y Ï̂íÓ˚ !ò Ï̂°ÏïyK˛y ãy!Ó˚ Á Óòƒy!òÎ˚s˛fÑ˛ òyòy ≤ÃÑ˛“ ˜ì˛!Ó˚ Ñ˛Ó˚y

ÎyÎ˚– Central Water Commission (CWC), Ganga Flood Control Commission (GFCC) ~ÓÇ

ÈSurvey of India (SOI)ÙÈ~Ó˚ ˆÎÔÌ v ẑ̨ Ïîƒy Ï̂Ü ~£z õyò!â˛eyÎ˚ò ~ÓÇ !â˛!£´ì˛Ñ˛Ó˚̂ ÏíÓ˚ Ñ˛yã!›˛ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛–

S5V xì˛ƒyï%!òÑ˛ ≤ÃÎ%!_´ Á v z̨ß¨ì˛ ¢ƒy Ï̂›˛úy£ẑ Ï›˛Ó˚ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ÓòƒyÓ˚ xyÜyõ ˛ô)Ó≈y¶˛y¢ ãyòy Ï̂òy ¢Ω˛Ó– ö˛ Ï̂ú

«˛Î˚«˛!ì˛Ó˚ ˛ô!Ó˚õyí £…y¢ ˛ôyÎ˚–

S6V ãò¢ Ï̂â˛ì˛òì˛y ~ÓÇ xy˛ôîÑ˛yú#ò ÓƒÓfl˛iy˛ôòyÎ˚ !Óhfl˛y!Ó˚ì˛ K˛yò îy Ï̂òÓ˚ õyïƒ Ï̂õ fl˛iyò#Î˚ õyò%°Ï̂ ÏÑ˛ Óòƒy

xy›˛Ñ˛y Ï̂òy Á ì˛yÓ˚ ˆÌ Ï̂Ñ˛ Ó§yâ˛yÓ˚ Ó˚yhfl˛y ˆîÖyÎ˚ñ ì˛y£z fl %̨Òú Ñ˛ Ï̂úã ~ÓÇ ãòõyïƒ Ï̂õ ~£z K˛yò !Óhfl˛yÓ˚ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

S7V ÓòƒyÎ˚ î%Ü≈ì˛ õyò%°Ï̂ ÏîÓ˚ v z̨k˛yÓ˚ Ñ˛y Ï̂ã ¢Ó˚Ñ˛y!Ó˚ SˆÎõòÈÙÙÙÈ ˛ô%!úüñ x!@¿ !òÓ≈y˛ôÑ˛ îÆÓ˚ñ ¢yõ!Ó˚Ñ˛ Óy!£ò#V ~ÓÇ

ˆÓ¢Ó˚Ñ˛y!Ó˚ ¢Çfl˛iyÓ˚ SÎ%Ó ¢ÇÜ‡˛òñ ˆfl ∫̨FäÈy Ï̂¢Ó# ¢Çfl˛iyñ ÓƒÓ¢yÎ˚# ¢!õ!ì˛V =Ó˚&c x˛ô!Ó˚¢#õ–

5.9.3 ¶)̨ !õÑ˛¡ô (Earthquake)

£‡˛yÍ Ñ˛ˆÏÓ˚ !Ó˛ô%ú ˛ô!Ó˚õyˆÏíÓ˚ ü!_´ ¶)˛ÈÙÈÜ¶≈˛ ˆÌˆÏÑ˛ ˆÓ!Ó˚ˆÏÎ˚ xy¢yÓ˚ Ñ˛yÓ˚ˆÏí ¶)˛ÈÙÈ˛ô,ˆÏ¤˛ Ñ˛¡ôˆÏòÓ˚ ¢,!‹T £Î˚– ~£z

Ñ˛¡ôˆÏòÓ˚ õyey ~ì˛›˛y£z £ˆÏÎ˚ ÌyˆÏÑ˛ ˆÎ Óy!v˛¸ áÓ˚ñ Ó,£Í !Ó ã £zì˛ƒy!î !òõ≈yí ï)!ú¢yÍ £ˆÏì˛ ˛ôyˆÏÓ˚ñ ~ˆÏÑ˛ ¶)˛!õÑ˛¡ô

ÓˆÏú– ¶)˛ÜˆÏ¶≈˛Ó˚ ˆÎ fl˛iyˆÏò ¶)˛!õÑ˛ˆÏ¡ôÓ˚ v˛zÍ˛ô!_ £Î˚ ì˛yˆÏÑ˛ ¶)˛!õÑ˛ˆÏ¡ôÓ˚ ˆÑ˛w ~ÓÇ ì˛yÓ˚ v˛zú¡∫¶˛yˆÏÓ ¶)˛˛ô,ˆÏ¤˛Ó˚

Á˛ôˆÏÓ˚Ó˚ fl˛iyò!›˛ˆÏÑ˛ ¶)˛!õÑ˛ˆÏ¡ôÓ˚ v˛z˛ôˆÏÑ˛w ÓˆÏú– ¶)˛!õÑ˛ˆÏ¡ôÓ˚ v˛z˛ôˆÏÑ˛ˆÏw Ñ˛¡ôˆÏòÓ˚ ì˛#Ó ì˛y ¢ˆÏÓ≈yFâ˛ ÌyˆÏÑ˛–

≤Ãïyòì˛ 2 ïÓ˚ˆÏòÓ˚ ì˛Ó˚ˆÏDÓ˚ ¢,!‹T £Î˚– ≤ÃyÌ!õÑ˛ ì˛Ó˚D Óy 'p' wave Îy Ólfl˛Ñ˛íyÓ˚ ¢ˆÏB˛yâ˛ò Á ≤Ã¢yÓ˚ˆÏíÓ˚ õyïƒˆÏõ

¢,!‹T £Î˚ñ £z£y ¢Ó≈≤ÃÌõ v˛z˛ôˆÏÑ˛ˆÏw ˆ˛ôÔ§äÈyÎ˚ ~ÓÇ !mì˛#Î˚ ì˛Ó˚D Óy 's' wave, ~£z ì˛Ó˚D ˛ôîyˆÏÌ≈Ó˚ ˛ôyüy˛ôy!ü ïyE˛yÓ˚

ãòƒ ì˛Ó˚ˆÏDÓ˚ òƒyÎ˚ ˛ô!Ó˚Óy!£ì˛ £Î˚– ~!›˛ ì%˛úòyÎ˚ Ñ˛õ Ü!ì˛ü#úñ ì˛y£z ≤ÃyÌ!õÑ˛ ì˛Ó˚ˆÏDÓ˚ ˛ôˆÏÓ˚ ˆ˛ôÔ§äÈÎ˚ !Ñ˛ls˛ «˛!ì˛Ó˚

˛ô!Ó˚õyí ˆÓ!ü–

!â˛e 5.2 ≠ S1V ¶)˛!õÑ˛ˆÏ¡ôÓ˚ ˆÑ˛w Á v˛z˛ôˆÏÑ˛wó S2V ≤ÃyÌ!õÑ˛ ì˛Ó˚D Óy 'p' waveó S3V !mì˛#Î˚ ì˛Ó˚D Óy  's' wave.
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!¢¢ Ï̂õy@˘Ãyö˛ myÓ˚y ¶)̨ !õÑ˛¡ô ¢¡ô!Ñ≈̨ ì˛ ì˛Ìƒ ãyò Ï̂ì˛ ˛ôyÓ˚y ÎyÎ˚ ~ÓÇ !Ó˚Ö›˛yÓ˚ 'Richter' ˆfl˛Òú myÓ˚y ¶)̨ !õÑ˛ Ï̂¡ôÓ˚

ì˛#Ó ì˛y õy˛ôy £Î˚– ˛ô)̂ ÏÓ≈ á Ï̂›˛ ÌyÑ˛y v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ !Ñ˛ä%È ¶)̨ !õÑ˛¡ôÈÙÙÙÈ

ì˛y!Ó˚Ö       fl˛iyò ì˛#Ó ì˛y õ, Ï̂ì˛Ó˚ ¢ÇÖƒy

03ÈÙÈ01ÈÙÈ2017 ¶˛yÓ˚ì˛ñ ÓyÇúyˆÏîü 5.7 3

26ÈÙÈ10ÈÙÈ2015 xyö˛Üy!òhfl˛yòñ ¶˛yÓ˚ì˛ ˛ôy!Ñ˛hfl˛yò 7.7 399

25ÈÙÈ04ÈÙÈ2015 ˆò˛ôyúñ ¶˛yÓ˚ì˛ 7.8 8ñ864

08ÈÙÈ10ÈÙÈ2005 Ñ˛yŸ¬#Ó˚ 7.6 86ñ000ÈÙÈ87ñ351

26ÈÙÈ12ÈÙÈ2014 ¢%õyey 9.1ÈÙÈ9.3 227ñ898

26ÈÙÈ01ÈÙÈ2001 =ãÓ˚yì˛ S¶)̨ ãV 7.7 13ñ805ÈÙÈ20ñ023

¶)̨ !õÑ˛ Ï̂¡ôÓ˚ Ñ˛yÓ˚í ≠

¶)̨ !õÑ˛ Ï̂¡ôÓ˚ Ñ˛yÓ˚í=!ú £úÈÙÙÙÈ

≤ÃyÑ,̨ !ì˛Ñ˛ Ñ˛yÓ˚í ≠

x@¿%ƒÍ˛ôy Ï̂ì˛Ó˚ ¢õÎ˚ ¶)̨ ÈÙÈÜ Ï̂¶≈̨ Ó˚ Ü!úì˛ õƒyÜõy Á xyÓk˛ Üƒy¢ ¶)̨ ˛ô,̂ Ï¤˛Ó˚ ˆÑ˛yò ö˛y›˛ú Óy òÓ˚õ xÇü !î Ï̂Î˚ !Ó˛ô%ú

ü!_´ ≤Ã Ï̂Î˚yÜ Ñ˛ Ï̂Ó˚ ˆÓ!Ó˚̂ ÏÎ˚ xy Ï̂¢ ö˛ Ï̂ú ¶)̨ !õÑ˛ Ï̂¡ôÓ˚ ¢,!‹T £ Ï̂Î˚ Ìy Ï̂Ñ˛–

!Ó˛ô%ú ¢!M˛Èì˛ â˛y Į̈̂ ôÓ˚ ≤Ã¶˛y Ï̂Ó ¶)̨ ÈÙÈx¶˛ƒhs˛Ó˚ !üúy Ö[˛ ì˛yÓ˚ !fl˛i!ì˛fl˛iy˛ôÑ˛ì˛y ÓãyÎ˚ Ó˚yÖ Ï̂ì˛ òy ˆ˛ô Ï̂Ó˚ â%̨ ƒ!ì˛Ó˚ ¢,!‹T

£Î˚ Á ¶)̨ !õÑ˛ Ï̂¡ôÓ˚ ¢,!‹T £ Ï̂Î˚ Ìy Ï̂Ñ˛– ~¶˛y Ï̂Ó ¢,!‹T ¶)̨ !õÑ˛ Ï̂¡ôÓ˚ ì˛#Ó ì˛y x Ï̂òÑ˛ ˆÓü# £ Ï̂Î˚ Ìy Ï̂Ñ˛–

˛ôyì˛ ¢M˛Èyúò ì˛_¥ xò%ÎyÎ˚# ~Ñ˛!›˛ ˛ôyì˛ xòƒ ˛ôy Ï̂ì˛Ó˚ Á˛ôÓ˚ v ẑ̨ Ï‡˛ ˆÜ Ï̂ú Óy ~Ñ˛!›˛Ó˚ ˆÌ Ï̂Ñ˛ ˆò Ï̂õ ˆÜ Ï̂ú

¶)̨ !Ñ˛õ Ï̂¡ôÓ˚ ¢,!‹T £ Ï̂Î˚ Ìy Ï̂Ñ˛– ¢õ%̂ ÏoÓ˚ õ Ï̂ïƒ £ Ï̂ú ~Ó˚ myÓ˚y ¢%òy!õÁ £ Ï̂Î˚ Ìy Ï̂Ñ˛–

 õò%°Ïƒ ¢,‹T Ñ˛yÓ˚í ≠ ¢yïyÓ˚íì˛ ≤ÃyÑ,̨ !ì˛Ñ˛ Ñ˛yÓ˚̂ ÏíÓ˚ ã Ï̂òƒ£z ¶)̨ !õÑ˛¡ô á Ï̂›˛ Ìy Ï̂Ñ˛ ì˛ Ï̂Ó !Ñ˛ä%È õò%°Ïƒ ¢,‹T Ñ˛yÓ˚íÁ

xy Ï̂äÈ– ˆÎõòÈÙÙÙÈ Ó,£Í ãúyïyÓ˚ Óy òî# Ó§yï !òõ≈yí Ñ˛Ó˚yÓ˚ ö˛ Ï̂ú ¢!M˛Èì˛ ã Ï̂úÓ˚ â˛y Į̈̂ ô ¶)̨ !õÑ˛¡ô ¢,!‹T £Î˚–

õy!›˛Ó˚ !ò Ï̂â˛ ˛ôyÓ˚õyí!ÓÑ˛ ü!_´Ó˚ ˛ôÓ˚#«˛y Ñ˛Ó˚yÓ˚ ö˛ Ï̂úÁ ¶)̨ !õÑ˛ Ï̂¡ôÓ˚ ¢,!‹T Ñ˛ Ï̂Ó˚–

¶)̨ !õÑ˛ Ï̂¡ôÓ˚ !Ó˛ôÎ≈Î˚ !òÎ˚s˛f Ï̂í ˛ô!Ó˚â˛yúò ÓƒÓfl˛iy ≠

 òì%̨ ò !Ó!”˛Ç ˜ì˛!Ó˚ Ñ˛Ó˚yÓ˚ ˆ«˛ Ï̂e ¶)̨ !õÑ˛¡ô ¢£ƒ Ñ˛Ó˚yÓ˚ «˛õì˛y¢¡ôß¨ ˛ô!Ó˚Ñ˛y‡˛y Ï̂õy Óy ≤’ƒyò ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó

~ÓÇ ì˛y !ò!î≈‹T îÆÓ˚ myÓ˚y Îyâ˛y£z Ñ˛Ó˚yÓ˚ ˛ôÓ˚£z xò%̂ Ïõyîò ˛ôy Ï̂Ó–

 ãò¢ Ï̂â˛ì˛òì˛y Ñ˛yÎ≈e´õ ãÓ˚&!Ó˚– ˛ô!Ó˚Óy Ï̂Ó˚Ó˚ ã Ï̂òƒ !Ñ˛¶˛y Ï̂Ó ãÓ˚&!Ó˚ ÓƒÓfl˛iyÓ˚ ˆõyÑ˛y!Óúy Ñ˛Ó˚̂ ÏÓñ first aid
ˆîÁÎ˚yÓ˚ ˆ› Δ̨!òÇ îyò ~ÓÇ fl˛iyò#Î˚ ¶˛y°ÏyÎ˚ ˆúÖy ≤ÃyÌ!õÑ˛ ÓƒÓ£y!Ó˚Ñ˛ Ó£z Îy Ï̂ì˛ ¢£ Ï̂ã ãòÜ Ï̂íÓ˚ Ñ˛Ó˚í#Î˚

¢¡ô Ï̂Ñ≈̨  ˆúÖy Ìy Ï̂Ñ˛ ì˛y !Óì˛Ó˚í Ñ˛Ó˚y ãÓ˚&!Ó˚–

 ì,̨ íõ)ú hfl˛Ó˚ ˆÌ Ï̂Ñ˛ !ü«˛yÌ≈# Ï̂îÓ˚ ¶)̨ !õÑ˛¡ô ˆõyÑ˛y!Óúy Ñ˛Ó˚yÓ˚ ¢yïyÓ˚í ˛ôk˛!ì˛ ˆüÖy Ï̂òyÓ˚ ã Ï̂òƒ ˛ôy‡˛e´ Ï̂õ

xhs˛¶%≈̨ _´ Ñ˛Ó˚yÓ˚ îy!Î˚c Ó˚yãƒ ¢Ó˚Ñ˛yÓ˚̂ ÏÑ˛ !ò Ï̂ì˛ £ Ï̂Ó–
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 ˆõ!v˛Ñ˛ƒyú Ñ˛ Ï̂ú Ï̂ã !Ó˛ôÎ≈̂ ÏÎ˚ ãÓ˚&!Ó˚ ˛ô!Ó˚̂ Ï°ÏÓy Á ÓƒÓ£*ì˛ Ë°Ï̂ ÏïÓ˚ !Ó°ÏÎ˚ ˛ôv ¸̨y Ï̂òy ≤Ã Ï̂Î˚yãò–

 ¶)̨ !õÑ˛¡ô á›˛yÓ˚ ˛ôÓ˚ ¢Ó˚Ñ˛y!Ó˚ ¢y£yÎƒ xy¢yÓ˚ ˛ô)̂ ÏÓ≈ ˆÓü#Ó˚¶˛yÜ v z̨k˛yÓ˚Ñ˛yÎ≈ ~úyÑ˛yÓy¢#Ó˚y Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛ñ ¢%ì˛Ó˚yÇ

fl˛iyò#Î˚ ˆfl ∫̨FäÈy Ï̂¢Ó#ñ National Disaster Response Force (NDRF), SDRF, ˛ô%!úüñ NGOñ

x!@¿!òÓ≈y˛ôÑ˛ îÆÓ˚ñ NSS ¢Óy£ẑ ÏÑ˛ ¢õyò¶˛y Ï̂Ó ≤Ã!ü«˛í !î Ï̂ì˛ £ Ï̂Ó–

5.9.4 á%í≈yÓì≈̨  (Cyclone)

¶)̨ ˛ô,̂ Ï¤˛Ó˚ Á˛ôÓ˚ ì˛y Į̈̂ ôÓ˚ ˜Ó°Ï̂ ÏõƒÓ˚ ã Ï̂òƒ ÓyÎ%̊Ó˚ â˛y Į̈̂ ôÓ˚Á ˜Ó°Ïõƒ ú«˛ƒ Ñ˛Ó˚y ÎyÎ˚– ¢ïyÓ˚íì˛ v z̨°å õ[˛ Ï̂úñ e´yhs˛#Î˚

Á v z̨̨ ôe´yhs˛#Î˚ xM˛È Ï̂ú â˛y Į̈̂ ôÓ˚ ˜Ó°Ï̂ ÏõƒÓ˚ ã Ï̂òƒ â˛y!Ó˚̨ ôyü ˆÌ Ï̂Ñ˛ v z̨Fâ˛ â˛y˛ôÎ%_´ ü#ì˛ú ÓyÎ%̊ !¶˛ì˛ Ï̂Ó˚Ó˚ !î Ï̂Ñ˛ ≤Ã Ï̂Óü

Ñ˛Ó˚̂ Ïì˛ Ìy Ï̂Ñ˛ ~ÓÇ ÜÓ˚õ Óyì˛y¢ v z̨̨ ô Ï̂Ó˚Ó˚ !î Ï̂Ñ˛ ÎyÎ˚– ~Ó˚ ö˛ Ï̂ú Îy á Ï̂›˛ ì˛y !Ó¶˛#!°ÏÑ˛yõÎ˚ñ ÓyÎ%̊Ó˚ Ü!ì˛ Ï̂ÓÜ ˆÓ Ï̂v ¸̨

î§yv ¸̨yÎ˚ Ñ˛õ˛ô Ï̂«˛ 62 km/h ˆÌ Ï̂Ñ˛ 222 km/h ~ÓÇ ì˛yÓ˚Á ˆÓ!ü £ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~Ó˚ ö˛ Ï̂ú !ò Ï̂õ Ï̂°ÏÓ˚ õ Ï̂ïƒ áÓ˚Óy!v ¸̨

ïÇ¢ Ñ˛ Ï̂Ó˚ ˆîÎ˚ñ ˛≤ÃyíòyüÁ á Ï̂›˛– Indian Meteriologocal Department ¢y£ẑ ÏÑœ̨ yò Ï̂Ñ˛ 3!›˛ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛ Ï̂Ó˚̂ ÏäÈ–

89ÈÙÈ118 km/h ¢y£ẑ ÏÑœ̨ yòó 119ÈÙÈ221 km/h Severe ¢y£ẑ ÏÑœ̨ yòñ 222 km/h Á ì˛yÓ˚ Á˛ô Ï̂Ó˚ ¢%̨ ôyÓ˚ ¢y£ẑ ÏÑœ̨ yò–

á)í≈yÓyì˛ î%̂ ÏÎ≈yÜ ÓƒÓfl˛iy˛ôòy ≠

1990 ¢y Ï̂ú xı˛≤Ã Ï̂î Ï̂ü ≤Ãâ˛[˛ ¢y£ẑ ÏÑœ̨ yò xy¢yÓ˚ ˛ôÓ˚ !ÓŸª Óƒy Ï̂B˛Ó˚ ì˛Í˛ôÓ˚ì˛yÎ˚ ¶˛yÓ˚ì˛ ≤ÃÌõ Cyclone
Emergency Reconstruction Project (CERP) ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚– ˛ô Ï̂Ó˚ National Cyclone Risk Mitigetion
Project (NCRMP) Ü,£ õs˛f Ï̂Ñ˛Ó˚ ì˛_¥yÓïy Ï̂ò ˜ì˛!Ó˚ £Î˚ Îy ˛ôÓ˚Óì≈̨ #Ñ˛y Ï̂ú National Disaster Management
Authority (NDMA) ˆÑ˛ £hfl˛yhs˛!Ó˚ì˛ Ñ˛Ó˚y £Î˚–

~£z ≤ÃÑ˛ Ï̂“Ó˚ ≤Ãïyò v z̨̨ ôÑ˛Ó˚í =!ú £úÈÙÙÙÈ

 á)í≈yÓì≈̨  xy¢yÓ˚ xyÜyõ ¢ì˛Ñ≈̨  Óyì≈̨ y ÓƒÓfl˛iy ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

 xì˛ƒyï%!òÑ˛ Îs˛f˛ôy!ì˛ myÓ˚y ~ÓÇ xyÑ˛yü ˆÌ Ï̂Ñ˛ Óy Remote Sensing myÓ˚y ¢õ%̂ ÏoÓ˚ v z̨̨ ô Ï̂Ó˚ ˜ì˛!Ó˚ £ÁÎ˚y

á)í≈yÓ Ï̂ì≈̨ Ó˚ xyÜyõ ì˛Ìƒ Á xÓfl˛iy ¢Ç@˘Ã£ Ñ˛Ó˚y–

 ˆÓ˚!v˛Áñ DTH myÓ˚y î%Ü≈õ ãyÎ˚Üy Ï̂ì˛ xyÜyõ ¢ì˛Ñ≈̨ Óyì≈̨ y ãy!Ó˚ Ñ˛Ó˚y–

 á)í≈yÓ Ï̂ì≈̨ Ó˚ G%§̨ !Ñ˛ £…y¢ Ñ˛Ó˚yÓ˚ ã Ï̂òƒ v z̨̨ ôÑ)̨ úÓì≈̨ # á)í≈yÓ Ï̂ì≈̨ Ó˚ ≤Ã Ï̂Ñ˛y Į̈̂ ô ˛ôv ¸̨y õyò%°Ï̂ ÏîÓ˚ ÌyÑ˛yÓ˚ ãyÎ˚Üyñ ˛ô÷˛ôy!Ö

ÌyÑ˛yÓ˚ fl˛iyò £zì˛ƒy!î ˜ì˛Ó˚#–

 ãú!òÑ˛yü# ÓƒÓfl˛iy !‡˛Ñ˛ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

 v z̨̨ ôÑ)̨ úÓì ≈̨# xM˛È Ï̂úÓ˚ õyò!â˛eÑ˛Ó˚íñ Îy Ï̂ì˛ «˛Î˚«˛!ì˛Ó˚ ˛ô!Ó˚õyí ~ÓÇ xÓfl˛iyÓ˚ ˛ô)Ó≈ !Ó Ï̂Ÿ’°Ïí Ñ˛Ó˚y ¢Ω˛Ó˛ôÓ˚

£Î̊–

 õƒyò Ï̂@˘Ãy¶˛ xÓ˚íƒ myÓ˚y v z̨̨ ôÑ)̨ úÓì≈̨ # xM˛È Ï̂ú ˜ãÓ ≤Ã!ì˛ Ï̂Ó˚yï ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

 fl˛iyò#Î˚ ãòÜí ¢y£ẑ ÏÑœ̨ y Ï̂òÓ˚ !Ó˛ôÎ≈̂ ÏÎ˚Ó˚ ≤Ãì˛ƒyáyì˛ Á «˛Î˚ «˛!ì˛Ó˚ ˆõyÑ˛y!Óúy Ñ˛Ó˚yÓ˚ ã Ï̂òƒ ≤Ã!ü«˛í îyò Ñ˛Ó˚̂ Ïì˛

£ Ï̂Ó ~ÓÇ ¢y£ẑ ÏÑœ̨ y Ï̂òÓ˚ ïπÇ¢ú#úyÓ˚ ˛ôÓ˚ ˛ô%òÉfl˛iy˛ôò Ñ˛Ó˚yÓ˚ ãòƒ ¢Ó˚Ñ˛yÓ˚ Á NGO =!úÓ˚ ¢y£yÎƒ Ö%Ó£z

ãÓ˚&!Ó˚–
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5.9.5 ¶)̨ !õï¢ (Landslide)

ˆ¶˛Ôõ ã Ï̂úÓ˚ â˛y Į̈̂ ôñ x!ì˛Ó,!‹TÓ˚ ≤Ã¶˛y Ï̂Óñ ¶)̨ !õÑ˛¡ôñ !òõ≈yíÑ˛yÎ≈ Óy ÎyòÓy£ò â˛úyâ˛ú Ñ˛Ó˚yÓ˚ ã Ï̂òƒ ˛ôy£yv ¸̨ Óy

v z̨̨ ôÑ)̨ úÓì≈̨ # xM˛È Ï̂úÓ˚ ë˛yú ˆÌ Ï̂Ñ˛ fl<!úì˛ ˛ôîyÌ≈ ¢õ)£ õïƒyÑ˛°Ï≈̂ ÏíÓ˚ Ñ˛yÓ˚̂ Ïí £‡˛yÍ Ñ˛ Ï̂Ó˚ ˆò Ï̂õ xy Ï̂¢ñ ì˛y Ï̂Ñ˛ ¶)̨ !õï¢

Óúy £ Ï̂Î˚ Ìy Ï̂Ñ˛– ¶)̨ !õïπ Ï̂¢Ó˚ ã Ï̂òƒ Ó˚yhfl˛y áy›˛ñ Ó¢ì˛Óy!v ¸̨ñ Óò¶)̨ !õ ¢Ç Ï̂ÎyÜ ÓƒÓfl˛iy ò‹T £Î˚–

¶)̨ !õï Ï̂¢Ó˚ ≤Ã!ì˛ Ï̂Ó˚yï õ)úÑ˛ ÓƒÓfl˛iy ≠

 ¶)̨ ÈÙÈ˜ÓK˛y!òÑ˛ Á ≤ÃÎ%!_´Üì˛ ˛ôÓ˚#«˛y !òÓ˚#«˛y myÓ˚y ¢!‡˛Ñ˛ xM˛Èú !òÓ≈yâ˛ò Ñ˛ Ï̂Ó˚ ¢!‡˛Ñ˛ ÓƒÓfl˛iy @˘Ã£í Ñ˛ Ï̂Ó˚ ~ÓÇ

xy£zò ≤ÃíÎ˚ò Ñ˛ Ï̂Ó˚ G%§̨ !Ñ˛Ó˚ ≤ÃÓíì˛y Ñ˛õy Ï̂òy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

 ¶)̨ ì˛y!_¥Ñ˛ õyò!â˛e ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ ¶)̨ !õï¢ ≤ÃÓí ~úyÑ˛y fl %̨Òúñ Óy!v ¸̨ñ £y¢˛ôyì˛yú xòƒe ¢!Ó˚̂ ÏÎ˚ !ò Ï̂Î˚ ˆÎ Ï̂ì˛ £ Ï̂Ó–

 ≤Ãüy¢ò ¶)̨ ì˛y!_¥Ñ˛ Ï̂îÓ˚ ¢y Ï̂Ì ˛ôÓ˚yõü≈ Ñ˛ Ï̂Ó˚ ¢!‡˛Ñ˛ !òõ≈y Ï̂íÓ˚ ~Ñ˛!›˛ ˛ô!Ó˚Ñ˛y‡˛y Ï̂õy ~ÓÇ !ò Ï̂î≈üyÓú# ˜ì˛!Ó˚

Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ~ÓÇ xy£zò myÓ˚y ì˛y Óyïƒì˛yõ)úÑ˛ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

 Öyv ¸̨y ¶)̨ !õ ë˛y Ï̂úÓ˚ !ò Ï̂â˛ Óy!v ¸̨ ˜ì˛!Ó˚Ó˚ xò%õ!ì˛ ˆîÁÎ˚y v z̨!â˛ì˛ òy–

 Ó,«˛ Ï̂Ó˚y˛ôí Ñ˛ Ï̂Ó˚ ¢Ó˚Ñ˛yÓ˚ ~ÓÇ fl˛iyò#Î˚ Óy!¢®yÓ˚y õy!›˛Ó˚ î,ë ¸̨ì˛y Ó,!k˛ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ Îy Ï̂ì˛ ˛ôÓ˚Óì≈̨ #Ñ˛y Ï̂ú õy!›˛

xyúÜy òy £ Ï̂Î˚ ÎyÎ˚ ~ÓÇ ïπ¢ òy á Ï̂›˛–

5.10 xò%ü#úò#

¢!‡˛Ñ˛ v z̨_Ó˚!›˛ !òÓ≈yâ˛ò Ñ˛Ó˚&ò ≠

S1V ¶)̨ ˛ôyú Üƒy¢ î%á≈›˛òy Ñ˛ Ï̂Ó £Î˚⁄

(i) 3Ó˚y ò Ï̂¶˛¡∫Ó˚ñ 1981 (ii) 3Ó˚y ò Ï̂¶˛¡∫Ó˚ñ 1984 (iii) 3Ó˚y !v˛ Ï̂¢¡∫Ó˚ñ 1984

(iv) 3Ó˚y ˆ¢ˆÏ≤Wz¡∫Ó˚ñ 1984

S2V !õòyõy›˛y ˆÓ˚yÜ ˆÑ˛yò ˆÑ˛yò ˆõÔ Ï̂úÓ˚ ≤Ã¶˛y Ï̂Ó £Î˚⁄

(i) As (ii) Pb    (iii) Cd    (iv) Hg

S3V ˛ôyò#Î˚ ã Ï̂ú xy Ï̂¢≈!ò Ï̂Ñ˛Ó˚ xò%̂ Ïõy!îì˛ ¢ Ï̂Ó≈yFâ˛ õyeyÈÙÙÙÈ

(i) 0.01    (ii) 0.5     (iii) 0.05     (iv) 1

S4V ü Ï̂∑Ó˚ ≤ÃyÓ Ï̂úƒÓ˚ õyey õy˛ôy £Î˚ÈÙÙÙÈ

(i) ppm (ii) v˛Ó¢ò (iii) ˆv˛!¢ˆÏÓú (iv) nm

S5V Üy!v ¸̨Ó˚ ˆï§yÎ˚y ˆÌ Ï̂Ñ˛ !Ñ˛ ˆÓ Ï̂Ó˚yÎ˚⁄

(i) NOx     (ii) SOx     (iii) SPM     (iv) O3
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x!ì˛ ¢Ç!«˛Æ v z̨_Ó˚ !¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V î)°Ïí Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄

S2V COD Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄

S3V xy Ï̂¢≈!òÑ˛ î)°Ï̂ ÏíÓ˚ ö˛ Ï̂ú !Ñ˛ !Ñ˛ ˆÓ˚yÜ £Î˚⁄

S4V õò%°Ïƒ ¢,‹T !Ó˛ôÎ≈̂ ÏÎ˚Ó˚ v z̨îy£Ó˚í !îò–

S5V ¶)̨ !õÑ˛ Ï̂¡ôÓ˚ ˆÑ˛w Á v z̨̨ ô Ï̂Ñ˛w Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄

¢Ç!«˛Æ v z̨_Ó˚ !¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V ≤Ãì˛ƒ«˛ Á ˛ô Ï̂Ó˚y«˛ ÓyÎ%̊î)°Ïí ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó˚&ò–

S2V ãú î)°Ï̂ ÏíÓ˚ Ñ˛yÓ˚í =!ú ÓƒyÖƒy Ñ˛Ó˚&ò–

S3V ˜ãÓ x!: Ï̂ãò â˛y!£îy !Ñ˛ xy Ï̂úyâ˛òy Ñ˛Ó˚&ò–

S4V !Ó˛ôÎ≈̂ ÏÎ˚Ó˚ ÓƒÓfl˛iy˛ôò ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó˚&ò–

S5V ¶)̨ !õÑ˛¡ô !òÎ˚s˛f Ï̂íÓ˚ ÓƒÓfl˛iy˛ôòy =!ú xy Ï̂úyâ˛òy Ñ˛Ó˚&ò–

S6V ¢ƒy!ò›˛y!Ó˚ úƒyu˛!ö˛ Ï̂”˛Ó˚ Ñ˛yã ≤Ãíy!ú ÓƒyÖƒy Ñ˛Ó˚&ò–

v˛z_Ó˚ ¢Ç Ï̂Ñ˛ì˛

!òÓ≈yâ˛ò !¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V  (iii) 3Ó˚y !v˛ Ï̂¢¡∫Ó˚ñ 1984  S2V  (iv) Hg  S3V (iii) 0.05

S4V  (iii)  ˆv˛!¢ Ï̂Óú  S5V  (i)  NOx
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~Ñ˛Ñ˛È 6 ˛ô!Ó˚ˆÏÓüÜì˛ ¢õ¢ƒyñ ò#!ì˛ ~ÓÇ â˛â≈˛y (Environmental
Issues, Policies and Practices)

Ü‡˛ò

6.0 v ẑ̨ Ïjüƒ

6.1 ≤Ãhfl Į̈yÓòy

6.2 !ÓŸª v z̨°åyÎ˚ò (Global warming)

6.2.1 Ñ˛yÓ˚y Ñ˛yÓ˚y ˆ@’yÓyú ÁÎ˚y!õ≈ÇÈÙÈ~ îyÎ˚#

6.2.2 !ÓŸª v z̨°åyÎ˚íÈÙÈ~Ó˚ !â˛£´ Óy ò!ãÓ˚ (Evidence of Global Warming)

6.3 x¡‘Ó,!‹T ≠ v z̨Í¢ Á «˛!ì˛Ñ˛yÓ˚Ñ˛ ≤Ã¶˛yÓ (Acid rain : Causes and Effects)

6.4 Áãò hfl˛ Ï̂Ó˚Ó˚ !Óòyü (Ozone layer depilation)

6.4.1 ÓyÎ%̊õ[˛ Ï̂úÓ˚ Á Ï̂ãyò Üƒy Ï̂¢Ó˚ v z̨Í˛ô!_ (Origin of O3 gas in the atmosphere)

6.4.2 ÓyÎ%̊õ[˛ Ï̂úÓ˚ Á Ï̂ãyò hfl˛ Ï̂Ó˚Ó˚ =Ó˚&c (Importance of ozone layer in the atmosphere)

6.4.3 Á Ï̂ãyò Üì≈̨  ¢,!‹TÓ˚ Ñ˛yÓ˚í (Causes of ozone depletion)

6.5 ˛ôyÓ˚õyí!ÓÑ˛ î%á≈›˛òy (Nuclear Accidents)

6.6 õ!r› Δ̨Î˚yú ˆ≤Ãy Ï̂›˛yÑ˛ú S1987V

6.7 !Ñ˛ Ï̂Î˚y Ï̂›˛y ˆ≤Ãy Ï̂›˛yÑ˛ú S1997V

6.8 ãú ¢ÇÓ˚«˛í (Water Conservation)

6.8.1 Ó,!‹TÓ˚ ãú ¢ÇÓ˚«˛í (Rain water harvesting)

6.9 ¶˛yÓ˚̂ Ïì˛ ˛ô!Ó˚̂ ÏÓü xy Ï̂®yúò (Environmental Movements of India)

6.9.1 !â˛˛ô Ï̂Ñ˛y xy Ï̂®yúò

6.9.2 òõ≈îy Ó§yâ˛yÁ xy Ï̂®yúò

6.9.3 ˆì˛£Ó˚# Ó§yï !Ó Ï̂Ó˚yï# xy Ï̂®yúò

6.9.4 ¢y£ẑ Ïúr›˛ ¶˛ƒy!ú xy Ï̂®yúò

6.10 ˛ô!Ó˚̂ ÏÓü Ó˚«˛yÎ˚ ¢yÇ!Óïy!òÑ˛ ÓƒÓfl˛iy ¢õ)£ (Constitutional Provision for Protecting
Environment)

6.11 xò%ü#úò#



6.0 v ẑ̨ Ïjüƒ

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ Ï̂Ó˚ xy˛õ!l !l¡¨!°!áï˛ !Ó£ÏÎ˚=!° çyl Ï̂ï˛ ˛õyÓ˚̂ ÏÓl–

 !ÓŸª í z̨£èyÎ˚l Ü˛y Ï̂Ü˛ Ó Ï̂°– ˆÎ §ÙhflÏ àƒy§ !ÓŸª í z̨£èyÎ˚̂ ÏîÓ˚ çlƒ òyÎ˚# ï˛y Ï̂òÓ˚ í z̨Í§ G ≤ÃË˛yÓ–

 x“Ó,!‹T– G Ï̂çyl hflÏ̂ ÏÓ˚Ó˚ !Óly¢–

 ˛õyÓ˚Ùyî!ÓÜ˛ ò%â≈ê˛lyñ Ù!^˝ê Δ̨Î˚y° G !Ü˛ Ï̂Î˚y Ï̂ê˛y ˆ≤Ãy Ï̂ê˛yÜ˛°–

 ç° §ÇÓ˚«˛î–

 xyÙy Ï̂òÓ˚ Ë˛yÓ˚ï˛Ó Ï̂£Ï≈Ó˚ ˛õ!Ó˚̂ ÏÓ¢ xy Ï̂®y°l ~ÓÇ ˛õ!Ó˚̂ ÏÓ¢ Ó˚«˛yÎ˚ !Ó!Ë˛ß¨ §yÇ!Óôy!lÜ˛ ÓƒÓfliy§Ù)•–

6.1 ≤Ãhfl Į̈yÓòy

˛õ,!ÌÓ# Ï̂ï˛ ˆÎ §Ù§ƒy Óï≈̨ Ùy Ï̂l Ùyl%̂ Ï£ÏÓ˚ fliy!Î˚cÜ˛y° Ï̂Ü˛ !Ó˛õß¨ Ü˛ Ï̂Ó˚ ï%̨ Ï̂° Ï̂SÈ Ë)̨ ˛õ,̂ Ï¤˛Ó˚ ï˛y˛õÙyey Ó,!k˛ ï˛yÓ˚ Ù Ï̂ôƒ

xlï˛ƒÙ– ~!ê˛ Ùyl%̂ Ï£ÏÓ˚ §,‹T ï˛y˛õò)£Ïî §Ù§ƒy– ÓyÎ%̊Ù[˛ Ï̂°Ó˚ !Ó!Ë˛ß¨ àƒy Ï̂§Ó˚ âlc Ó,!k˛Ó˚ òÓ˚&l ˛õ,!ÌÓ#Ó˚ àí ¸̨ ï˛y˛õÙyey

Ó,!k˛ ̨õy Ï̂FSÈ– ~•z ~Ü˛ Ï̂Ü˛ ̨õ!Ó˚̂ ÏÓ¢àï˛ !Ó!Ë˛ß¨ §Ù§ƒy ̂ ÎÙl !ÓŸªí z̨£èyÎ˚îñ x¡‘Ó,!‹Tñ Gçl hflÏ̂ ÏÓ˚Ó˚ !Óly¢ ̂ ÎÙl xy Ï̂°yã˛ly

Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ ̂ ï˛Ù!l xyÙy Ï̂òÓ˚ ̨õ!Ó˚̂ ÏÓ¢ ÓÑyã˛y Ï̂lyÓ˚ ° Ï̂«˛ƒ !Ó!Ë˛ß¨ ̨õk˛!ï˛ G í ẑ̨ ÏÕ‘á Ï̂Îyàƒ xy Ï̂®y° Ï̂lÓ˚ Ü˛Ìy Ó°y • Ï̂Î˚̂ ÏSÈ–

˛õ!Ó˚̂ ÏÓ¢ Ó˚«˛yÎ˚ !Ó!Ë˛ß¨ §yÇ!Óôy!lÜ˛ ÓƒÓfliyG ~•z ~Ü˛ Ï̂Ü˛ xy Ï̂°yã˛ly Ü˛Ó˚y •°–

6.2 !ÓŸª v z̨°åyÎ˚̊í (Global warming)

˛ô,!ÌÓ#Ó˚ î#á≈ ¶)̨ ì˛y!_¥Ñ˛ Á ãúÓyÎ%̊Üì˛ !ÓÓì≈̨ Ï̂ò ¶)̨ ˛ô,̂ Ï¤˛Ó˚ Üv ¸̨ ì˛y˛ôõyey ~Ñ˛!›˛ !ò!î≈‹T õy Ï̂ò xy¢yÓ˚ ˛ôÓ˚£z ~Öy Ï̂ò

≤Ãy Ï̂íÓ˚ fl˛ô®ò !õ Ï̂ú Ï̂äÈ– ˛ô,!ÌÓ#Ó˚ Üv ¸̨ fl ∫̨y¶˛y!ÓÑ˛ ì˛y˛ôõyey 15°C– ¢)Î≈ ˛ô,!ÌÓ#Ó˚ ~£z ì˛y˛ôõyeyÓ˚ ≤Ãïyò ~ÓÇ ~Ñ˛õye

v z̨Í¢– ˛ô,!ÌÓ#Ó˚ ~£z fl ∫̨y¶˛y!ÓÑ˛ ì˛y˛ôõyey !òÎ˚!s˛fì˛ £Î˚ ˛ô,!ÌÓ#˛ô,̂ Ï¤˛ xyÜì˛ ˆ¢ÔÓ˚ !Ñ˛Ó˚í (Incoming solar
radiation) ~ÓÇ ˛ô,!ÌÓ# ˆÌ Ï̂Ñ˛ !ÓÜì˛ Óy ≤Ã!ì˛ö˛!úì˛ ˆ¢ÔÓ˚ !Ñ˛Ó˚̂ ÏíÓ˚ (Outgoing solar radiation) ¶˛yÓ˚¢yõƒ

myÓ˚y– ÓyÎ%̊õ[˛ Ï̂úÓ˚ fl ∫̨y¶˛y!ÓÑ˛ Üƒy¢#Î˚ v z̨̨ ôyîyò ~£z ì˛y˛ô#Î˚ ¶˛yÓ˚¢y Ï̂õƒ ~ì˛Ñ˛yú ˆÑ˛y Ï̂òy ≤ÃÑ˛yÓ˚ !Óá¯ ¢,!‹T Ñ˛ Ï̂Ó˚!ò–

!Ñ l̨s˛ !ü“!Ó≤’ Ï̂ÓÓ̊ ˛ôÓ̊ xÌ≈yÍ x‹Tyîü üì˛y∑#Ó̊ ˆü°Ï ˆÌ Ï̂Ñ˛ ~£z fl ∫̨y¶˛y!ÓÑ˛ ¶˛yÓ̊¢y Ï̂õƒÓ̊ !Óá̄ì˛y !ÓK˛yò# õ£ Ï̂úÓ̊

òã Ï̂Ó̊ xy¢ Ï̂ì˛ ÷Ó̊& Ñ˛ Ï̂Ó̊– ¢yÓ̊y !ÓŸª ã%̂ Ïv˛̧ ¶)̨ ˛ô,̂ Ï¤˛Ó̊ Üv˛̧ v z̨°åì˛y ¢yõyòƒ £y Ï̂Ó̊ Óyv˛̧ Ï̂ì˛ ÷Ó̊& Ñ˛ Ï̂Ó̊– 1880 ˆÌ Ï̂Ñ˛ 1980
~£z ~Ñ˛ Ï̂üy ÓäÈ̂ ÏÓ̊ ˛ô,!ÌÓ#Ó̊ Üv˛̧ ì˛y˛ôõyey ˆÓ Ï̂v˛̧̂ ÏäÈ ≤ÃyÎ̊ 0.6°C– xyüB˛y Ñ˛Ó̊y Îy Ï̂FäÈ 2100 ¢yú òyÜyî ~£z ì˛y˛ôõyey

¢Ó≈!ò¡̈ xyÓ̊Á 1.4°C ~ÓÇ ¢ Ï̂Ó≈yFâ˛ xyÓ̊Á 5.8°C Óyv˛̧̂ ÏÓ– ì˛yÓ̊ Ñ˛yÓ̊í v z̨°åì˛y Ó,!k˛Ó̊ ~£z £yÓ̊ e´õÓï≈õyò– ¢yÓ̊y

˛ô,!ÌÓ#Ó̊ ~£z Üv˛̧ v z̨°åì˛yÓ̊ e´õÓï≈õyò xÓfl įy Ï̂Ñ˛ !ÓK˛yò#Ó̊y òyõ !î Ï̂Î̊ Ï̂äÈò ÚÚˆ@’yÓyú ÁÎ̊y!õ≈ÇÛÛ (Global Warming)–
ˆ@’yÓyú ÁÎ̊y!õ≈Ç Óy v z̨°åyÎ˚ Ï̂íÓ̊ ~£z £yÓ̊ !ò Ï̂Î̊ !ÓK˛yò# Ï̂îÓ̊ õ Ï̂ïƒ òyòyõì˛ ÌyÑ˛ Ï̂úÁ ˛ô,!ÌÓ# ˆÎ e´õü v z̨_Æ £ Ï̂FäÈ ~!ò Ï̂Î̊

!mõì˛ ˆò£z– ~!Ó°Ï̂ ÏÎ̊ £z!ì˛õ Ï̂ïƒ !Ó!¶˛ß̈ ≤Ãyõyíƒ ì˛Ìƒ !ÓK˛yò# Ï̂îÓ̊ £y Ï̂ì˛ ˆ˛ôÔ§̂ ÏäÈ̂ ÏäÈ–

6.2.1 Ñ˛yÓ˚y Ñ˛yÓ˚y ˆ@’yÓyú ÁÎ˚y!õ≈ÇÈÙÈ~ îyÎ˚#

≤ÃÌ Ï̂õ ãyòy !Ü Ï̂Î˚!äÈú CO2 ~Ñ˛õye !@˘Ãò £yv z̨¢ Üƒy¢ñ xÌ≈yÍ CO2ÈÙÈ~Ó˚ áòc Ó,!k˛Ó˚ ãòƒ ˛ô,!ÌÓ#Ó˚ ì˛y˛ôõyey

e´õü Óyv ¸̨̂ ÏäÈ– ˛ô Ï̂Ó˚ ãyòy ˆÜ Ï̂äÈ !õ Ï̂Ìòñ òy£z› Δ̨y¢ x:y£zv˛ñ ˆÑœ̨ y Ï̂Ó˚yöœ$̨ Á Ï̂Ó˚y Ñ˛yÓ≈ò Á Áãò Üƒy¢Á Ñ˛õ îyÎ˚# òÎ˚–
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˛ô,!ÌÓ#˛ô,̂ Ï¤˛ ì˛y˛ôõyey Ó,!k˛Ó˚ «˛õì˛y ~ Ï̂îÓ˚ õ Ï̂ïƒ ˆÑœ̨ y Ï̂Ó˚yöœ$̨ Á Ï̂Ó˚yÑ˛yÓ≈̂ ÏòÓ˚ ˆÓ!üñ ì˛yÓ˚̨ ôÓ˚ e´õyß∫̂ ÏÎ˚ xy¢ Ï̂Ó òy£z› Δ̨y¢

x:y£zv˛ñ !õ Ï̂Ìòñ Á Ï̂ãyò Á ¢Ó Ï̂ü Ï̂°Ï Ñ˛yÓ≈ò v˛y£zx:£zv˛–

«˛õì˛y Ñ˛õ £ Ï̂úÁ ˛ô,!ÌÓ#˛ô,̂ Ï¤˛ v z̨°åì˛y Ó,!k˛Ó˚ ãòƒ õ)ú îyÎ˚# CO2– v z̨°åì˛y Ó,!k˛Ó˚ 55 üì˛yÇ Ï̂üÓ˚ ãòƒ îyÎ˚#

CO2, 15 üì˛yÇ Ï̂üÓ˚ ãòƒ îyÎ˚# !õ Ï̂Ìòñ 14 üì˛yÇ Ï̂üÓ˚ ãòƒ îyÎ˚# ˆÑœ̨ y Ï̂Ó˚yöœ$̨ Á Ï̂Ó˚y Ñ˛yÓ≈òñ 6 üì˛yÇ Ï̂üÓ˚ ãòƒ îyÎ˚#

òy£z› Δ̨y¢ x:y£zv˛ ~ÓÇ Á Ï̂ãyò Á ãú#Î˚ Óy‹ô ≤Ã Ï̂ì˛ƒ Ï̂Ñ˛ ≤ÃyÎ˚ 4 üì˛yÇü Ñ˛ Ï̂Ó˚ îyÎ˚#– ≤Ã!ì˛ÓäÈÓ˚ ~£z Üƒy¢=!úÓ˚

˛ô!Ó˚õyí ˆÎ¶˛y Ï̂Ó Óyv ¸̨̂ ÏäÈ ì˛y ~£z Ó˚Ñ˛õÈÙÙÙÈ Ñ˛yÓ≈ò v˛y£zÈÙÈx:y£zv˛ 0.4 üì˛yÇüó !õ Ï̂Ìò 1 üì˛yÇüó òy£z› Δ̨y¢ x:y£zv˛

0.3 üì˛yÇü Á ˆÑœ̨ y Ï̂Ó˚yöœ$̨ Á Ï̂Ó˚yÑ˛yÓ≈ò 5 üì˛yÇü–

~Öò ≤ÃŸ¿ £ú ~£z ì˛y˛ôõyey Ó,!k˛ Ñ˛# £y Ï̂Ó˚ £ Ï̂FäÈ Óy xy Ï̂îÔ £ Ï̂FäÈ !Ñ˛òy– !Ó Ï̂ü°ÏK˛ Ï̂îÓ˚ õ Ï̂ì˛ ~Ó˚ v z̨_Ó˚ £§ƒy– xÌ≈yÍ

¶)̨ ˛ô,̂ Ï¤˛Ó˚ ì˛y˛ôõyey Ó,!k˛Ó˚ ≤Ã¶˛yÓ £z!ì˛õ Ï̂ïƒ xyõÓ˚y ˛ôy!FäÈ–

ˆÎ ¢õhfl˛ Üƒy¢=!ú !@˘Ãò £yv z̨¢ ≤Ã¶˛y Ï̂ÓÓ˚ ãòƒ îy#Î˚ ì˛y Ï̂îÓ˚ v z̨Í¢ Á ≤Ã¶˛yÓ !ò Ï̂¡¨ ¢yÓ˚!í Ï̂ì˛ ≤ÃÑ˛yü Ñ˛Ó˚y £ú–

Üƒy Ï̂¢Ó˚ òyõ v z̨Í¢ ≤Ã¶˛yÓ

1– Ñ˛yÓ≈òÈÈÙÈÈv˛y£zÈÙÈx:y£zv˛ ã#ÓyŸ¬á!›˛ì˛ ãμyúy!ò SÖ!òãˆÏì˛úñ Ñ˛Î˚úy  ˛ô,!ÌÓ#Ó˚ ÓyÎ˚%õ[˛ˆÏú !£õÎ%ˆÏÜ Ñ˛yÓ≈ò

(CO2)    ≤Ã¶,˛!ì˛V ÓƒÓ£yˆÏÓ˚Ó˚ ö˛ˆÏú–   v˛y£zÈÙÈx:y£zˆÏv˛Ó˚ ˆÎ ˛ô!Ó˚õyí !äÈú xyã

 !ü“ Ñ˛yÓ˚Öyòy Á ˆõy›˛Ó˚ Üy!v˛¸ ÓƒÓ£yˆÏÓ˚Ó˚ ö˛ˆÏú–   ì˛y ˆÓˆÏv˛¸ˆÏäÈ ≤ÃyÎ˚ 1800 ˆÑ˛y!›˛ ›˛ˆÏòÓ˚

 !¢ˆÏõr›˛ v˛zÍ˛ôyîò Ñ˛yÓ˚Öyòy ˆÌˆÏÑ˛–   õˆÏì˛yñ 0.5% £yˆÏÓ˚ ~£z Ó,!k˛ áˆÏ›˛ˆÏäÈ–

xÓ˚íƒ ¢Ç£yÓ˚ Á ¢Ó%ã !òïˆÏòÓ˚ ö˛ˆÏú  ˛ô,!ÌÓ#Ó˚ !Ó!¶˛ß¨ ãyÎ˚ÜyÎ˚ Ñ˛yÓ≈ò v˛y£zÈÙ

È  CO2ÙÈ~Ó˚ ˛ô!Ó˚õyí Ó,!k˛ ˛ôyÎ˚   x:y£zˆÏv˛Ó˚ ˛ô!Ó˚õyí ~£z¶˛yˆÏÓ Ó,!k˛ ˆ˛ôˆÏú

  xyÜyõ# üì˛y∑#ˆÏì˛ ˛ô,!ÌÓ#Ó˚ ì˛y˛ôõyey

  ≤ÃyÎ˚ 36° ˆ¢ú!¢Î˚y¢ ˆÓˆÏv˛¸ ÎyˆÏÓ––

2– !õˆÏÌò (CH4) ãúy¶)˛!õ Á Ñ,˛!°Ï«˛ˆÏe ÜyäÈ˛ôyúy ≤Ã¶,˛!ì˛Ó˚  !õˆÏÌˆÏòÓ˚ ì˛y˛ôïyÓ˚í «˛õì˛y Ñ˛yÓ≈ò v˛y£zÈÙÈ

  ˛ôâ˛ˆÏòÓ˚ ö˛ˆÏúñ !Ó!¶˛ß¨ ˜ãÓ ÓˆÏã≈ƒñ !Ñ˛ä%È   x:y£zˆÏv˛Ó˚ ˆÌˆÏÑ˛ ≤ÃyÎ˚ 21 =í ˆÓ!ü–

  ã#Óãls˛Ó˚ ¢y£yˆÏÎƒ ~ÓÇ ˆì˛úÖ!ò ˆÌˆÏÑ˛

  !õˆÏÌˆÏòÓ˚ ¢,!‹T £Î˚–

¶˛yÓ˚ì˛ñ !â˛ò !Ó!¶˛ß¨ ˆîü=!úÓ˚ ãúõ@¿

  ïyòˆÏÖì˛ =!ú !õˆÏÌˆÏòÓ˚ ÓˆÏv˛¸y v˛zÍ¢

  !£¢yˆÏÓ !â˛!£´ì˛ £ˆÏÎ˚ˆÏäÈ–

3– òy£z›˛Δy¢ x:y£zv˛ õy!›˛ˆÏì˛ !Ó!¶˛ß¨ ÓƒyÑ˛ˆÏ›˛!Ó˚Î˚yÓ˚ !Ó!e´Î˚y ~!›˛ ÓäÈˆÏÓ˚ 0.25% £yˆÏÓ˚ Óyv˛¸ˆÏäÈ–

  Á ÜyäÈ˛ôyúyÓ˚ ãòƒ òy£zˆÏ›˛ΔyˆÏãò á!›˛ì˛ ~!›˛Ó˚ ì˛y˛ôïyÓ˚í «˛õì˛y Ñ˛yÓ≈ò

  ¢yÓ˚ ¢,!‹T £Î˚–     v˛y£zÈÙÈx:y£zˆÏv˛Ó˚ ˆÌˆÏÑ˛ 270 =í ˆÓ!ü–

 Ñ˛úÑ˛yÓ˚Öyòyñ ˆõy›˛Ó˚ Üy!v˛¸ ≤Ã¶,˛!ì˛ ˆÌˆÏÑ˛

  î£òã!òì˛ Ñ˛yÓ˚ˆÏíÁ ~!›˛ ¢,!‹T £Î˚–

4– ˆÑœ˛yˆÏÓ˚yöœ$˛ÁˆÏÓ˚yÑ˛yÓ≈ò  ˆÑœ˛y!Ó˚ò Á öœ$˛!Ó˚ˆÏòÓ˚ ¢Ç!õ◊ˆÏí ~Ñ˛!›˛  ÓyÎ˚%hfl˛ˆÏÓ˚Ó˚ !Ñ˛ˆÏúy!õ›˛yÓ˚ Á˛ôˆÏÓ˚

(CFC)   !ÓˆÏü°Ï ïÓ˚ˆÏòÓ˚ Üƒy¢ £ú CFC– !Ó!¶˛ß¨    fl˛T…ƒyˆÏ›˛y!fl˛≥˛Î˚yÓ˚ xˆÏòÑ˛!îò ÌyˆÏÑ˛–

[~!›˛Ó˚ õˆÏïƒ   !üˆÏ“ñ ˆÎõò ˆÓ˚!ö ˛ãyˆÏÓ˚›˛yÓ˚ Á ü#ì˛ì˛y˛ô ì˛y˛ô ïyÓ˚ˆÏíÓ˚ ˆ«˛ˆÏe ~!›˛ Ñ˛yÓ≈ò

v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ [CFC11]   !òÎ˚s˛fÑ˛ Îs˛f ˜ì˛!Ó˚Ó˚ ãòƒñ ~ˆÏÓ˚y¢úñ    v˛y£zÈÙÈx:y£zˆÏv˛Ó˚ ˆÌˆÏÑ˛

~ÓÇ CFC12]   ˆfl˛±Ñ˛ƒyòñ ≤’y!fi›˛Ñ˛ñ ≤Ã¶,˛!ì˛ˆÏì˛ £z£y   7000-14000 =í ˆÓ!ü ü!_´üyú#–

  ÓƒÓ£*ì˛ £Î˚–

 Ñ˛úÑ˛yÓ˚Öyòyñ ˆõy›˛Ó˚Üy!v˛¸ ≤Ã¶,˛!ì˛ ˆÌˆÏÑ˛

   î£òã!òì˛ Ñ˛yÓ˚ˆÏíÁ ~!›˛ ¢,!‹T £Î˚–

5– !ò¡¨hfl˛ˆÏÓ˚Ó˚ ÁˆÏãyò ~!›˛Ó˚ ì˛y˛ôïyÓ˚í «˛õì˛y Ñ˛yÓ≈ò

(O3)   v˛y£zÈÙÈx:y£ẑ Ïv˛Ó̊ ˆÌ Ï̂Ñ˛ 2000 =í ˆÓ!ü–
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6.2.2 !ÓŸª v z̨°åyÎ˚íÈÙÈ~Ó˚ !â˛£´ Óy ò!ãÓ˚ (Evidence of Global Warming)

¢yÓ̊y ˛ô,!ÌÓ# Ï̂ì˛ v z̨°åyÎ̊í Óy ˆ@’yÓyú ÁÎ̊y!õ≈ÇÈÙÈ~Ó̊ ˆò Ï̂Ü!›˛¶˛ ≤Ã¶˛yÓ Ñ˛# Ñ˛# £ Ï̂Î̊ Ï̂äÈ Óy £ Ï̂FäÈ ~£z !ò Ï̂Î̊ ~Ñ˛îú !ÓK˛yò#

Ü Ï̂Ó°ÏíyÎ̊ Ó̊ì˛– ~ Ï̂îÓ̊ Ü Ï̂Ó°ÏíyÎ̊ £z!ì˛õ Ï̂ïƒ xyõÓ̊y ˆÎ ˆÎ ò!ãÓ̊ Óy !â˛£´ ˆ˛ô Ï̂Î̊!äÈ ì˛y ¢Ç Ï̂«˛ Į̈̂ ô xy Ï̂úy!â˛ì˛ £ú–

 (1) ÓyÎ%̊õ[˛ Ï̂ú CO2 Ó,!k˛ ≠ xyõÓ˚y xy Ï̂Ü£z ˆã Ï̂ò!äÈ ÓyÎ%̊õ[˛ Ï̂ú ÈCO2ÙÈ~Ó˚ õyey !ü“ !Ó≤’ Ï̂ÓÓ˚ ˛ôÓ˚

xfl ∫̨y¶˛y!ÓÑ˛ £y Ï̂Ó˚ ˆÓ Ï̂v ¸̨̂ ÏäÈ– !ü“!Ó≤’ Ï̂ÓÓ˚ xy Ï̂Ü 280 ppm ˆÌ Ï̂Ñ˛ Óì≈̨ õy Ï̂ò ≤ÃyÎ˚ 360 ppm ~ ˆ˛ôÔ§̂ ÏäÈ Ï̂äÈ ÈÙÙÙÈ xÌ≈yÍ

≤ÃyÎ˚ 30% Ó,!k˛– ~£z õyey Üì˛ 160,000 ÓäÈ Ï̂Ó˚Ó˚ õ Ï̂ïƒ ¢Ó≈y!ïÑ˛–

(2) ÓyÎ%̊õ[˛ Ï̂ú !õ Ï̂Ìò Üƒy Ï̂¢Ó˚ Ó,!k˛ (Increase of methane gas) ≠ !õ Ï̂Ìò ÓyÎ%̊õ[˛ Ï̂úÓ˚ xòƒì˛õ !@˘Ãò

£yv z̨¢ Üƒy¢– ~£z Üƒy¢Á Üì˛ 100 ÓäÈ Ï̂Ó˚ 0.7 ppm ˆÌ Ï̂Ñ˛ 1.7 ppmÈÙÈ~ ˆì˛ xÌ≈yÍ ≤ÃyÎ˚ 145% ˆÓˆÏv˛¸ˆÏäÈ–

Óì≈̨ õy Ï̂ò ≤Ã!ì˛ ÓäÈÓ˚ 540 !õ!úÎ˚yò ›˛ò !õ Ï̂Ìò ÓyÎ%̊õ[˛ Ï̂ú ˆõ Ï̂ü–

 (3) xyÓ£yÁÎ˚yÓ˚ áòáò ˛ô!Ó˚Óì≈̨ ò (Frequent change weather) ≠ Üì˛ î%ˆÏüy (1800-2000) ÓäÈ Ï̂Ó˚Ó˚

õ Ï̂ïƒ 1999 !äÈú ¢Ó≈y!ïÑ˛ ì˛y˛ô#Î˚ ÓäÈÓ˚ ~ÓÇ ~Ó˚£z õ Ï̂ì˛y â˛Ó˚õ ì˛y˛ô#Î˚ xÓfl˛iy ~£z ¢õ Ï̂Î˚ 5 ÓyÓ˚ £ Ï̂Î˚!äÈú– ö˛ Ï̂ú

ÖÓ˚y Á ÓòƒyÓ˚ ≤Ã Ï̂Ñ˛y˛ôÁ ˆÓ Ï̂v ¸̨̂ ÏäÈ ú«˛í#Î˚¶˛y Ï̂Ó– xy Ï̂õ!Ó˚Ñ˛y £zv ẑ̨ ÏÓ˚y Į̈̂ ô ˆîÖy ˆÜ Ï̂äÈ Üì˛ 50 ÓäÈ Ï̂Ó˚Ó˚ õ Ï̂ïƒ ü#ì˛úì˛õ

ü#ì˛Ñ˛yú– ~£z ¢õ Ï̂Î˚ ì%̨ °ÏyÓ˚̨ ôyì˛ñ ì%̨ °ÏyÓ˚G˛v ¸̨ Á ÓòƒyÓ˚ ì˛#Ó ì˛yÁ ˆÓ Ï̂v ¸̨̂ ÏäÈ– Üì˛ 25 ÓäÈ Ï̂Ó˚Ó˚ õ Ï̂ïƒ ì˛#Ó ì˛õ ì%̨ °ÏyÓ˚ G˛v ¸̨

£ Ï̂Î˚̂ ÏäÈ ãy˛ôyò Á ˆÑ˛y!Ó˚Î˚yÎ˚– ~£z ¢õ Ï̂Î˚ Ìy£zúƒyu˛ ü#ì˛úì˛õ ü#ì˛Ñ˛y Ï̂úÓ˚ õ%̂ ÏÖyõ%!Ö £ Ï̂Î˚̂ ÏäÈ– ~£z ïÓ˚̂ ÏòÓ˚ ü#ì˛Ñ˛yú

~ Ï̂¢ Ï̂äÈ ì˛#Ó ì˛õ @˘Ã# Ï̂‹øÓ˚ ˛ô Ï̂Ó˚– úu˛ Ï̂ò ˆîÖy ˆÜ Ï̂äÈ 300 ÓäÈ Ï̂Ó˚Ó˚ õ Ï̂ïƒ ÷‹Òì˛õ ÈNOAAÙÈÓ˚ (National Climatic
data centre) !v˛ Ï̂Ó˚QÓ˚ Ìõy¢ Ñ˛yú≈ È(Thomas Karl)ÙÈ~Ó˚ õ Ï̂ì˛ Üì˛ ÓäÈ Ï̂Ó˚ ÓyÎ%̊õ[˛ Ï̂úÓ˚ ì˛y˛ôõyey e´õyß∫̂ ÏÎ˚ ˆÓ Ï̂v ¸̨

â˛ Ï̂ú Ï̂äÈ– Üì˛ ˆü°Ï üì˛y∑# Ï̂ì˛ (1900-2000) ˛ô,!ÌÓ#Ó˚ ì˛y˛ôõyey Ó,!k˛Ó˚ ˛ô!Ó˚õyí 0.6°C– ~ÓÇ ˆü°Ï !£õÎ%̂ ÏÜÓ˚ ˛ôÓ˚

(1800-2000 ÓäÈÓ˚ xy Ï̂ÜV ÓyÎ%̊õ[˛ Ï̂ú ì˛y˛ôõyey ≤ÃyÎ˚ 5°-9°F ˆÓˆÏv ¸̨̂ ÏäÈ–

 (4) !£õÓy Ï̂£Ó˚ xhs˛ï≈yò !Ñ˛ÇÓy ˛ôÿ˛yî˛ô¢Ó˚í (Disappearing or retreat of glacier) ≠ ÓÓ˚ˆÏö˛Ó˚

Üúò !Ñ˛ÇÓy !£õyÓy Ï̂£Ó˚ ˛ôÿ˛yî˛ô¢yÓ˚í £ú ˆ@’yÓyú ÁÎ˚y!õ≈ÇÈÙÈ~Ó˚ ¢Ó Ï̂â˛ Ï̂Î˚ Ó Ï̂v ¸̨y ~ÓÇ !ò¶≈̨ Ó˚̂ ÏÎyÜƒ ≤Ãõyí– ˛ô,!ÌÓ#Ó˚

6!›˛ õ£y Ï̂î Ï̂üÓ˚ ~£z á›˛òy á Ï̂›˛ â˛ Ï̂ú Ï̂äÈ–

(i) v z̨_Ó˚ xy Ï̂õ!Ó˚Ñ˛y õ£y Ï̂î Ï̂üÓ˚ ¢Ó Ï̂â˛ Ï̂Î˚ Ó Ï̂v ¸̨y !£õÓy£ ˆÓ!Ó˚Ç !£õÓy£ (Bering glacier) Îy ≤ÃyÎ˚ 11 ˜î Ï̂á≈ƒ

Ñ˛ Ï̂õ Ï̂äÈó xÌ≈yÍ £z!ì˛õ Ï̂ïƒ ˆ¢ ì˛yÓ˚ xyÎ˚ì˛ Ï̂òÓ˚ 20-25% £y!Ó˚ˆÏÎ˚ˆÏäÈ–

(ii) î!«˛í ˆ˛ôÓ˚&Ó˚ Ñ%̨ Í!Ó˚ !£õÓy£ (Qori glacier) Üì˛ 14 ÓäÈ Ï̂Ó˚ (1983-2000) xy Ï̂ÜÓ˚ 100 ÓäÈˆÏÓ˚Ó˚ ˆâ˛ˆÏÎ˚

˛≤ÃyÎ˚ 3 =í ˆÓ!ü £y Ï̂Ó˚ Üú Ï̂ì˛ ÷Ó˚& Ñ˛ Ï̂Ó˚̂ ÏäÈ–

(iii) !@˘Ãòúƒy Ï̂u˛Ó˚ !£õÓy£= Ï̂úy ¢õ%̂ ÏoÓ˚ !î Ï̂Ñ˛ ˆÓü# Ü!ì˛ Ï̂ì˛ ~ Ï̂Üy Ï̂ì˛ ÷Ó˚& Ñ˛ Ï̂Ó˚̂ ÏäÈ– ~!›˛ ¢Ω˛Óì˛ !£õÓy£ Üúò

~ÓÇ Üú Ï̂òÓ˚ ö˛ Ï̂ú v z̨Í˛ôß¨ ãú !£õÓy Ï̂£Ó˚ ò# Ï̂â˛ !˛ô!FäÈúÑ˛yÓ˚Ñ˛ ˛ôîyÌ≈ !£¢y Ï̂Ó Ñ˛yã Ñ˛Ó˚yÓ˚ ö˛ Ï̂ú á Ï̂›˛ Ï̂äÈ–

(iv) xyõy Ï̂îÓ˚ á Ï̂Ó˚Ó˚ Ñ˛y Ï̂äÈ !£õyú Ï̂Î˚Ó˚ !£õÓy Ï̂£Á ~Ñ˛£z á›˛òy ú«˛ Ñ˛Ó˚y ˆÜ Ï̂äÈ– Óì≈̨ õy Ï̂ò ÜDyÓ˚ v z̨Í˛ô!_

Ü Ï̂Dye# !£õÓy£ ≤ÃyÎ˚ ≤Ã!ì˛ ÓäÈ Ï̂Ó˚ 30 !õ›˛yÓ˚ £y Ï̂Ó˚ ˆ˛ôÔ§̂ ÏäÈy Ï̂FäÈ– ~£z £yÓ˚ Üì˛ 1935 ~ÓÇÈ 1990ÙÈ~Ó˚ ≤ÃyÎ˚ Ü Ï̂v ¸̨ 18
!õ›˛yÓ˚ ~ÓÇ 1842 Á È1935ÙÈ~Ó˚ õ Ï̂ïƒ !äÈú Ü Ï̂v ¸̨ ≤ÃyÎ˚ 7 !õ›˛yÓ˚–
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~£z ≤Ã¢ Ï̂D ˆò˛ôyú ˛ôÓ≈ì˛y Ï̂Ó˚y£í ¢Çfl˛iyÓ˚ (Nepal Mountaineering Association) !v˛ˆÏÓ˚QˆÏÓ˚Ó˚ Ó_´Óƒ

v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ– xyã ˆÌ Ï̂Ñ˛ 50 ÓäÈÓ˚ xy Ï̂Ü ~v˛õu˛ !£úyÓ˚# Á ˆì˛ò!ãÇ ˆòyÓ˚̂ ÏÜ (Edmond Hillary Á Tenzing
Norgay) ˆÎ fl˛iyò !î Ï̂Î˚ !£õyú Ï̂Î˚Ó˚ ¢ Ï̂Ó≈yFâ˛ !üÖ Ï̂Ó˚ xy Ï̂Ó˚y£í Ñ˛ Ï̂Ó˚!äÈ Ï̂úò ì˛y Óì≈̨ õy Ï̂ò ¢ Ï̂Ó˚̂ ÏäÈ !Ñ˛!õ xÌ≈yÍ

ˆÓ Ï̂v ¸̨̂ ÏäÈ x!ì˛!Ó˚_´ ≤ÃyÎ˚ 2 á^˘›˛yÓ˚ ˛ôÌ–

 (5) ¢%̂ ÏõÓ˚& Á Ñ%̨ Ï̂õÓ˚& ¢yÜ Ï̂Ó˚ ÓÓ˚̂ Ïö˛Ó˚ Üúò (Melting of Arctic and Antartic ice) ≠ ˛ô,!ÌÓ#Ó˚

v z̨_Ó˚ Á î!«˛ Ï̂íÓ˚ xyÑ≈̨ !›˛Ñ˛ Á xƒyr›˛yÑ≈̨ !›˛Ñ˛y !Óhfl+̨ ì˛ ÓÓ˚ö˛ Ó˚y!üÁ Üú Ï̂ì˛ ÷Ó˚& Ñ˛ Ï̂Ó˚ xfl ∫̨y¶˛y!ÓÑ˛ £y Ï̂Ó˚– !ÓK˛yò#Ó˚y

ˆî Ï̂Ö Ï̂äÈò Üì˛ 1958 ˆÌ Ï̂Ñ˛ 1976ÈÙÈˆì˛ ˆÎÖy Ï̂ò ¢%̂ ÏõÓ˚& Ï̂ì˛ ÓÓ˚̂ Ïö˛Ó˚ Üv ¸̨ v z̨Fâ˛ì˛y !äÈú 3 !õ›˛yÓ˚ ì˛y 1993 ˆÌ Ï̂Ñ˛

1997ÈÙÈ~Ó˚ Üv ¸̨ !£¢y Ï̂Ó Ñ˛ Ï̂õ î§y!v ¸̨̂ ÏÎ˚̂ ÏäÈ ≤ÃyÎ˚ 1.8 !õ›˛y Ï̂Ó˚– xÌ≈yÍ Üì˛ 30 ÓäÈ Ï̂Ó˚ ¢%̂ ÏõÓ˚&Ó˚ ÓÓ˚ö˛ ≤ÃyÎ˚ 40% xyÎ˚ì˛ Ï̂ò

Ñ˛ Ï̂õ Ï̂äÈÈÙÙÙÈ ÓäÈ Ï̂Ó˚ Ü Ï̂v ¸̨ ¢ÇÑ%̨ !â˛ì˛ £ Ï̂Î˚̂ ÏäÈ ≤ÃyÎ˚ ÓÜ≈ 38,000 !Ñ˛.!õ.– !ÓK˛yò# xyÓ˚Á Ó Ï̂ú Ï̂äÈò ˆÎ ~¶˛y Ï̂Ó â˛ú Ï̂ì˛

ÌyÑ˛ Ï̂ú xyÜyõ# 50 ÓäÈ Ï̂Ó˚Ó˚ ˛ôÓ˚ ¢%̂ ÏõÓ˚&Ó˚ @˘Ã# Ï̂‹ø xyÓ˚ ˆÑ˛y Ï̂òy ÓÓ˚ö˛ ˛ôyÁÎ˚y Îy Ï̂Ó òy–

Ñ%̨ Ï̂õÓ˚& xM˛È Ï̂úÁ ≤ÃyÎ˚ 5°F £yˆÏÓ˚ Üì˛ 50 ÓäÈ Ï̂Ó˚ ≤ÃyÎ˚ 5°F ì˛y˛ôõyey ˆÓ Ï̂v ¸̨̂ ÏäÈ– ö˛ Ï̂ú !Óüyú !Óüyú !£õ Ï̃üú

î!«˛í ˆõÓ˚&Ó˚ õ)ú ¶)̨ Ö[˛ ˆÌ Ï̂Ñ˛ !Ó!FäÈß¨ £ Ï̂Î˚̂ ÏäÈ–

 (6) e´yhs˛#Î˚ ˆÓ˚y Ï̂ÜÓ˚ ≤Ãyî%¶≈̨ yÓ (Outbreak of Tropical diseases) ≠ e´yhs˛#Î˚ xM˛È Ï̂ú !Ó!¶˛ß¨

!òì˛ƒòì%̨ ò ˆÓ˚y Ï̂ÜÓ˚ ≤Ãyî%¶≈̨ y Ï̂ÓÓ˚ Ñ˛yÓ˚íÁ ~£z ì˛y˛ôõyey Ó,!k˛– !òv z̨!ãúƒy Ï̂u˛Ó˚ ÚÚÁ Ï̂Î˚!úÇ›˛ò fl %̨Òú xö˛ ˆõ!v˛!¢ Ï̂òÓ˚ÛÛ

!â˛!Ñ˛Í¢Ñ˛Ó˚y ~ !Ó°Ï̂ ÏÎ˚ Ü Ï̂Ó°Ïíy Ñ˛ Ï̂Ó˚ò– ì˛y Ï̂îÓ˚ õ Ï̂ì˛ î!«˛í ≤Ãüyhs˛ õ£y¢yÜÓ˚#Î˚ m#˛ô˛ô%̂ ÏO áòáò ˆv˛D% ãμ̂ ÏÓ˚Ó˚

(Dengue fever) ≤Ãyî%¶≈̨ y Ï̂ÓÓ˚ !˛ôäÈ Ï̂ò ˆ@’yÓyú ÁÎ˚y!õ≈Ç£z îyÎ˚#– ~£z ~Ñ˛£z Ñ˛yÓ˚̂ Ïí xy!ö ̨ Ñ˛yÓ˚ !òì˛ƒ òì%̨ ò ˆî Ï̂ü

˛ô#ì˛ãμ̂ ÏÓ˚Ó˚ (yellow fever) ≤Ã Ï̂Ñ˛y˛ôÁ ˆîÖy !î Ï̂FäÈ– £yÓyv≈̨  fl %̨Òú xÓ‰ ˛ôyÓ!úÑ˛ ˆ£ú Ï̂ÌÓ˚ (Harvard's School
of Public Health) !â˛!Ñ˛Í¢Ñ˛ Ï̂îÓ˚ õ Ï̂ì˛ ˆ@’yÓyú ÁÎ˚y!õ≈ÇÈÙÈ~Ó˚ ö˛ Ï̂ú Óì≈̨ õy Ï̂ò ~ò Ï̂Ñ˛ö˛yúy£z!›˛¢ (encephalitis)ñ
õƒyˆÏú!Ó˚Î˚y (malaria) £zì˛ƒy!îÓ˚ õ Ï̂ì˛y ˆÓ˚yÜ¢õ)£ ~!üÎ˚yñ úy!ì˛ò xƒy Ï̂õ!Ó˚Ñ˛y !Ñ˛ÇÓy xy!ö ̨ Ñ˛y õ£y Ï̂î Ï̂üÓ˚ v z̨Fâ˛ xÇ Ï̂ü

ˆîÖy !î Ï̂FäÈ Îy Üì˛ 50 ÓäÈ Ï̂Ó˚ ≤ÃyÎ˚ á Ï̂›˛!ò–

 (7) xòƒyòƒ ≤Ã¶˛yÓ (Ohter symptoms) ≠ ˆ@’yÓyú ÁÎ˚y!õ≈ÇÈÙÈ~Ó˚ xòƒyòƒ ≤Ã¶˛y Ï̂ÓÓ˚ õ Ï̂ïƒ xòƒì˛õ £ú

¢õ%̂ ÏoÓ˚ !Ó!¶˛ß¨ m#˛ô˛ô%̂ ÏOÓ˚ â˛y!Ó˚!î Ï̂Ñ˛ ¢õ%o ãúì˛ Ï̂úÓ˚ v z̨Fâ˛ì˛y Ó,!k˛ (Sea level rise)– õy!Ñ≈̨ ò Î%_´Ó˚y Ï̂‹T…Ó˚ ÁÎ˚y”≈̨

ÁÎ˚yâ˛ £zò!fi›˛!›˛v ẑ̨ Ï›˛Ó˚ !£¢yÓ xò%ÎyÎ˚# ˛ô,!ÌÓ# ã%̂ Ïv ¸̨ ¢õ%̂ ÏoÓ˚ ãúhfl˛Ó˚ Óyv ¸̨̂ ÏäÈ ≤Ã!ì 20˛ ÓäÈ Ï̂Ó˚ ~Ñ˛ £z!M˛È Ñ˛ Ï̂Ó˚– ˛ô,!ÌÓ#Ó˚

≤ÃÓyú m#˛ô=!ú ì˛y˛ôõyey Ó,!k˛ Ï̂ì˛ îyÓ˚&í «˛!ì˛@˘Ãhfl˛ £ Ï̂FäÈ– Üì˛ 2000 xˆÏQyÓˆÏÓ˚ £ẑ Ï®yˆÏò!üÎ˚yÓ˚ Óy!úˆÏì˛ xò%!¤˛ì˛

ÚÚòy£zs˛i £zr›˛yÓ˚òƒyüòyú ˆÑ˛yÓ˚yú Ó˚#ö˛ !¢ Ï̂¡ôy!ãÎ˚y Ï̂õÛÛÈÙÈ~Ó˚ ì˛Ìƒ (9th International Coral Reef
Symposium) xò%¢y Ï̂Ó˚ £z!ì˛õ Ï̂ïƒ ˛ô,!ÌÓ#Ó˚ ≤ÃyÎ˚ 27% ≤ÃÓyú m#˛ô ò‹T £ Ï̂Î˚ ˆÜ Ï̂äÈ– xyÜyõ# 20 ÓäÈ Ï̂Ó˚ Óy!Ñ˛

m#˛ô= Ï̂úyÓ˚ ≤ÃyÎ˚ ¢õhfl˛ ≤ÃÓyú õyÓ˚y Îy Ï̂Ó Î!î Óì≈̨ õyò £y Ï̂Ó˚ ˆ@’yÓyú ÁÎ˚y!õ≈Ç Ìy Ï̂Ñ˛ xƒyr›≈̨ y!›≈̨ Ñ˛yÎ˚ xyú!ÜÓ˚ (algae)
v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ü#ú !e´ Ï̂úÓ˚ (Krill) ¢ÇÖƒy e´õü Ñ˛õy ~ÓÇ ˛ôy!Ö Ï̂îÓ˚ ˛ô!Ó˚ÎyÎ˚#ì˛yÓ˚ (migratory nature)
˛ô!Ó˚Óì≈̨ òÁ ˆ@’yÓyú ÁÎ˚y!õ≈Ç Ï̂Ñ˛ fl˛øÓ˚í Ñ˛!Ó˚̂ ÏÎ˚ ˆîÎ˚–
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6.3 x¡‘Ó,!‹T ≠ v z̨Í¢ Á «˛!ì˛Ñ˛yÓ˚Ñ˛ ≤Ã¶˛yÓ (Acid rain : Causes and Effects)

x¡‘ Ó,!‹TÓ˚ v z̨Í¢ Á «˛!ì˛Ñ˛yÓ˚Ñ˛ ≤Ã¶˛yÓ ¢¡∫̂ Ïı˛ ò# Ï̂â˛ xy Ï̂úyâ˛òy Ñ˛Ó˚y £úÈÙÙÙÈ

v z̨Í¢ «˛!ì˛Ñ˛yÓ˚Ñ˛ ≤Ã¶˛yÓ

 ÓyÎ˚%õ[˛ˆÏú x!:ˆÏãò Á ¶˛y¢õyò ï)!úÑ˛íy=!ú ãˆÏúÓ˚  ãúïyÓ˚y=!ú ãú î)!°Ïì˛ £Î˚ ~ÓÇ v˛z!qî Á ≤Ãyí#Ó˚

¢ˆÏD xyˆÏúyÑ˛ Ó˚y¢yÎ˚!òÑ˛ !Ó!e´Î˚y á!›˛ˆÏÎ˚ ¢yúö˛yÓ˚È v˛y£zÈÙÈ ≤Ããy!ì˛ £…y¢ Ñ˛ˆÏÓ˚–

x:y£zv˛ (SO2) ~ÓÇ ¢yÓ˚!ö˛v˛z!Ó˚Ñ˛ xƒy!¢v˛ (H2SO4)  áÓ˚Óy!v˛¸ñ fl˛∫y˛ôì˛ƒ!üˆÏ“ñ õò%ˆÏõr›˛ñ fl˛ø,!ì˛ˆÏ¢Ôï Á

˜ì˛!Ó˚ Ñ˛ˆÏÓ˚– xRy!úÑ˛yÓ˚ «˛!ì˛ ¢y!ïì˛ £Î˚–

 Ñ˛Î˚úyñ Ö!òãˆÏì˛ú ≤Ã¶,˛!ì˛Ó˚ ≤Ãâ%˛Ó˚ ˛ô!Ó˚õyˆÏí î£ˆÏòÓ˚  ãúïyÓ˚y=!úÓ˚ ãúî)!°Ïì˛ £Î˚ ~ÓÇ v˛z!qî Á ≤Ãyí#Ó˚

ö˛ˆÏú ÓyÎ˚%õ[˛ˆÏú ¢yúö˛yÓ˚ (S) Á Ñ˛yÓ≈òÈÙÈõˆÏòy:y£zv˛ ≤Ããy!ì˛ £…y¢ Ñ˛ˆÏÓ˚–

(CO) Á òy£zˆÏ›˛ΔyˆÏãˆÏòÓ˚ ˛ô!Ó˚õyí ¢!‡˛Ñ˛ ˛ô!Ó˚õyˆÏí  xÓ˚ˆÏíƒÓ˚ v˛z!qî ïπÇ¢ Ñ˛ˆÏÓ˚–

Ó,!k˛ ˆ˛ôˆÏÎ˚ˆÏäÈ– ~£z òy£zˆÏ›˛ΔyˆÏãò Á ¢yúö˛yÓ˚ á!›˛ì˛  õ,!_Ñ˛yÓ˚ v˛zÍ˛ôyîò «˛õì˛y £…y¢ Ñ˛ˆÏÓ˚–

x:y£zv˛=!ú xyˆÏúyÑ˛ Ó˚y¢yÎ˚!òÑ˛ !Ó!e´Î˚yÓ˚ ö˛ˆÏú  x¡‘ïõ≈# õ,!_Ñ˛yÓ˚ !Ó!¶˛ß¨ ïyì%˛ Sì˛yõyñ !ãB˛ñ

òy£z!›˛ΔÑ˛ xƒy!¢v˛ (HNO3) Á ¢yú!ö˛v˛z!Ó˚Ñ˛ xƒy!¢v˛ xƒyú%!õ!òÎ˚yõ ≤Ã¶,˛!ì˛V õy!›˛Ó˚ Ü¶˛#ˆÏÓ˚ ë%˛ˆÏÑ˛ ãúˆÏÑ˛

(H2SO4) ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚– î)!°Ïì˛ Ñ˛ˆÏÓ˚–

 òy£z!›˛ΔÑ˛ xƒy!¢v˛ Á ¢yú!ö˛v˛z!Ó˚ xƒy!¢v˛ ÓyÎ˚%õ[˛ˆÏú  v˛z!qˆÏîÓ˚ fl˛∫y¶˛y!ÓÑ˛ Ó,!k˛ Óƒy£ì˛ £Î˚– ã!õÓ˚ v˛zÓ≈Ó˚ì˛y

!õˆÏü ÌyÑ˛y £y£zˆÏv»˛yˆÏÑœ˛y!Ó˚Ñ˛ xƒy!¢v˛ (HCl)ÈÙÈ~Ó˚ ò‹T £Î˚–

¢ˆÏD !õˆÏü x¡‘Ó,!‹T á›˛yÎ˚–  x¡‘Ó,!‹TˆÏì˛ î%£z Ó˚Ñ˛ˆÏõÓ˚ xƒy!¢v˛ ˜ì˛!Ó˚ £Î˚–

x¡‘Ó,!‹T ˜ì˛!Ó˚Ó˚ Ó˚y¢yÎ˚!òÑ˛ ¢õ#Ñ˛Ó˚í £úÈÙÙÙÈ ¢yú!ö˛v˛z!Ó˚Ñ˛ xƒy!¢v˛ ~ÓÇ òy£z!›˛ΔÑ˛ xƒy!¢v˛– ~£z

SÑ˛V ¢yúö˛yÓ˚ÈÙÈv˛y£zÈÙÈx:y£zv˛ (SO2) + ãú#Î˚Óy‹ô xƒy!¢v˛=!ú Ÿªy¢òy!úˆÏì˛ Á ö%˛¢ö%˛ˆÏ¢ òyòy ˆÓ˚yˆÏÜ ¢,!‹T

(H2O)  ¢yú!ö˛v˛z!Ó˚Ñ˛ xƒy!¢v˛ (HNO3) Ñ˛ˆÏÓ˚– ~õò!Ñ˛ ~Ó˚ ≤Ã¶˛yˆÏÓ ö%˛¢ö%˛ˆÏ¢ Ñ˛ƒyò¢yÓ˚ ˛ôÎ≈hs˛

SÖV òy£ẑ Ï› Δ̨y Ï̂ãò v˛y£zÈÙÈx:y£zv˛ (NO2) + ãú#Î˚Óy‹ô £ˆÏì˛ ˛ôyˆÏÓ˚– ~ äÈyv˛¸yÁ ˛ô!Ó˚˛ôyÑ˛ì˛s˛f Á òy¶≈˛ì˛ˆÏs˛fÓ˚Á

(H2O)  òy£z!›˛ΔÑ˛ xƒy!¢v˛ (HNO3) Á «˛!ì˛ ¢y!ïì˛ £Î˚–

òy£z›˛Δy¢ xƒy!¢v˛ (HNO2) v˛zîy£Ó˚ífl˛∫Ó˚*˛ô Óúy ÎyÎ˚ñ õÌ%Ó˚yÓ˚ Ñ˛yˆÏäÈ ˜ì˛úˆÏüyïòyÜyÓ˚

ˆÌˆÏÑ˛ ¢yúö˛yÓ˚ÈÙÈv˛y£zÈÙÈx:y£zv˛ (SO2) Á xòƒyòƒ Üƒy¢

!òÜ≈ì˛ £ˆÏÎ˚ â˛ˆÏúˆÏäÈ Îy ãú#Î˚ ÓyˆÏ‹ôÓ˚ ¢yˆÏÌ !Ó!e´Î˚y

Ñ˛ˆÏÓ˚ xƒy!¢v˛ ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚– ö˛ˆÏú ì˛yãõ£ˆÏúÓ˚ õyˆÏÓ≈ú

˛ôyÌˆÏÓ˚ òyòyÓ˚Ñ˛õ «˛Î˚ ˆîÖy ÎyˆÏFäÈ–

6.4 Áãò hfl˛ Ï̂Ó˚Ó˚ !Óòyü (Ozone layer depilation)

Á Ï̂ãyò £ú ò#úÓ˚̂ ÏàÓ˚ õÍ¢ Üı˛Î%_´ ~Ñ˛ ïÓ˚̂ ÏòÓ˚ Üƒy¢ ÈÙÙÙÈ x!: Ï̂ã Ï̂òÓ˚ ¢ Ï̂D ÎyÓ˚ ì˛ö˛yì˛ Ö%Ó ¢yõyòƒ–

Á Ï̂ãyò Ï̂Ñ˛ x!: Ï̂ãò Üƒy Ï̂¢Ó˚ Ó˚*˛ô Ï̂¶˛îÁ Óúy ÎyÎ˚– !ì˛ò!›˛ x!: Ï̂ãò ˛ôÓ˚õyí% ˛ô%̂ Ïv ¸̨ ˜ì˛!Ó˚ £Î˚ ~Ñ˛!›˛ Á Ï̂ãyò xí%

(O3)– 1840 !Ö É !ÓK˛yò# ˆfl˛Òyò!Ó (Sconbien) ¢Ó≈≤ÃÌõ Á Ï̂ãy Ï̂òÓ˚ x!hfl˛c ≤Ãõyí Ñ˛ Ï̂Ó˚ò–

ÓyÎ%̊õ[˛ Ï̂ú fl˛T…y Ï̂›˛y!fl˛≥˛Î˚y Ï̂Ó˚Ó˚ v z̨Fâ˛ xÇ Ï̂ü ≤ÃyÑ,̨ !ì˛Ñ˛ Ñ˛yÓ˚̂ Ïí x!: Ï̂ãò xí% ~ÓÇ x!: Ï̂ãò ˛ôÓ˚õyí%Ó˚ Ó˚y¢yÎ˚!òÑ˛

!Ó!e´Î˚yÎ˚ Á Ï̂ãyò Üƒy¢ v z̨Í˛ôß¨ £Î˚– ¢õ@˘Ã fl˛T…ƒy Ï̂›˛y!fl˛≥˛Î˚y Ï̂Ó˚ Á Ï̂ãyò Üƒy Ï̂¢Ó˚ x!hfl˛c ˛ôyÁÎ˚y ˆÜ Ï̂úÁ ~Ó˚ áòc

¢Ó≈y!ïÑ˛ Ìy Ï̂Ñ˛ 15-35 !Ñ˛!õ v z̨Fâ˛ì˛yÎ˚– ~£z xÇü Á Ï̂ãyòhfl˛Ó˚ (Ozone layer) Óy Á Ï̂ãy Ï̂òy!fl˛≥˛Î˚yÓ˚

(Ozonosphere) òy Ï̂õ ˛ô!Ó˚!â˛ì˛– Á Ï̂ãy Ï̂òy!fl˛≥˛Î˚y Ï̂Ó˚ Á Ï̂ãy Ï̂òÓ˚ Üyë ¸̨c Ö%Ó£z Ñ˛õÈÙÙÙ õyey 10 ppm– ~ Ï̂Ñ˛ ¶)̨ ˛ô,̂ Ï¤˛Ó˚

ÓyÎ%̊â˛y˛ô Á ì˛y˛ôõyeyÎ˚ !ò Ï̂Î˚ ~ Ï̂ú 3 !õ!ú!õ›˛yÓ˚ ˛ô%Ó˚& Óyì˛y Ï̂¢Ó˚ õ Ï̂ì˛y £ Ï̂Ó ~ÓÇ Áãò £ Ï̂Ó ≤ÃyÎ˚ 30 ˆÑ˛y!›˛ ›˛ Ï̂òÓ˚
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õ Ï̂ì˛y– Á Ï̂ãy Ï̂òÓ˚ ¢Ó≈y!ïÑ˛ Üyë ¸̨c e´yhs˛#Î˚ xM˛È Ï̂ú 25 !Ñ˛!õ | Ï̂ïπ≈ñ 21 !Ñ˛!õ | Ï̂ïπ≈ õïƒ x«˛yÇ Ï̂ü xyÓ˚ 18 !Ñ˛!õ

| Ï̂ïπ≈ ˆõÓ˚& xM˛È Ï̂ú–

¢yïyÓ˚íì˛ ÓyÎ%̊õ[˛ Ï̂ú Á Ï̂ãy Ï̂òÓ˚ áòc Ï̂Ñ˛ !˛ô!˛ô~õ È(ppm)ÙÈ~Ó˚ Óî Ï̂ú v˛Ó¢ò ~Ñ˛ Ï̂Ñ˛ (Dobson unit) ≤ÃÑ˛yü

Ñ˛Ó˚y £Î˚– ~Ñ˛ v˛Ó¢ò (DB) ~Ñ˛Ñ˛ Óú Ï̂ì˛ ~Ñ˛ ÓyÎ%̊õ[˛ú#Î˚ â˛y Į̈̂ ô 0.001 !õ!ú!õ›˛yÓ˚ ˛ô%Ó˚& Á Ï̂ãy Ï̂òÓ˚ áòc Ï̂Ñ˛

ˆÓyG˛yÎ˚– e´yhs˛#Î˚ xM˛Èú ˆÌ Ï̂Ñ˛ ˆõÓ˚& xM˛È Ï̂úÓ˚ !î Ï̂Ñ˛ Á Ï̂ãy Ï̂òÓ˚ áòc e´õü Óy Ï̂v ¸̨– e´yhs˛#Î˚ (0°–30°) xM˛È Ï̂ú ~£z

áòc õye 250 DU– òy!ì˛ü# Ï̂ì˛y°å xM˛È Ï̂úÓ˚ (30°–60°) ÓyÎ%̊õ[˛ Ï̂ú Á Ï̂ãy Ï̂òÓ˚ fl ∫̨y¶˛y!ÓÑ˛ áòc 350 DU ~ÓÇ

ˆõÓ˚& ˆîü#Î˚ xM˛È Ï̂ú SÈ60°ÙÈ~Ó˚ x!ïÑ˛V ≤ÃyÎ˚ 450 DU–

!ò¡¨ x«˛yÇü ˆÌ Ï̂Ñ˛ v z̨Fâ˛ x«˛yÇ Ï̂ü Á Ï̂ãy Ï̂òÓ˚ áòc x!ïÑ˛ £ÁÎ˚yÎ˚ õ)ú Ñ˛yÓ˚í fl˛T…ƒy Ï̂›˛y!fl˛≥˛!Ó˚Ñ˛ xM˛È Ï̂ú !òÎ˚!õì˛

v z̨Fâ˛ ÓyÎ%̊≤ÃÓy Ï̂£Ó˚ ö˛ Ï̂ú e´yhs˛#Î˚ xM˛È Ï̂úÓ˚ ˆÌ Ï̂Ñ˛ v z̨̨ ô Ï̂õÓ˚& xM˛È Ï̂ú Á Ï̂ãyò Üƒy Ï̂¢Ó˚ ˛ô!Ó˚Ó£ò Óy fl˛iyòyhs˛Ó˚–

6.4.1 ÓyÎ%̊õ[˛ Ï̂úÓ˚ Á Ï̂ãyò Üƒy Ï̂¢Ó˚ v z̨Í˛ô!_ (Origin of O3 gas in the atmosphere)

¢)Î≈ ˆÌ Ï̂Ñ˛ xòÓÓ˚ì˛ ˆÎ xy Ï̂úy ˛ô,!ÌÓ# Ï̂ì˛ ~ Ï̂¢ ˆ˛ôÔ§̂ ÏäÈy Ï̂FäÈ ì˛yÓ˚ ¢ Ï̂D x!ì˛ Ï̂Ó=!ò Óy xyú› Δ̨y¶˛y Ï̂Î˚y Ï̂ú›˛ (Ultra
violate rays) Ó˚!Ÿ¬Á xy¢ Ï̂äÈ– ~£z x!ì˛ Ï̂Ó=!ò Ó˚!Ÿ¬ Ï̂Ñ˛ !ì˛ò¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚y ÎyÎ˚ ÎÌyÈÙÙÙÈ

 (i) £zv z̨ !¶˛ ~ (UV-A) ÈÙÙÙÈ ì˛Ó˚D ˜îá≈ƒ 315 – 400 nm

 (ii) £zv z̨ !¶˛ ~ (UV-B) ÈÙÙÙÈ ì˛Ó˚D ˜îá≈ƒ 280 – 315 nm

 (iii) £zv z̨ !¶˛ ~ (UV-C) ÈÙÙÙÈ ì˛Ó˚D ˜îá≈ƒ 100 – 280 nm

ˆîÖy ˆÜ Ï̂äÈ ~£z x!ì˛ Ï̂Ó=!ò Ó˚!Ÿ¬Ó˚ õ Ï̂ïƒ ¢Ó Ï̂â˛ Ï̂Î˚ Ñ˛õ Îy Ï̂îÓ˚ ì˛Ó˚D ˜îá≈ƒ xÌ≈yÍ £zv z̨ !¶˛ !¢ ~ÓÇ Öy!òÑ˛›˛y £zv z̨

!¶˛ !Ó ÓyÎ%̊õ[˛ Ï̂úÓ˚ x!: Ï̂ãò Ï̂Ñ˛ ˆ¶˛ Ï̂à ãyÎ˚õyò x!: Ï̂ãò ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚– xyÓ˚ ~£z ãyÎ˚õyò x!: Ï̂ãò ˛ôÓ˚õyí% (O)
xyÓ˚ ~Ñ˛!›˛ x!: Ï̂ãò xí%Ó˚ (O2) ¢ Ï̂D !õ Ï̂ú Á Ï̂ãyò ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚– ~£z ˆü Ï̂°Ïy_´ !Ó!e´Î˚y!›˛ Ï̂ì˛ ≤Ãâ˛[˛ ì˛y˛ô v z̨Í˛ôyîò

£ÁÎ˚yÎ˚ fl˛T…ƒy Ï̂›˛y!fl˛≥˛Î˚yÓ˚ hfl˛ Ï̂Ó˚ ÓyÎ˚Ó#Î˚ ì˛y˛ôõyey › Δ̨̂ Į̈ ôy!fl˛≥˛Î˚y Ï̂Ó˚Ó˚ ì%̨ úòyÎ˚ x Ï̂òÑ˛ ˆÓ!ü £Î˚–

 2O [ ] [ ]O OUV-C+UV-B

2O2 + 2 [O] → 2O3 + ì˛y˛ô

6.4.2 ÓyÎ%̊õ[˛ Ï̂úÓ˚ Á Ï̂ãyò hfl˛ Ï̂Ó˚Ó˚ =Ó˚&c (Importance of ozone layer in the atmosphere)

¶)̨ ˛ô,̂ Ï¤˛ Á Ï̂ãyò Üƒy¢ ~Ñ˛!›˛ ˛ô!Ó˚̂ ÏÓü î)°ÏÑ˛ ˛ôîyÌ≈ !£¢y Ï̂Ó Ñ˛yã Ñ˛Ó˚̂ ÏúÁ fl˛T…ƒy Ï̂›˛y!fl˛≥˛Î˚y Ï̂Ó˚Ó˚ Áãò ˛ô,!ÌÓ#Ó˚

ÎyÓì˛#Î˚ ≤Ãy Ï̂íÓ˚ Ó˚«˛Ñ˛ !£¢y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó˚– Áã Ï̂òÓ˚ ~Ñ˛!›˛ ˛ôyì˛úy hfl˛Ó˚ ¢)Î≈!Ñ˛Ó˚í ˆÌ Ï̂Ñ˛ «˛!ì˛Ñ˛Ó˚ x!ì˛ Ï̂Ó=!ò Ó˚!Ÿ¬Ó˚

ˆÓ!üÓ˚ ¶˛yÜ xÇü Ï̂Ñ˛£z Ó˚y¢yÎ˚!òÑ˛ !Ó!e´Î˚yÓ˚ õyïƒ Ï̂õ xy›˛ Ï̂Ñ˛ ˆîÎ˚– xÌ≈yÍ Á Ï̂ãyò hfl˛Ó˚ ˛ô,!ÌÓ#Ó˚ ã#Ó ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚

≤ÃyÑ,̨ !ì˛Ñ˛ ˆ¢ÔÓ˚̨ ôî≈y Óy äÈyì˛y !£¢y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó˚– ˆÑ˛y Ï̂òy Ñ˛yÓ˚̂ Ïí Á Ï̂ãyòhfl˛ Ï̂Ó˚ !äÈo ˜ì˛!Ó˚ £ Ï̂ú ˛ô,!ÌÓ# Ï̂ì˛ «˛!ì˛Ñ˛yÓ˚Ñ˛

£zv z̨ !¶˛ !Ó Ó˚!Ÿ¬Ó˚ xyÜõò á›˛ Ï̂Ó– ö˛ Ï̂ú ã#ÓãÜ Ï̂ì˛Ó˚ x!hfl˛c !Ó˛ôß¨ £ Ï̂Ó– õ Ï̂ò Ó˚yÖy îÓ˚Ñ˛yÓ˚ ˛ô,!ÌÓ# ¢,!‹TÓ˚ Ó˝ ˆÑ˛y!›˛

ÓäÈÓ˚ ˛ôÓ˚ ˛ô,!ÌÓ# Ï̂ì˛ ≤Ãyí ~ Ï̂¢!äÈú õ)úì˛ x!: Ï̂ãò £#òñ Á Ï̂ãyòhfl˛Ó˚ £#ò ÓyÎ%̊õ[˛ú#Î˚ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ãòƒ– xÜ¶˛#Ó˚

¢yÜ Ï̂Ó˚Ó˚ ì˛ú Ï̂î Ï̂ü ≤ÃÌõ ≤Ãyí ~ Ï̂¢!äÈúñ Ñ˛yÓ˚í ì˛ú x!ì˛ Ï̂Ó=!ò Ó˚!Ÿ¬ xy›˛ Ï̂Ñ˛ ˆîÎ˚– ˛ôÓ˚Óì ≈̨#Ñ˛y Ï̂ú fl ∫̨̂ Ï¶˛yã# ¢Ó%ã

v z̨!q Ï̂îÓ˚ xy!Ó¶≈̨ y Ï̂Ó Óyì˛y Ï̂¢ x!: Ï̂ãò ã Ï̂õ Á Ï̂ãyò hfl˛Ó˚ ¢,!‹T Ñ˛ Ï̂Ó˚!äÈú– ì˛yÓ˚̨ ôÓ˚£z ˜ãÓ!ÓÓì≈̨ Ï̂ò ˛ô,!ÌÓ# Ï̂ì˛ ≤Ãy Ï̂íÓ˚

¢õy Ï̂Ó˚y£ ~ Ï̂¢!äÈú–
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¢%ì˛Ó˚yÇ ¢)̂ ÏÎ≈Ó˚ x!ì˛ Ï̂Ó=!ò Ó˚!Ÿ¬Ó˚ «˛!ì˛Ñ˛Ó˚ «˛õì˛y ¶˛Î˚ÇÑ˛Ó˚– xyÓ˚ ~£z Á Ï̂ãyò hfl˛ Ï̂Ó˚Ó˚ ¢yõyòƒ ~Ñ˛ üì˛yÇü «˛Î˚

á›˛ Ï̂ú ˛ô,!ÌÓ#˛ô,̂ Ï¤˛ «˛!ì˛Ñ˛yÓ˚Ñ˛ £zv z̨ !¶˛ÈÙÈ!ÓÈÙÈÓ˚ õyey Óy ì˛#Ó ì˛y î%£z üì˛yÇü ˆÓ Ï̂v ¸̨ ÎyÎ˚– ~Öò ˆîÖy ÎyÎ˚ ~£z £zv z̨ !¶˛ÈÙÈ!Ó

Ó˚!Ÿ¬ ã#ÓãÜ Ï̂ì˛Ó˚ Ñ˛# Ñ˛# «˛!ì˛ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

 (1) ã#Ó Ï̂î Ï̂£ Ñ˛yÓ≈òÈÙÈÑ˛yÓ≈òñ Ñ˛yÓ≈òÈÙÈ£y£ẑ Ïv»̨ y Ï̂ãòñ x!: Ï̂ãòÈÙÈ£y£ẑ Ïv»̨ y Ï̂ãò £zì˛ƒy!î Óı˛ò (Bond) Ó˚ˆÏÎ˚ˆÏäÈ–

ˆÓ!üÓ˚ ¶˛yÜ Ó˚y¢yÎ˚!òÑ˛ Óı˛ò ¶˛yà Ï̂ì˛ ü!_´ úy Ï̂Ü ˆõy›˛yõ%!›˛ 6.95 × 10-19 ã%̂ ÏúÓ˚ õ Ï̂ì˛y– 200 nm ì˛Ó˚D˜ÏîˆÏá≈ƒÓ˚

ì˛!v ¸̨Í â%̨ ¡∫Ñ˛#Î˚ SˆÎÖy Ï̂ò ÈUV-BÙÈ~Ó˚ ì˛Ó˚D Ï̃îá≈ƒ ≤ÃyÎ˚ 280–315 nmV Ó˚!Ÿ¬Ó˚ ü!_´õyey ≤ÃyÎ˚ 9.93 × 10-19 ã%ú

≤Ã!ì˛ ˆö˛y›˛ Ï̂ò– ¢%ì˛Ó˚yÇ x!ì˛ Ï̂Ó=!ò Ó˚!Ÿ¬Ó˚ ≤Ã¶˛y Ï̂Ó ã#Ó Ï̂î Ï̂£Ó˚ ˆÎÈÙÈˆÑ˛y Ï̂òy Ó˚y¢yÎ˚!òÑ˛ Óı˛ò ¢Ó˚y¢!Ó˚ ¶˛yà Ï̂ì˛ ¢«˛õ–

ö˛ Ï̂ú ã#Ó Ï̂î Ï̂£ òyòyÓ˚Ñ˛õ !Ó˛ô!_Ó˚ ¢,!‹T £Î˚–

(2) x!ì˛ x“ÓÎ˚̂ Ï¢£z ˆâ˛y Ï̂Ö äÈy!ò (eye cataract) ˛ôv ¸̨̂ Ïì˛ ˛ôy Ï̂Ó˚– ì˛Ìƒ Ó Ï̂ú £zv z̨ !¶˛ÈÙÈ!Ó Ó˚!Ÿ¬Ó˚ ì˛#Ó ì˛y Î!î

10 üì˛yÇü Óy Ï̂v ¸̨ ì˛y£ Ï̂ú 50 ÓäÈ Ï̂Ó˚Ó˚ Ñ˛õ ÓÎ˚̂ Ï¢Ó˚ õyò%̂ Ï°ÏÓ˚ ˆâ˛y Ï̂Ö äÈy!ò ˛ôv ¸̨yÓ˚ ¢Ω˛yÓòy xhs˛ì˛ 6 üì˛yÇü Ó,!k˛ ˛ôyÎ˚–

!‡˛Ñ˛ ¢õ Ï̂Î˚ !â˛!Ñ˛Í¢y òy Ñ˛Ó˚y Ï̂ú xı˛ £ Ï̂Î˚ ÎyÁÎ˚yÓ˚Á xyüB˛y Ìy Ï̂Ñ˛–

(3) c Ï̂Ñ˛Ó˚ v z̨̨ ôÓ˚ òyòyÓ˚*˛ô «˛!ì˛Ñ˛yÓ˚Ñ˛ ≤Ã¶˛yÓ ˆö˛ Ï̂ú ~£z £zv z̨ !¶˛ÈÙÈ!Ó Ó˚!Ÿ¬– x“ ÓÎ˚̂ Ï¢£z cÑ˛ Ñ%§̨ â˛ Ï̂Ñ˛ ÓÎ˚fl˛Ò

õyò%̂ Ï°ÏÓ˚ õ Ï̂ì˛y £ Ï̂ì˛ ˛ôy Ï̂Ó˚– Ñ˛Ö Ï̂òy cÑ˛ ˛ô%̂ Ïv ¸̨ ì˛yõy Ï̂›˛ Óí≈ ïyÓ˚í Ñ˛ Ï̂Ó˚ (Suntan)– ì˛y äÈyv ¸̨y £zv z̨ !¶˛ÈÙÈ!Ó Ó˚!Ÿ¬ c Ï̂Ñ˛Ó˚

Ñ˛ƒyò¢yÓ˚ (Cancer) á›˛y Ï̂ì˛ ¢«˛õ– Óì ≈̨õy Ï̂ò xy Ï̂õ!Ó˚Ñ˛y Î%_´Ó˚y‹T… Á Ñ˛yòyv˛yÎ˚ õƒy!úÜ Ï̂òr›˛ cÑ˛ Ñ˛ƒyò¢y Ï̂Ó˚Ó˚ £yÓ˚

Ó,!k˛ ˛ôyÁÎ˚yÎ˚ !ÓK˛yò#Ó˚y ¢)̂ ÏÎ≈Ó˚ x!ì˛ Ï̂Ó=!ò Ó˚!Ÿ¬ Ï̂Ñ˛ îyÎ˚# Ñ˛ Ï̂Ó˚̂ ÏäÈò–

(4) £zv z̨ !¶˛ÈÙÈ!Ó Ó˚!Ÿ¬Ó˚ î#á≈Ñ˛yú#ò ≤Ã¶˛y Ï̂Ó õyò%̂ Ï°ÏÓ˚ xòye´õì˛y (immunity) Ñ˛ Ï̂õ– ö˛ Ï̂ú õyò%°Ï Ö%Ó ¢£ Ï̂ã£z

¢Çe´yõÑ˛ ˆÓ˚y Ï̂Ü xye´yhs˛ £Î˚–

(5) Üy Ï̂äÈÓ˚ ˛ôyì˛yÓ˚ ¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’°Ï «˛õì˛y Ñ˛ Ï̂õ ÎyÎ˚– ö˛ Ï̂ú Öyîƒ v z̨Í˛ôyîò Óƒy£ì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚– ì˛yäÈyv ¸̨y £zv z̨

!¶˛ÈÙÈ!Ó Ó˚!Ÿ¬Ó˚ ≤Ã¶˛y Ï̂Ó ¢Ó˚y¢!Ó˚ v z̨!q Ï̂îÓ˚ ˛ôyì˛yñ ö˛ú ~ÓÇ Ó# Ï̂ãÓ˚ Ó,!k˛ £…y¢ ˛ôyÎ˚–

(6) ¢õ%̂ ÏoÓ˚ ~Ñ˛ Ï̂Ñ˛yü# v z̨!qî ~ÓÇ õy Ï̂äÈÓ˚ ~Ñ˛õye Öyîƒ ö˛y£ẑ Ï›˛y≤’ƒyB˛›˛ Ï̂òÓ˚ Ó,!k˛ Ñ˛ Ï̂õ ÎyÎ˚– ö˛ Ï̂ú ¢yõ%!oÑ˛

Óylfl˛ì˛s˛f ˆÎõò ò‹T £ Ï̂Ó ˆì˛õ!ò õy Ï̂äÈÓ˚ v z̨Í˛ôyîòÁ xfl ∫̨y¶˛y!ÓÑ˛ Ñ˛õ £ Ï̂Ó–

6.4.3 Á Ï̂ãyò Üì≈̨  ¢,!‹TÓ˚ Ñ˛yÓ˚í (Causes of ozone depletion)

ÓyÎ%̊õ[˛ Ï̂ú Á Ï̂ãyò Üƒy Ï̂¢Ó˚ ¢,!‹T Á ïπÇ¢ ~Ñ˛!›˛ ≤ÃyÑ,̨ !ì˛Ñ˛ á›˛òy– !Ñ˛ls˛ ˆÑ˛y Ï̂òy Ñ˛yÓ˚̂ Ïí Á Ï̂ãy Ï̂òÓ˚ ¢,!‹TÓ˚ ˆâ˛ Ï̂Î˚

ïπÇ Ï̂¢Ó˚ £yÓ˚ ˆÓ!ü £ Ï̂ú fl ∫̨y¶˛y!ÓÑ˛¶˛y Ï̂Ó Á Ï̂ãyòhfl˛Ó˚ e´õü ˛ôyì˛úy £ Ï̂Óñ ö˛úfl ∫̨Ó˚*˛ô ˜ì˛!Ó˚ £ Ï̂Ó ÚÁ Ï̂ãyò ˆ£yúÛ

(Ozone hole)– !Ñ˛ls˛ ~£z Á Ï̂ãyò e´õü Ñ˛ Ï̂õ ÎyÓyÓ˚ Ñ˛yÓ˚í Ñ˛#⁄ ~Ó˚ Ñ˛yÓ˚í !£¢y Ï̂Ó Ó˚¢yÎ˚ò!ÓîÓ˚y ˆÎ ¢Ó ì˛Ìƒ

!î Ï̂Î˚̂ ÏäÈò ì˛yÓ˚ õ Ï̂ïƒ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ £ú ˆÑœ̨ y!Ó˚ò î,‹T ˛ôk˛!ì˛– ~£z ˛ôk˛!ì˛Ó˚ ¢Ó Ï̂â˛ Ï̂Î˚ xyîü≈ ãyÎ˚Üy xƒyr›˛yÑ≈̨ !›˛Ñ˛y

õ£y Ï̂îü–

xƒyr›˛yÑ≈̨ !›˛Ñ˛yÎ˚ 6 õy¢ ü#ì˛Ñ˛yú Ìy Ï̂Ñ˛– Á£z ¢õÎ˚ ≤Ãâ˛[˛ ‡˛y[˛yÎ˚ ü#ì˛Ñ˛yú#ò ì˛y˛ôõyey ˆò Ï̂õ ÎyÎ˚ –88°C ˛ôÎ≈hs˛

~ÓÇ @˘Ã# Ï̂‹ø ì˛y xyÓyÓ˚ 11°C ˛ôÎ≈hs˛ Á Ï̂‡˛– ü#ì˛Ñ˛y Ï̂ú ì˛y£z ~£z !ò¡¨ ì˛y˛ôõyeyÎ˚ ÓyÎ%̊õ[˛ú#Î˚ ¢õhfl˛ î)°ÏÑ˛ Üƒy¢ ãõy›˛

ˆÓ§̂ Ïï ˆÑ˛úy¢yÑ˛y Ï̂Ó˚ ˆ˛ôyúyÓ˚ fl˛T…ƒy Ï̂›˛y!fl˛≥˛!Ó˚Ñ˛ ˆõ Ï̂á (Polar stratospheric clouds–PSC) ˛ô!Ó˚íì˛ £Î˚– ~£z ¢õÎ˚

ãõy›˛ Ó§yïy ≤Ãïyò î)°ÏÑ˛ Üƒy¢=!ú £ú £y£ẑ Ïv»̨ y Ï̂ãò ˆÑœ̨ yÓ˚y£zv˛ (HCl)ñ ãú#Î˚ Óy‹ô (H2O)ñ òy£ẑ Ï› Δ̨y Ï̂ãò x:y£zv˛

(NO2) ~ÓÇ ˆÑœ̨ y!Ó˚ò òy£ẑ Ï› Δ̨›˛ (ClONO2)– ~£z xÓfl˛iyÎ˚ HCl-~Ó˚ ¢ Ï̂D ClONO2 ~Ó˚ !Ó!e´Î˚yÎ˚ ˆÑœ̨ y!Ó˚ò Üƒy¢

v z̨Í˛ôß¨ £Î˚ ~ÓÇ ≤Ãâ˛[˛ ü# Ï̂ì˛ fl˛T…ƒy Ï̂›˛y!fl˛≥˛Î˚y Ï̂Ó˚Ó˚ ò# Ï̂â˛Ó˚ !î Ï̂Ñ˛ ¢!M˛Èì˛ £Î˚–
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Ó¢ Ï̂hs˛Ó˚ ÷Ó˚& Ï̂ì˛ Sˆ¢ Ï̂≤Wz¡∫Ó˚ x Ï̂QyÓ Ï̂Ó˚V ¢)Î≈ !Ñ˛Ó˚̂ ÏíÓ˚ xy!Ó¶≈̨ yÓ £Î˚ ~ÓÇ ˆÑœ̨ y!Ó˚ò x!ì˛ Ï̂Ó=!ò Ó˚!Ÿ¬Ó˚ myÓ˚y

!ÓˆÏÎ˚y!ãì˛ £ˆÏÎ˚ ˆÑœ̨ y!Ó˚ò ˛ôÓ˚õyí%̂ Ïì˛ ˛ô!Ó˚íì˛ £Î˚ (Cl) Îy ≤ÃÓú !Óe´ Ï̂õ xò%á›˛Ñ˛#Î˚ !e´Î˚y!Ó!ï Ï̂ì˛ Á Ï̂ãyò hfl˛ Ï̂Ó˚Ó˚ «˛Î˚

Ñ˛ Ï̂Ó˚ â˛ Ï̂ú– ˜ì˛!Ó˚ £Î˚ ÚÁ Ï̂ãyò ˆ£yúÛ Óy Á Ï̂ãyò Üì≈̨ –

!Ó!e´Î˚y ≠

(i) Ó¢ Ï̂hs˛Ó˚ ÓyÎ%̊õ[˛ Ï̂ú x!: Ï̂Ñœ̨ yÓ˚y£zv˛ õ)úÑ˛ v z̨Í˛ôyîò ≠ 
• •

3 2Cl +O ClO + O

(ii) x!: Ï̂Ñœ̨ yÓ˚y£zv˛ õ)úÑ˛ !ò!‹;˛Î˚Ñ˛Ó˚í ≠  2 2M
•Cl +NO ClONO +M  SM = xò%á›˛Ñ˛V

(iii) ÓyÎ%̊õ[˛ú#Î˚ ãú#Î˚ Óy Ï̂‹ôÓ˚ ¢ Ï̂D !Ó!e´Î˚yÎ˚ òy£z!› Δ̨Ñ˛ xƒy!¢v˛ v z̨Í˛ôyîò (HNO3) ≠

ClONO2 + H2O → HOCl + HNO3

(iv) ≤ÃyÑ‰̨  Ó¢ Ï̂hs˛Ó˚ xy Ï̂úyÎ˚ ˛ôyÓ˚õyí!ÓÑ˛ ˆÑœ̨ y!Ó˚ò v z̨Í˛ôyîò ≠

 ••UV-BHOCl   HO +Cl

 
2

UV-BCl    Cl + Cl

(v) Ó¢ Ï̂hs˛Ó˚ ÷Ó˚& Ï̂ì˛ Á Ï̂ãyò «˛Î˚ ÷Ó˚& ≠ 3 2
 O   +   C l    C l O +  O

(vi) xyÓyÓ˚ ~Ñ˛£z¶˛y Ï̂Ó ClO ˆÌ Ï̂Ñ˛ ClONO2 v z̨Í˛ôß¨ £Î˚ ~ÓÇ ~¶˛y Ï̂Ó£z â˛ Ï̂ú ~Ñ˛ ü,Cú !Ó!e´Î˚y (Chain
reaction)–

6.5 ˛ôyÓ˚õyí!ÓÑ˛ î%á≈›˛òy (Nuclear Accidents)

˛ôyÓ˚õyí!ÓÑ˛ ü!_´ !Ó˛ô%ú ü!_´Ó˚ xyïyÓ˚ñ !Ó Ï̂ŸªÓ˚ !Óî%ƒÍ ü!_´Ó˚ â˛y!£îyÓ˚ 13% ˛ô)Ó˚í £Î˚ ˛ôyÓ˚õyí!ÓÑ˛ ü!_´ myÓ˚yñ

˛ôyÓ˚õyí!ÓÑ˛ ü!_´ ˛ô!Ó˚÷k˛ ~ÓÇ ˆÑ˛yòÓ˚Ñ˛õ @˘Ã#ò £yv z̨¢ Üƒy¢ !òÉ¢Ó˚í Ñ˛ Ï̂Ó˚ òy ~ÓÇ xòƒyòƒ ü!_´Ó˚ ì%̨ úòyÎ˚ «˛!ì˛Ó˚

˛ô!Ó˚õyíÁ Ñ˛õ– !Ñ˛ls˛ xì˛ƒyï%!òÑ˛ ¢%Ó˚«˛y ÓƒÓfl˛iy ÌyÑ˛y Ï̂ì˛Á ˆÎ î%á≈›˛òy=!ú á Ï̂›˛ Ï̂äÈ ì˛yÓ˚ ¶˛Î˚yÓ£ì˛y õyÓ˚ydÑ˛ Ó˚Ñ˛ Ï̂õÓ˚–

˛ôyÓ˚õyí!ÓÑ˛ ˆÓyõy !Ó Ï̂fl˛≥˛yÓ˚̂ Ïí 1945 ¢y Ï̂ú ãy˛ôy Ï̂òÓ˚ î%!›˛ õ)ú ü£Ó˚ !£ Ï̂Ó˚y!üõy Á òyÜy¢y!Ñ˛ ≤ÃyÎ˚ ï%!ú¢ƒyÍ

£ Ï̂Î˚ ÎyÎ˚– õyÓ˚y ÎyÎ˚ £yãy Ï̂Ó˚Ó˚Á ˆÓ!ü õyò%°Ï ~ÓÇ ú«˛y!ïÑ˛ õyò%°Ï xy£ì˛ £Î˚ ~ÓÇ ~£z ˛ôÓ˚õyí% ˆÓyõyÓ˚ ˆì˛ã!fl˛;˛Î˚ì˛y

xyãÁ ≤ÃÑ,̨ !ì˛ Ï̂ì˛ Óì≈̨ õyò– ~äÈyv ¸̨y xyã ˛ôÎ≈hs˛ ˆõy›˛ 3!›˛ ˛ôyÓ˚õyí!ÓÑ˛ !Óî%ƒÍ ˆÑ˛ Ï̂w î%á≈›˛òy v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ fl˛iyò

x!ïÑ˛yÓ˚ Ñ˛ Ï̂Ó˚ xy Ï̂äÈ Îy Ï̂îÓ˚ ¶˛Î˚yÓ£ì˛y ˛ôyÓ˚õyí!ÓÑ˛ !Ó Ï̂fl˛≥˛yÓ˚̂ ÏíÓ˚ õì˛£zñ !ì˛ò õy£zú xy£z¢úƒyu˛ñ ˆâ˛Ó˚̂ Ïòy!Óú ~ÓÇ

ö%̨ Ñ%̨ !¢õyÎ˚ á›˛y î%á≈›˛òy–

ˆâ˛Ó˚̂ Ïòy!Óú î%á≈›˛òy (Chernobyl disaster) ≠

1986 ¢y Ï̂ú 26 ˆü ~!≤Ãúñ £zv ẑ̨ Ïe´ Ï̂ò ¢,‹T î#á≈!îò ï Ï̂Ó˚ â˛ú Ï̂ì˛ ÌyÑ˛y ¢Ó≈Ó,£Í ˛ôyÓ˚õyí!ÓÑ˛ !Óî%ƒÍ v z̨Í˛ôyîò

ˆÑ˛w ˆâ˛Ó˚̂ Ïòy!Ó Ï̂ú ¢Ñ˛yú Ï̂ÓúyÎ˚ 4òÇ !Ó˚̂ ÏÎ˚Ñ˛›˛y Ï̂Ó˚ !Ó Ï̂fl˛≥˛yÓ˚í á Ï̂›˛ Îy !Ó Ï̂Ÿª ¢Ó≈Ó,£Í ˛ôyÓ˚õyí!ÓÑ˛ î%á≈›˛òy òy Ï̂õ

˛ô!Ó˚!â˛ì˛– ˛ôyÓ˚õyí!ÓÑ˛ ˆÑ˛ Ï̂wÓ˚ ˛ô!Ó˚â˛yúÑ˛Üí ~Ñ˛!›˛ Ü Ï̂Ó°Ïíy õ)úÑ˛ Ñ˛yÓ˚̂ Ïí !Ó˚̂ ÏÎ˚Ñ˛›˛y Ï̂Ó˚Ó˚ fl ∫̨Î˚Ç!e´Î˚ ¶˛y Ï̂Ó Óı˛ £ Ï̂Î˚

ÎyÁÎ˚yÓ˚ ÓƒÓfl˛iy!›˛ Óı˛ Ó˚y Ï̂Öò ÎyÓ˚ ö˛ Ï̂ú ˛ôyÓ˚õyí!ÓÑ˛ !Ó!e´Î˚y xyÎ˚̂ Ï_Ó˚ Óy£ẑ ÏÓ˚ â˛ Ï̂ú ÎyÎ˚ Á !Ó Ï̂fl˛≥˛yÓ˚í á Ï̂›˛– ≤ÃyÎ˚
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30!›˛ xy=ò úy Ï̂Ü Îy ˆò¶˛y Ï̂ì˛ 100ÈÙÈÓ˚ ˆÓ!ü x!@¿!òÓ≈y˛ôÑ˛ xy!ïÑ˛y!Ó˚̂ ÏÑ˛Ó˚ 10 !îò ¢õÎ˚ úy Ï̂Üñ 60000 Óy!v ¸̨̂ ÏÑ˛

î)°Ïí õ%_´ Ñ˛Ó˚̂ Ïì˛ £Î˚ ~ÓÇ 10 !î Ï̂òÓ˚ õ Ï̂ïƒ 1ñ35ñ000 õyò%°Ï ~ÓÇ 80ñ000 ˛ôy!úì˛ ˛ô÷ Ï̂Ñ˛ ¢!Ó˚̂ ÏÎ˚ !ò Ï̂Î˚ ÎyÁÎ˚y

£Î˚– ˆì˛ã!fl˛;˛Î˚ î)°Ïí xy Ï̂ü˛ôy Ï̂ü ≤ÃyÎ˚ 1000 ÓÜ≈!Ñ˛!õ ˛ôÎ≈hs˛ äÈ!v ¸̨̂ ÏÎ˚ ˛ô Ï̂v ¸̨– ~£z î%á≈›˛òy á›˛yÓ˚ ˛ôÓ˚Á ¶˛yÓ˚ì˛Ó°Ï≈ ¢£

Ó˝ v z̨ß¨Î˚òü#ú Á v z̨ß¨ì˛ ˆîü ˛ôyÓ˚õyí!ÓÑ˛ !Óî%ƒÍ v z̨Í˛ôyîò ˆÑ˛w ˜ì˛!Ó˚ Ñ˛Ó˚̂ ÏäÈ ~ÓÇ ¶˛!Ó°Ïƒ Ï̂ì˛ ~£z ïÓ˚̂ ÏòÓ˚ î%á≈›˛òy

á›˛yÓ˚ ¢Ω˛yÓòy x Ï̂òÑ˛–

ö%̨ Ñ%̨ !¢õy î%á≈›˛òy (Fukushima Daiichi nuclear disaster) ≠

2011 ¢y Ï̂ú 11£z õyâ≈̨  ãy˛ôy Ï̂òÓ˚ ö%̨ Ñ%̨ !¢õy v˛y£z!â˛Ó˚ ˛ôyÓ˚õyí!ÓÑ˛ !Óî%ƒÍ v z̨Í˛ôyîò ˆÑ˛w!›˛ ¢%òy!õÓ˚ xyáy Ï̂ì˛

«˛!ì˛@˘Ãhfl˛ £Î˚– ¶)̨ Ñ˛¡ô Ï̂òÓ˚ ö˛ Ï̂ú 3!›˛ !Ó˚̂ ÏÎ˚Ñ˛›˛y Ï̂Ó˚Ó˚ ‡˛y[˛y Ñ˛Ó˚yÓ˚ ≤Ãíy!ú Óƒy£ì˛ £Î˚ ~ÓÇ !Ó˚̂ ÏÎ˚Ñ˛›˛yÓ˚=!ú Ü Ï̂ú ÎyÎ˚

~ÓÇ ö˛y›˛ú ï Ï̂Ó˚– ˛ôÓ˚Óì≈̨ #Ñ˛y Ï̂ú xòƒ !› Δ̨›˛õƒyr›˛ ≤’y Ï̂r›˛Ó˚ ãú ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ !Ó˚xƒyQy Ï̂Ó˚Ó˚ ì˛y˛ôõyey Ñ˛!õ Ï̂Î˚ 80 !v˛!@˘ÃÓ˚

ò# Ï̂â˛ !ò Ï̂Î˚ xy¢y £Î˚– ˆÑ˛yòÓ˚Ñ˛õ ≤Ãyí£y!òÓ˚ á›˛òy òy á›˛ Ï̂úÁ ö˛y›˛ Ï̂úÓ˚ õïƒ !î Ï̂Î˚ ˆì˛ã!‹;˛Î˚ ˛ôîyÌ≈ Óy£ẑ ÏÓ˚ ˆÓ!Ó˚̂ ÏÎ˚

xy¢yÓ˚ ¢Ω˛yÓòy ˆÌ Ï̂Ñ˛£z Ìy Ï̂Ñ˛– ≤ÃyÎ˚ ú«˛y!ïÑ˛ õyò%°Ï̂ ÏÑ˛ î)̂ ÏÓ˚ ¢!Ó˚̂ ÏÎ˚ !ò Ï̂Î˚ ÎyÁÎ˚y £Î˚–

6.6 ˛õ!r› Δ̨Î˚yú ˆ≤Ãy Ï̂›˛yÑ˛ú S1987V

Á Ï̂ãyò hfl˛Ó˚̂ ÏÑ˛ !Óò‹TÑ˛yÓ˚# ˛ôîy Ï̂Ì≈Ó˚ Á˛ôÓ˚ ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ !¶˛ Ï̂Î˚òy ¢ Ï̂¡øú Ï̂ò v ẑ̨ ÏÕ‘!Öì˛ ~Ñ˛!›˛ Ö¢v ¸̨y £ú õ!r› Δ̨Î˚yú

ˆ≤Ãy Ï̂›˛yÑ˛ú– ~!›˛ ~Ñ˛!›˛ xyhs˛ã≈y!ì˛Ñ˛ â%̨ !_´˛ôe ÎyÓ˚ ≤Ãïyò ú«˛ ïy Į̈̂ ô ïy Į̈̂ ô Á Ï̂ãyò hfl˛Ó˚̂ ÏÑ˛ !Óò‹T Ñ˛Ó˚y ˛ôîyÌ≈=!úÓ˚

v z̨Í˛ôyîò Óı˛ Ñ˛Ó˚y– ~!›˛ 1987 ¢y Ï̂ú 26 ˆü xyÜfi›˛ ¢ Ï̂¡øú Ï̂ò ¢π≈¢¡øì˛ £Î˚ ~ÓÇ fl ∫̨y«˛!Ó˚ì˛ £Î˚ Á 1989 ¢y Ï̂ú

26 ˆü xyÜfi›˛ úy= Ñ˛Ó˚y £Î˚– ì˛yÓ˚̨ ôÓ˚ ˆÌ Ï̂Ñ˛ ≤Ã Į̈̂ ôyãyú!›˛ 9ÓyÓ˚ ¢Çfl˛ÒÓ˚í Ñ˛Ó˚y £Î˚ñ 1990 Súu˛òVñ 1991

Sòy£ẑ ÏÓ˚y!ÓVñ 1992 SˆÑ˛yˆÏ˛ôòˆÏ£ˆÏÜòVñ 1993 SÓƒyB˛Ñ˛Vñ 1995 S!¶˛ˆÏÎ˚òyVñ 1997 Sõ!r›˛ΔÎ˚yúVñ 1998

Sx Ï̂fl˛T…!úÎ˚yVñ 1999 SˆÓ!ãÇVñ 2007 Sõ!r› Δ̨Î˚yúV–

õ!r› Δ̨Î˚yú ˆ≤Ãy Ï̂›˛yÑ˛ Ï̂úÓ˚ v ẑ̨ Ïjüƒ=!ú £ú ≠

ïy Į̈̂ ô ïy Į̈̂ ô Áãò hfl˛Ó˚ !Óò‹TÑ˛yÓ˚# Ó˚y¢yÎ˚!òÑ˛ ˆÑœ̨ y Ï̂Ó˚yöœ$̨ Ï̂Ó˚y Ñ˛yÓ≈ò (CFCs) Ñ˛õy Ï̂òy–

ïy Į̈̂ ô ïy Į̈̂ ô ¢%̨ ô!Ó˚â˛yúò ÓƒÓfl˛iyÓ˚ õyïƒ Ï̂õ Á Ï̂ãyò hfl˛Ó˚ !Óò‹TÑ˛yÓ˚# £y£ẑ Ïv»̨ y ˆÑœ̨ y Ï̂Ó˚yöœ$̨ Ï̂Ó˚y Ñ˛yÓ≈ò (HCFCs)
Ñ˛õyˆÏòy–

£y£ẑ Ïv»̨ yöœ$̨ Ï̂Ó˚y Ñ˛yÓ≈ò !òÜ≈õò £…y¢ Ñ˛Ó˚yñ Î!îÁ ~!›˛ Á Ï̂ãyò hfl˛Ó˚ !Óò‹T Ñ˛ Ï̂Ó˚ òy ì˛Ó%Á ~!›˛ ~Ñ˛!›˛ !@˘Ãò £yv z̨¢

Üƒy¢ ~ÓÇ !ÓŸª v z̨°åyÎ˚̂ Ïò ~!›˛ ~Ñ˛!›˛ =Ó˚&c˛ô)í≈ ¶)̨ !õÑ˛y @˘Ã£í Ñ˛ Ï̂Ó˚–

~£z ¢ Ï̂Ó≈yÓƒy˛ô# Á Ï̂ãyò ïπÇ¢Ñ˛yÓ˚# ˛ôîy Ï̂Ì≈Ó˚ v z̨Í˛ôyîò Á ÓƒÓ£yÓ˚ Ñ˛õ £ÓyÓ˚ ã Ï̂òƒ xƒyr›˛yÑ≈̨ !›˛Ñ˛yÓ˚ Á Ï̂ãyò Ü£¥Ó˚

ï# Ï̂Ó˚ ï# Ï̂Ó˚ !‡˛Ñ˛ £ Ï̂Î˚ xy¢ Ï̂äÈ– !Ó!¶˛ß¨ xyÓ£yÁÎ˚y õ Ï̂v˛ú myÓ˚y ~!›˛ xò%õyò Ñ˛Ó˚y Îy Ï̂FäÈ ˆÎ xyÜyõ# 2050 ˆÌ Ï̂Ñ˛

2070 ¢y Ï̂úÓ˚ õ Ï̂ïƒ Á Ï̂ãyò hfl˛Ó˚ !‡˛Ñ˛ £ Ï̂Î˚ ˛ô)̂ ÏÓ≈Ó˚ 1980 ¢y Ï̂úÓ˚ xÓfl˛iyÎ˚ !ö˛ Ï̂Ó˚ ÎyÎ˚–

6.7 !Ñ˛ Ï̂Î˚y Ï̂›˛y ˆ≤Ãy Ï̂›˛yÑ˛ú S1997V

!Ñ˛ Ï̂Î˚y Ï̂›˛y ˆ≤Ãy Ï̂›˛yÑ˛ú ~Ñ˛!›˛ Ó˝Ó˚y‹T…#Î˚ xyhs˛ã≈y!ì˛Ñ˛ â%̨ !_´ Îy United Nation Framework Convention on
Climate Change (UNFCCC) myÓ˚y ≤Ã!ì˛fl˛iy!˛ôì˛– 1997 !Ö fi›˛y Ï̂∑Ó˚ 11£z !v˛ Ï̂¢¡∫Ó˚ ãy˛ôy Ï̂òÓ˚ !Ñ˛ Ï̂Î˚y Ï̂›˛y ü£ Ï̂Ó˚
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~£z â%̨ !_´ ≤ÃÌõ @˘Ã!£ì˛ £Î˚ ~ÓÇ Ó˚y!üÎ˚yÓ˚ ¢¡ø!ì˛Ó˚ ˛ôÓ˚ 2005 ¢y Ï̂ú 16£z ˆö˛Ó &Î˚y!Ó˚ ≤ÃÌõ Ñ˛yÎ≈Ñ˛Ó˚# £Î˚– Óì≈̨ õy Ï̂ò

~£z â%̨ !_´ myÓ˚y 169!›˛ ˆîü îyÎ˚Ók˛– !Ñ˛ Ï̂Î˚y Ï̂›˛y â%̨ !_´ fl ∫̨y«˛!Ó˚ì˛ ˆîü=!ú 1990ÈÙÈ2012 ¢y Ï̂úÓ˚ õ Ï̂ïƒñ 6!›˛

=Ó˚&c˛ô)í≈ !@˘Ãò£yv z̨¢ Üƒy¢ ÎÌyñ Ñ˛yÓ≈òÈ v˛y£zÈÙÈx:y£zv˛ (CO2)ñ !õ Ï̂Ìò (CH4)ñ òy£ẑ Ï› Δ̨y Ï̂ãò x:y£zv˛ (N2O)ñ
£y£ẑ Ïv»˛yöœ$˛ˆÏÓ˚y Ñ˛yÓ≈ò (HFCs)ñ ˛ôyÓ˚öœ$˛ˆÏÓ˚y Ñ˛yÓ≈ò (PFCs) ~ÓÇ ¢yúö˛yÓ˚ ˆ£:y öœ$̨ Ó˚y£zv˛È (SF6)ÙÈ~Ó˚ ˛ô!Ó˚õyí 5.2%
Ñ˛õy Ï̂òyÓ˚ ãòƒ ≤Ã!ì˛K˛yÓk˛–

!â˛ò ~ÓÇ ¶˛yÓ˚ì˛Ó°Ï≈ ~£z â%̨ !_´ myÓ˚y îyÎ˚Ók˛ £ Ï̂úÁ ˆÎ Ï̂£ì%̨  Ö%Ó£z òÜòƒ õyeyÎ˚ !@˘Ãò £yv z̨¢ Üƒy¢ v z̨Í˛ôyîò Ñ˛ Ï̂Ó˚

Ìy Ï̂Ñ˛ ì˛y£z ~Ö%!ò ì˛yÓ˚y !@˘Ãò £yv z̨¢ Üƒy¢ Ñ˛õy Ï̂òyÓ˚ ˛ô!Ó˚Ñ˛“òy @˘Ã£í Ñ˛Ó˚̂ ÏÓ òy– Î!îÁ 5.2% v z̨Í˛ôyîò!›˛ ¢õhfl˛

ˆî Ï̂üÓ˚ Üv ¸̨ õyey ì˛Ó% ˆîü !Ó Ï̂ü Ï̂°Ï ~Ó˚ õyey Ñ˛õ ˆÓ!üñ ˆÎõòÈÙÙÙÈ £zv ẑ̨ ÏÓ˚y˛ô ãy!ì˛˛ô%O Ï̂Ñ˛ 8% £…y¢ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Óñ

xyÓyÓ˚ USA ˆÑ˛ 7%ñ xˆÏfl˛T…!úÎ˚y 8%ñ xy£z¢úƒyu˛ 10%ñ Ó˚!üÎ˚y 0% ~ÓÇ ãy˛ôyò Ï̂Ñ˛ 6% £…y¢ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

2012 ¢y Ï̂ú ~£z â%̨ !_´ Ï̂Ñ˛ ˛ôÓ˚Ó!ï≈ì˛ Ñ˛ Ï̂Ó˚ ˆ˛ôü Ñ˛Ó˚y £Î˚ñ Îy ˆîy£y ¢Ç Ï̂üyïò# òy Ï̂õ ˛ô!Ó˚!â˛ì˛ ~£z ¢Ç Ï̂üyïò#

xò%¢y Ï̂Ó˚ ÷ï%õye 2020 !Ö fi›˛y∑ ˛ôÎ≈hs˛ £zv ẑ̨ ÏÓ˚y˛ô#Î˚ ˆîü=!ú Ï̂Ñ˛ !òÉ¢Ó˚̂ ÏíÓ˚ ˛ô!Ó˚õyí Ñ˛!õ Ï̂Î˚ xyòyÓ˚ ≤Ãhfl˛yÓ ˆîÁÎ˚y

£Î˚– î)°Ïí ¢,!‹TÑ˛yÓ˚#Ó˚ Ó˚y‹T…=!ú Ï̂Ñ˛ «˛!ì˛˛ô)Ó˚í !î Ï̂ì˛ Óyïƒ Ñ˛Ó˚yÓ˚ ãòƒ !Ñ˛ Ï̂Î˚y Ï̂›˛y ˛ôÓ˚Óì≈̨ # ~Ñ˛!›˛ xy£zò Ñ˛y‡˛y Ï̂õy ˜ì˛!Ó˚Ó˚

ˆâ˛‹Ty â˛ú Ï̂äÈñ Îy 2015 !Ö fi›˛y Ï̂∑Ó˚ !v˛ Ï̂¢¡∫Ó˚ õy Ï̂¢ ˛ôƒy!Ó˚¢ ü£ Ï̂Ó˚ ˆ˛ôü Ñ˛Ó˚y £Î˚– ì˛ Ï̂Ó Ñ˛yòyv˛y Á xy Ï̂õ!Ó˚Ñ˛y

Î%_´Ó˚y‹T… ~£z â%̨ !_´ fl ∫̨y«˛Ó˚ òy Ñ˛Ó˚yÓ˚ ˆâ˛‹Ty â˛y!ú Ï̂Î˚ Îy Ï̂FäÈ–

6.8 ãú ¢ÇÓ˚«˛í (Water Conservation)

˛ô,!ÌÓ#Ó˚ ˆõy›˛ 71 ¶˛yÜ ãú ~ÓÇ 25 ¶˛yÜ fl˛iú £ Ï̂úÁ ˆÓ!üÓ˚ ¶˛yÜ›˛y£z úÓíy_´ xÓƒÓ£yÎ≈ ãú– õye 3%
ãú fl˛iú¶˛y Ï̂Ü ¢!M˛Èì˛ ì˛yÓ˚ õye 0.3% ãúyüÎ˚ ˛ô%%Ñ%̨ Ó˚ £zì˛ƒy!î Ï̂ì˛ ¢!M˛Èì˛ ~ÓÇ ≤ÃyÎ˚ 30% ãú ˆ¶˛Ôõhfl˛ Ï̂Ó˚ ¢!M˛Èì˛–

Óì≈̨ õy Ï̂ò v z̨ß¨ì˛ !Óúy¢Ó˝ú ã#ÓòÎy˛ô Ï̂òÓ˚ ã Ï̂òƒ ~ÓÇ xì˛ƒy!ïÑ˛ ãò¢ÇÖƒyÓ˚ Ó,!k˛ñ ÓƒÓ£yÎ≈ fl ∫̨yî% ã Ï̂úÓ˚ áy›˛!ì˛Ó˚

Ñ˛yÓ˚í £ Ï̂Î˚ î§y!v ¸̨̂ ÏÎ˚̂ ÏäÈ– ˆ¶˛Ôõãú hfl˛Ó˚ ˆÌ Ï̂Ñ˛ ãú ¢Ç@˘Ã£ Ñ˛Ó˚yÓ˚ ã Ï̂òƒ Ü¶˛#Ó˚ ˆÌ Ï̂Ñ˛ Ü¶˛#Ó˚ì˛Ó˚ !›˛v z̨ÓÁ Ï̂Î˚ú ˆÖ§yv ¸̨y

£ Ï̂FäÈ– Óì≈̨ õy Ï̂ò Ó˝ ü£Ó˚ ãú ¢ÇÑ˛ Ï̂›˛Ó˚ !üÑ˛yÓ˚ £ Ï̂Î˚̂ ÏäÈ–

¶)̨ !õ¶˛y Ï̂ÜÓ˚ ãú ¢¡ô Ï̂îÓ˚ ¢ÇÓ˚«˛ Ï̂íÓ˚ myÓ˚y ~£z ¢ÇÑ˛ Ï̂›˛Ó˚ ˆõyÑ˛y!Óúy Ñ˛Ó˚y ¢Ω˛Ó– ãú ¢ÇÓ˚«˛ Ï̂íÓ˚ ≤Ã Ï̂Î˚yãò#Î˚

˛ôî Ï̂«˛˛ô=!ú £úÈÙÙÙÈ

 òî#=!ú ˛ôÓ˚fl˛ôÓ˚ òyúy myÓ˚y ¢ÇÎ%_´ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Óñ ~Ó˚ ö˛ Ï̂ú õïƒÓì≈̨ # xM˛Èú=!ú ˆÎõò ãú Ï̂¢â˛ ÓƒÓfl˛iyÓ˚

¢%!Óïy ˛ôy Ï̂Ó x˛ôÓ˚ ˛ô Ï̂«˛ ÓòƒyÓ˚ ¢õÎ˚ x!ì˛!Ó˚_´ ãú x Į̈̂ ô«˛yÑ,̨ ì˛ ÷‹Ò xM˛È Ï̂úÓ˚ !î Ï̂Ñ˛ ˛ôy!‡˛ Ï̂Î˚ Óòƒy

!òÎ˚!s˛fì˛ £ Ï̂Ó ~ÓÇ ãú¢M˛ÈÎ˚Á £ Ï̂Ó–

 ˛ôyÓ≈ì˛ƒ xM˛È Ï̂úÓ˚ òyúy=!ú Óy ˛ôy£y Ï̂v ¸̨Ó˚ ë˛yú ÓÓ˚yÓÓ˚ ˆâ˛Ñ˛ v˛ƒyõ ≤Ãlfl˛ì˛ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó Îy Ï̂ì˛ Ó,!‹TÓ˚ ãú ¢Ó˚y¢!Ó˚

òy Ó Ï̂Î˚ !Ü Ï̂Î˚ õy!›˛Ó˚ x¶˛ƒhs˛Ó˚#í ≤ÃÓy£ Ó,!k˛ ˛ôyÎ˚– ~£z ÓƒÓfl˛iy ¢õì˛ Ï̂úÓ˚ òî#=!ú Ï̂ì˛Á Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

 ãúy¶)̨ !õ xÌ≈yÍ Ú≤ÃÑ,̨ !ì˛Ó˚ Ó,E˛Û Îy xyã òÜÓ˚yÎ˚̂ ÏòÓ˚ ì˛y!Ü Ï̂î !Óò‹T £ Ï̂Î˚ â˛ Ï̂ú Ï̂äÈ– !Ñ˛ls˛ ~£z ãúy¶)̨ !õ

òyòy¶˛y Ï̂Ó ≤ÃÑ,̨ !ì˛ Ï̂Ñ˛ ¢y£yÎƒ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– ˆÎõòÈÙÙÙÈ ü£ Ï̂Ó˚Ó˚ x˛ô!Ó˚fl Ą̀%ì˛ ãú Ï̂Ñ˛ ˛ô!Ó˚fl Ą̀%ì˛ Ñ˛ Ï̂Ó˚ñ õy!›˛Ó˚ !ò Ï̂â˛Ó˚

ˆ¶˛Ôõ ãúhfl˛Ó˚ Ó,!k˛ Ñ˛ Ï̂Ó˚ ~ÓÇ ãúy¶)̨ !õ ≤Ãâ%̨ Ó˚ ˛ô!Ó˚õy Ï̂í !Ó÷k˛ x!: Ï̂ãò ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– ì˛y£z

ãúy¶)̨ !õ ¢ÇÓ˚«˛í Ñ˛Ó˚y =Ó˚&c˛ô)í≈–

 ¶)̨ ˛ô,̂ Ï¤˛Ó˚ Á˛ôÓ˚ ≤ÃÓy£õyò Ó,!‹TÓ˚ ãú ï Ï̂Ó˚ ˆÓ˚̂ ÏÖ ì˛y Ñ,̨ !°ÏÑ˛yã Á xòƒyòƒ Ñ˛y Ï̂ã úyÜy Ï̂òyÓ˚ ~Ñ˛õye ¢£ã

v z̨̨ ôyÎ˚ òî#Ó˚ v z̨̨ ôÓ˚ Ó§yï !òõ≈yí Î!îÁ Óy ~£z Ó§yï !òõ≈y Ï̂íÓ˚ x Ï̂òÑ˛ ÖyÓ˚y˛ô !îÑ˛Á xy Ï̂äÈ ˆÎõòÈÙÙÙÈ Ó§yï=!ú
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≤ÃÌ Ï̂õ ãú ¢ÇÓ˚«˛í Ñ˛ Ï̂Ó˚ Óòƒy !òÎ˚s˛fí Ñ˛ Ï̂Ó˚ !Ñ˛ls˛ ˛ô Ï̂Ó˚ ì˛y õ Ï̂ã !Ü Ï̂Î˚ ÓòƒyÓ˚ ≤Ã Ï̂Ñ˛y˛ô xyÓ˚Á Óy!v ¸̨̂ ÏÎ˚ ˆîÎ˚–

òî# xÓÓy!£Ñ˛yÓ˚ Óylfl˛ì˛s˛f !Óò‹T Ñ˛ Ï̂Ó˚–

 ÷‹Ò !òÓ˚«˛#Î˚ xM˛È Ï̂ú ¢yÓ˚y ÓäÈÓ˚ Ó,!‹T £Î˚ òy ì˛y£z ã Ï̂úÓ˚ â˛y!£îy ˆõ›˛y Ï̂òyÓ˚ ã Ï̂òƒ ˛ô%Ñ%̨ Ó˚ ~ÓÇ Ó,£Í ãúyüÎ˚

Öòò Ñ˛Ó˚y £ Ï̂Î˚ Ìy Ï̂Ñ˛–

õ)úì˛ ˆ¶˛Ôõ ãúhfl˛Ó˚ ÓƒÓ£yÓ˚ òy Ñ˛ Ï̂Ó˚ Ó,!‹TÓ˚ ãú ï Ï̂Ó˚ ˆÓ˚̂ ÏÖ ì˛y ÓƒÓ£yÓ˚ Ñ˛y Ï̂ã úyÜy Ï̂òy£z ãú ¢ÇÑ˛›˛ î)Ó˚ Ñ˛Ó˚yÓ˚

~Ñ˛õye v z̨̨ ôyÎ˚– ì˛y£z ¢Ó˚Ñ˛yÓ˚ òyòy ≤ÃÑ˛ Ï̂“Ó˚ õyïƒ Ï̂õ ˛ô%Ñ%̨ Ó˚ Öòò Ñ˛Ó˚y Ï̂FäÈ–

6.8.1 Ó,!‹TÓ˚ ãú ¢ÇÓ˚«˛í (Rain water harvesting) ≠

¶)̨ ¶˛y Ï̂Ü ˆÎ fl ∫̨“ ˛ô!Ó˚õyí Ó,!‹T˛ôyì˛ £Î˚ ì˛yÓ˚ ≤ÃyÎ˚ 71% ãú òî#ÈÙÈòyúyÓ˚ õyïƒ Ï̂õ ˛ô%Ñ%̨ Ï̂Ó˚ ˛ô!ì˛ì˛ £Î˚ñ !Ñ˛ls˛ Óì≈̨ õyò

xÓfl˛iy Ï̂ì˛ Ó,!‹TÓ˚ ≤Ã!ì˛!›˛ ãú!Ó®%̂ ÏÑ˛ ¢Ç@˘Ã£ Ñ˛ Ï̂Ó˚ Ñ˛y Ï̂ã úyÜy Ï̂ì˛ òy ˛ôyÓ˚̂ Ïú ãú ¢ÇÑ˛›˛ £…y¢ Ñ˛Ó˚y ¢Ω˛Ó˛ôÓ˚ òÎ˚–

≤Ãyâ˛#òÑ˛y Ï̂ú ãúyüÎ˚ ˛ô%Ñ%̨ Ó˚ñ ˆv˛yÓy £zì˛ƒy!î Öòò Ñ˛ Ï̂Ó˚ Ó,!‹TÓ˚ ãú ï Ï̂Ó˚ Ó˚yÖy £ì˛ ~ÓÇ ≤Ã Ï̂Î˚yã Ï̂ò ì˛y ÓƒÓ£yÓ˚ Ñ˛Ó˚y

£ì˛– ì˛ Ï̂Ó Óì≈̨ õy Ï̂ò v z̨ß¨ì˛ ≤ÃÎ%!_´Ó˚ myÓ˚y ãú ¢ÇÓ˚«˛í Ñ˛Ó˚y £ Ï̂FäÈñ ˆÎõòÈÙÙÙÈ ˛ôy£y!v ¸̨ Á ÷‹Ò xM˛È Ï̂ú Óy!v ¸̨Ó˚ äÈy Ï̂î

Ó,!‹TÓ˚ ãú¢Ç@˘Ã£ Ñ˛ Ï̂Ó˚ Óy!v ¸̨Ó˚ !ò Ï̂â˛ ›˛ƒyÇÑ˛ Óy!ò Ï̂Î˚ ì˛y Ï̂ì˛ ¢M˛ÈÎ˚ Ñ˛ Ï̂Ó˚ Ó˚yÖy £Î˚– ~ÓÇ Ó°Ï≈yÓ˚ ˆü Ï̂°Ï Á£z ãú Óy!v ¸̨Ó˚

Ñ˛y Ï̂ã Á â˛y°ÏÓy Ï̂¢ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚– ~äÈyv ¸̨y Óy!v ¸̨Ó˚ äÈy Ï̂î Ó,!‹TÓ˚ ãú ˛ô!Ó˚̂ Ïüyïò Ñ˛ Ï̂Ó˚ !›˛v z̨ÓÁ Ï̂Î˚̂ ÏúÓ˚ õyïƒ Ï̂õ õy!›˛Ó˚

!ò Ï̂â˛ ˛ôy!‡˛ Ï̂Î˚ ˆ¶˛Ôõ ãúhfl˛ Ï̂Ó˚Ó˚ Ó,!k˛ á›˛y Ï̂òy £Î˚ Îy ¶˛!Ó°Ïƒ Ï̂ì˛ Ñ˛y Ï̂ã úy Ï̂Ü–

!â˛e ≠ Ó,!‹TÓ˚ ãú ¢Ç@˘Ã£

6.9 ¶˛yÓ˚̂ Ïì˛ ˛ô!Ó˚̂ ÏÓü xy Ï̂®yúò (Environmental Movements of India)

˛ô!Ó˚̂ ÏÓü ¢¡ô!Ñ≈̨ ì˛ ¢õ¢ƒy=!ú x¢ÇÖƒ ~ÓÇ ≤ÃÑ,̨ !ì˛ Ï̂Ñ˛ Ó§yâ˛y Ï̂òyÓ˚ ã Ï̂òƒ !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ xy Ï̂®yúò ¢yÓ˚y ˛ô,!ÌÓ#

ã%̂ Ïv ¸̨£z !Ó!¶˛ß¨ ¢õ Ï̂Î˚ £ Ï̂Î˚̂ ÏäÈ– ãyì˛#Î˚ xy Ï̂®yú Ï̂òÓ˚ ¢ Ï̂D ¢ Ï̂D xyM˛È!úÑ˛¶˛y Ï̂Ó ˛ô!Ó˚!fl˛i!ì˛ xò%ÎyÎ˚# ~ÓÇ ¢#!õì˛

ˆ«˛ Ï̂e ˛ô!Ó˚̂ ÏÓü xy Ï̂®yúò Ü Ï̂v ¸̨ v ẑ̨ Ï‡˛ Ï̂äÈ– ì˛y Ï̂îÓ˚ õ Ï̂ïƒ xòƒì˛õ £úÈÙÙÙÈ

S1V xÓ˚íƒyM˛Èú !¶˛!_Ñ˛ xy Ï̂®yúò ≠ ~£z ïÓ˚̂ ÏòÓ˚ xy Ï̂®yú Ï̂òÓ˚ !Ó°ÏÎ˚ £ú xÓ˚íƒ ò#!ì˛ñ Óò¢¡ô Ï̂îÓ˚ ÓƒÓ£yÓ˚

£zì˛ƒy!î– ˆÎõòÈÙÙÙÈ !â˛˛ô Ï̂Ñ˛yñ xƒy!˛ô Ï̂Ñ˛y xy Ï̂®yúò–
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6.9.1 !â˛˛ô Ï̂Ñ˛y xy Ï̂®yúò

1972 ¢y Ï̂úÓ˚ !v˛ Ï̂¢¡∫Ó˚ õy Ï̂¢ v z̨_Ó˚≤Ã Ï̂î Ï̂ü ˆì˛£Ó˚# Üy Ï̂v ¸̨yÎ˚yú xM˛È Ï̂ú ~£z xy Ï̂®yú Ï̂òÓ˚ ¢)â˛òy £Î˚– Ú!â˛˛ô Ï̂Ñ˛yÛ

Ñ˛Ìy!›˛Ó˚ xÌ≈ Úxy!úDòÛ– !Ó_Óyò !‡˛Ñ˛yîyÓ˚ ~ÓÇ !ü“˛ô!ì˛ Ï̂îÓ˚ !ò!Ó≈â˛y Ï̂Ó˚ Óò¶)̨ !õ ïπÇ¢ ~ÓÇ Óò¢¡ôî ú%Z˛ Ï̂òÓ˚

!ÓÓ˚& Ï̂k˛ ~£z xy Ï̂®yúò ¢ÇÜ!‡˛ì˛ £Î˚– Ó˚y Ï̂ì˛Ó˚ xı˛Ñ˛y Ï̂Ó˚ !‡˛Ñ˛yîy Ï̂Ó˚Ó˚ ˆúy Ï̂Ñ˛Ó˚y ÜyäÈ Ñ˛y›˛ Ï̂ì˛ ~ Ï̂ú xy!îÓy¢# ˆõ Ï̂Î˚Ó˚y

≤Ã!ì˛!›˛ Ó,«˛ Ï̂Ñ˛ ¢hs˛y Ï̂òÓ˚ õ Ï̂ì˛y ã!v ¸̨̂ ÏÎ˚ Ìy Ï̂Ñ˛ò– Ó˚y Ï̂ì˛Ó˚ ˛ôÓ˚ Ó˚yì˛ ˆã Ï̂Ü ÜyäÈ ˛ôy£yÓ˚y !î Ï̂Î˚̂ ÏäÈò ~£z õ!£úyÓ˚y–

xy Ï̂®yú Ï̂òÓ˚ ˆòì,̨ c !î Ï̂Î˚!äÈ Ï̂úò ¢Ó˚úy ˆÓòñ õ#Ó˚y ˆÓòñ ¢%®Ó˚úyú Ó˝=íyñ â˛!wÑ˛y≤Ã¢yî ¶˛y›˛ £zì˛ƒy!î

˛ô!Ó˚̂ ÏÓüÓyî#Ó˚y– Ó˝=íyÓ˚ ˆòì,̨ Ï̂c ◊#òÜÓ˚ ˆÌ Ï̂Ñ˛ !ü!ú=!v ¸̨ ˛ôÎ≈hs˛ 300 !Ñ˛!õ ˛ôîÎyey Ñ˛Ó˚y £Î˚– !ì˛!ò ˛ôÓ˚Óì≈̨ #Ñ˛y Ï̂ú

xòü Ï̂òÁ Ó Ï̂¢ò– ~Üy Ï̂Ó˚y !î Ï̂òÓ˚ õyÌyÎ˚ Ó˝=íy Ï̂Ñ˛ ˆ@˘ÃÆyÓ˚ Ñ˛Ó˚y £Î˚– ÖÓÓ˚ ˆ˛ô Ï̂Î˚£z £yãyÓ˚ £yãyÓ˚ õyò%°Ï ä%È Ï̂›˛ xy Ï̂¢

~ÓÇ ì˛yÓ˚ â˛y Į̈̂ ô ˛ô%!úüÓy!£ò# ˛ôÿ˛yî˛ô¢Ó˚í Ñ˛Ó˚̂ Ïì˛ Óyïƒ £Î˚– ~£z xy Ï̂®yú Ï̂òÓ˚ ì˛#Ó ì˛y ˆÑ˛w#Î˚ ≤Ãüy¢ Ï̂òÓ˚ òãÓ˚Á

ˆÑ˛ˆÏv˛¸!äÈú–

¶˛yÓ˚̂ Ïì˛Ó˚ xòƒyòƒ ≤Ãy Ï̂hs˛Ó˚ !Ó!¶˛ß¨ x!ïÓy¢#Ó˚y ~£z xy Ï̂®yú Ï̂ò xò%≤Ãy!íì˛ £Î˚– Ó,«˛ Ï̂äÈî Ï̂òÓ˚ !ÓÓ˚& Ï̂k˛ ¢§yÁì˛yú

˛ôÓ˚Üíyñ äÈ!_üÜv ¸̨ñ Ìy Ï̂ò ~ÓÇ xyÓ˚yÓÕ‘# xM˛È Ï̂úÁ xy Ï̂®yúò ÷Ó˚& £Î˚– Ñ˛ò≈y›˛ Ï̂Ñ˛ ~£z xy Ï̂®yúò òì%̨ ò õyey ˆ˛ô Ï̂Î˚

1983 ¢y Ï̂ú xƒy!Ø Ï̂Ñ˛y (Appiko) òyõÑ˛ xy Ï̂®yú Ï̂ò ˛ô!Ó˚íì˛ £Î˚– Ó˝ õyò%°Ï ˛ôîÎyey Ñ˛ Ï̂Ó˚ ˆÑ˛ú¢# (Kelase)
xÓ˚̂ Ïíƒ ÜyäÈ Ï̂Ñ˛ ã!v ¸̨̂ ÏÎ˚ ï Ï̂Ó˚ !‡˛Ñ˛yîy Ï̂Ó˚Ó˚ Ñ%̨ ‡˛yÓ˚yáyì˛ ˆÌ Ï̂Ñ˛ ì˛y Ï̂îÓ˚ Ó˚«˛y Ñ˛ Ï̂Ó˚– ~ Ï̂ì˛ !‡˛Ñ˛yîyÓ˚Ó˚y ¶˛#ì˛ £ Ï̂Î˚ ˛ôˆÏv ¸̨

~ÓÇ â˛ì%̨ !î≈Ñ˛ ˆÌ Ï̂Ñ˛ ~£z xy Ï̂®yúò ¢õÌ≈òÁ ˛ôyÎ˚–

!â˛˛ô Ï̂Ñ˛y xy Ï̂®yú Ï̂òÓ˚ ≤Ãïyò v ẑ̨ Ïjüƒ !äÈú õ,!_Ñ˛y Á ãú ¢ÇÓ˚«˛ Ï̂íÓ˚ ãòƒ !£õyúÎ˚ xM˛È Ï̂úÓ˚ v z̨!qî !òïò !ò!°Ïk˛

Ñ˛Ó˚y– Ñ˛yÓ˚í ˛ôÓ≈̂ Ïì˛ xÓ!fl˛iì˛ ≤Ã!ì˛!›˛ v z̨!qî !£õÓy£ Á ï¢ òy £ Ï̂ì˛ !î Ï̂Î˚ õ,!_Ñ˛y Á ¢!M˛Èì˛ ãú Ï̂Ñ˛ Ó˚«˛y Ñ˛ Ï̂Ó˚–

Ó˝=íyÓ˚ õ Ï̂ì˛ ÜyäÈ xyõy Ï̂î Ï̂Ó˚ ãμyúy!ò Óy xy¢ÓyÓ˛ô Ï̂eÓ˚ Ñ˛y‡˛ ˆãyÜyò ˆîÓyÓ˚ ãòƒ ãß√yÎ˚!ò– õ,!_Ñ˛yñ ãú ¢ÇÓ˚«˛í

~ÓÇ õyò%°Ï̂ ÏÑ˛ ì˛yÓ˚ Ó§yâ˛yÓ˚ x!: Ï̂ãò ¢Ó˚ÓÓ˚y£ Ñ˛Ó˚yÓ˚ ãòƒ xÓ˚íƒ¢¡ôî £ú ¶˛ÜÓyò ≤Ãî_ v z̨̨ ô£yÓ˚fl ∫̨Ó˚*˛ô– xyÓ˚ ~Ñ˛!›˛

îy!ÓÁ ~£z xy Ï̂®yú Ï̂òÓ˚ !¶˛ì˛Ó˚ ˆÌ Ï̂Ñ˛ ˆãyÓ˚îyÓ˚ £ Ï̂Î˚ Á Ï̂‡˛ÈÙÙÙÈ xÓ˚̂ ÏíƒÓ˚ õ)ú ≤Ããy!ì˛ ˜Ó!â˛eƒ x«%̨ ] Ó˚yÖ Ï̂ì˛ £ Ï̂Ó–

˛ô÷Öyîƒ ¢Ç@˘Ã£ Á £yúÑ˛y ãμyúy!ò ¢Ç@˘Ã Ï̂£ õy Ï̂Î˚̂ ÏîÓ˚ x!ïÑ˛yÓ˚ ÌyÑ˛ Ï̂Ó– ì˛ÌyÑ˛!Ìì˛ x!ü!«˛ì˛ xy!îÓy¢# õ!£úy Ï̂îÓ˚

˛ô!Ó˚̂ ÏÓü Ó˚«˛yÓ˚ ¢ Ï̂â˛ì˛òì˛y xì˛ƒhs˛ ≤ÃüÇ¢ò#Î˚– xÓ˚íƒ Ó˚«˛yÓ˚ ˛ôyüy˛ôy!üñ xÓ˚íƒ ≤Ããy!ì˛Ó˚ fl ∫̨y¶˛y!ÓÑ˛ !ÓÑ˛yü Á

¢ÇÓ˚«˛íÁ ì˛y Ï̂îÓ˚ xy Ï̂®yú Ï̂òÓ˚ v ẑ̨ Ïjüƒ !äÈú–

S2V Ó,£Í ãúyïyÓ˚ !¶˛!_Ñ˛ xy Ï̂®yúò (Big dam movements) ≠ ãúyïyÓ˚ !òõ≈yíñ Óylfl˛â%̨ ƒì˛ ãòÜ Ï̂íÓ˚

˛ô%òÓ≈y¢òñ Óylfl˛ì˛s˛f Á ÓòyM˛Èú ïπÇ Ï̂¢Ó˚ !ÓÓ˚& Ï̂k˛ ~£z xy Ï̂®yúò ¢ÇÜ!‡˛ì˛ £Î˚– ˆÎõòÈÙÙÙÈ òõ≈îy Ó§yâ˛yÁ xy Ï̂®yúòñ

¢y£zúƒyò›˛¶˛ƒyú# xy Ï̂®yúòñ ˆì˛£!Ó˚ Ó§yï !Ó Ï̂Ó˚yï# xy Ï̂®yúò £zì˛ƒy!î–

6.9.2 òõ≈îy Ó§yâ˛yÁ xy Ï̂®yúò

˛ô!ÿ˛õ ¶˛yÓ˚̂ Ïì˛Ó˚ ≤Ãïyò òî# £ú òõ≈îy– ˜îá≈ƒ ≤ÃyÎ˚ 1450 !Ñ˛!õ– õïƒ≤Ã Ï̂î Ï̂üÓ˚ xõÓ˚Ñ˛^˘›˛Ñ˛ ˆÌ Ï̂Ñ˛ ˛ô!ÿ˛õÓy!£ò#

£ Ï̂Î˚ î#á≈̨ ôÌ ˆ˛ô!Ó˚̂ ÏÎ˚ xyÓ˚Ó ¢yÜ Ï̂Ó˚ !Ü Ï̂Î˚ ˛ô Ï̂v ¸̨̂ ÏäÈ– òõ≈îyÓ˚ v z̨̨ ôì˛ƒÑ˛yÎ˚ ¶˛yÓ˚ì˛#Î˚ ¢¶˛ƒì˛yÓ˚ ≤Ãyâ˛#òì˛õ x!ïÓy¢# !¶˛úñ

Ü[˛ Ï̂îÓ˚ £yãyÓ˚ ÓäÈ Ï̂Ó˚Ó˚ ≤Ãyâ˛#ò ¢¶˛ƒì˛y Á ¢Çfl ,̨Ò!ì˛ Ü Ï̂v ¸̨ v ẑ̨ Ï‡˛ Ï̂äÈ– ~£z òî#Ó˚ ˆfl Ą̀yì˛˛ô Ï̂Ì Á ì˛yÓ˚ v z̨̨ ôòî# Ï̂ì˛ 30!›˛

Ó Ï̂v ¸̨y Ó§yïñ 135!›˛ õyG˛y!Ó˚ Ó§yï Á 3000!›˛ ˆäÈy›˛ Ó§yï ˜ì˛!Ó˚Ó˚ v ẑ̨ Ïj Ï̂üƒ 1985 ¢y Ï̂ú !ÓŸªÓƒyÇÑ˛ 45 ˆÑ˛y!›˛ v˛úyÓ˚

}í õO%Ó˚ Ñ˛ Ï̂Ó˚ ~ÓÇ 1988 ¢y Ï̂ú ˛ô)í≈õyeyÎ˚ Ñ˛yã ÷Ó˚& £Î˚– ~£z ≤ÃÑ˛ Ï̂“Ó˚ v ẑ̨ Ïjüƒ £ú Óòƒy ≤Ã!ì˛ Ï̂Ó˚yïñ !òÑ˛›˛Óì≈̨ #

!ì˛ò!›˛ Ó˚y Ï̂ãƒ ≤ÃyÎ˚ 50 ú«˛ ˆ£QÓ˚ ã!õ Ï̂ì˛ ãú Ï̂¢â˛ ÓƒÓfl˛iy Ñ˛Ó˚y Á ãú¢¡ôî ˆÌ Ï̂Ñ˛ 2700 ˆõÜyÁÎ˚y›˛ !Óî%ƒÍ

v z̨Í˛ôß¨ Ñ˛Ó˚y– ≤ÃÑ˛ Ï̂“Ó˚ ¢Ó Ï̂â˛ Ï̂Î˚ Ó Ï̂v ¸̨y î%!›˛ Ó§y Ï̂ïÓ˚ ~Ñ˛!›˛ =ãÓ˚y Ï̂›˛ xÓ!fl˛iì˛ Ú¢î≈yÓ˚ ¢ Ï̂Ó˚yÓÓ˚Û ~ÓÇ xòƒ!›˛

õïƒ≤Ã Ï̂î Ï̂üÓ˚ Úòõ≈îy ¢yÜÓ˚Û Ó§yï–
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~£z ≤ÃÑ˛ Ï̂“Ó˚ !ÓÓ˚& Ï̂k˛ ˆ¢yFâ˛yÓ˚ £ Ï̂Î˚ v ẑ̨ Ï‡˛ Ï̂äÈò !ÓÖƒyì˛ ˛ô!Ó˚̂ ÏÓü!Óî ˆõïy ˛ôy Ï̂›˛Ñ˛Ó˚ ~ÓÇ ÓyÓy xyõ Ï̂ì˛Ó˚ ˆòì,̨ Ï̂c

£yãyÓ˚ £yãyÓ˚ xy Ï̂®yúòÑ˛yÓ˚#– ì˛y Ï̂îÓ˚ õ Ï̂ì˛ ≤ÃÑ˛ Ï̂“Ó˚ ˛ô!Ó˚Ñ˛“òyÓ˚ ¢ Ï̂D Óyhfl˛Óì˛yÓ˚ x Ï̂òÑ˛ x¢D!ì˛ xy Ï̂äÈ– Ó§yï

˜ì˛!Ó˚Ó˚ ö˛ Ï̂ú ¢y Ï̂v ¸̨ !ì˛ò ú«˛ ˆ£QÓ˚ Óò¶)̨ !õ ãúõ@¿ £ Ï̂Ó ~ÓÇ 56 £yãyÓ˚ ˆ£QÓ˚ v z̨Ó≈Ó˚ Ñ,̨ !°Ïã!õ ïπÇ¢ £ Ï̂Ó–

~Ñ˛!î Ï̂Ñ˛Ó˚ Óòƒy ≤Ã!ì˛ Ï̂Ó˚yï £ Ï̂ú xòƒ!î Ï̂Ñ˛ Óòƒy ˆîÖy ˆî Ï̂Ó–  ˆõïy ˛ôy Ï̂›˛Ñ˛ Ï̂Ó˚Ó˚ õ Ï̂ì˛ñ ≤ÃÑ˛“!›˛ Ï̂ì˛ 50 ˆõÜyÁÎ˚y Ï̂›˛Ó˚

ˆÓ!ü ãú!Óî%ƒÍ v z̨Í˛ôß¨ Ñ˛Ó˚y ¢Ω˛Ó òy– ≤ÃÑ˛“!›˛ Ó˚*˛ôy!Î˚ì˛ £ Ï̂ú ~Ñ˛ !õ!úÎ˚ò õyò%°Ï Ü,££#ò £ Ï̂Ó Îy Ï̂îÓ˚ ˆÓ!üÓ˚¶˛yÜ£z

ÜÓ˚#Ó ~ÓÇ xy!îÓy¢# ˆ◊!íÓ˚– ¢õ,k˛ xÓ˚íƒ Ï̃Ó!â˛eƒ ú%Æ £ Ï̂Ó– ≤ÃyÎ˚ 25!›˛ ≤Ããy!ì˛Ó˚ ˛ôy!ÖÓ˚ Óy¢fl˛iyò ïπÇ¢ £ Ï̂Î˚ !Óú%Æ

£ÓyÓ˚ xyüB˛y xy Ï̂äÈ– ì˛y äÈyv ¸̨y ≤ÃyÌ!õÑ˛ ÓƒÎ˚ 25 £yãyÓ˚ ˆÑ˛y!›˛ ›˛yÑ˛y ïÓ˚y £ Ï̂úÁ !îò !îò ˆ¢£z ˛ô!Ó˚õyí ~ì˛ o&ì˛

£y Ï̂Ó˚ Óyv ¸̨̂ ÏäÈ ˆÎ ¢Ó!îÑ˛ !Ó Ï̂Óâ˛òy Ñ˛Ó˚̂ Ïú ≤ÃÑ˛“!›˛Ó˚ Ó˚*˛ôyÎ˚̂ Ïò úy Ï̂¶˛Ó˚ ì%̨ úòyÎ˚ «˛!ì˛Ó˚ ˛ô!Ó˚õyí x Ï̂òÑ˛ ˆÓ!ü–

1987 ¢y Ï̂ú ÓyÓy xyõ Ï̂ì˛ ~£z ≤ÃÑ˛ Ï̂“Ó˚ ¢Ó Ñ˛Ìy ¢yïyÓ˚í õyò%̂ Ï°ÏÓ˚ ãyòyÓyÓ˚ îy!Ó ˆì˛y Ï̂úò– Óyhfl˛ Ï̂Ó ì˛y õyòy

£Î˚!ò– 1989 ¢y Ï̂úÓ˚ ˆö˛Ó &Î˚y!Ó˚ õy Ï̂¢ =ãÓ˚y›˛ñ õïƒ≤Ã Ï̂îü Á õ£yÓ˚y Ï̂‹T…Ó˚ ˆÎ @˘Ãyõ=!ú v%̨ Ï̂Ó ÎyÓyÓ˚ xyüB˛y ì˛y Ï̂îÓ˚

≤ÃyÎ˚ îü £yãyÓ˚ õyò%°Ï ãõy £ Ï̂Î˚!äÈ Ï̂úò ≤ÃÑ˛“!›˛ Ó˚*˛ôyÎ˚̂ ÏíÓ˚ ≤Ã!ì˛Óyî ãyòy Ï̂ì˛ ~ÓÇ ˆ¢£z x!£Ç¢ !õ!äÈú Ï̂Ñ˛ ˛ô%!úü

xye´õí Ñ˛ Ï̂Ó˚– òõ≈îy Ó§yâ˛yÁ xy Ï̂®yúò Óì≈̨ õy Ï̂ò ~Ñ˛ !Ó Ï̂ü°Ï !î Ï̂Ñ˛ ˆõyv ¸̨ !ò Ï̂Î˚ xyhs˛ã≈y!ì˛Ñ˛ î,!‹T xyÑ˛°Ï≈í Ñ˛Ó˚̂ Ïì˛

¢õÌ≈ £ Ï̂Î˚̂ ÏäÈ– 2000 ¢y Ï̂úÓ˚ 18 x Ï̂QyÓÓ˚ ¶˛yÓ˚̂ Ïì˛Ó˚ ¢%!≤Ãõ ˆÑ˛y Ï̂›≈̨  !ì˛ò ¢î Ï̂¢ƒÓ˚ ˆÓ Ï̂M˛ÈÓ˚ Ó˚y Ï̂Î˚ Ó§yï ˜ì˛!Ó˚Ó˚ ˛ô Ï̂«˛£z

õì˛yõì˛ ≤Ãîü≈ò Ñ˛Ó˚y £ Ï̂Î˚̂ ÏäÈ– Ó§yï ˜ì˛!Ó˚Ó˚ ˆã Ï̂Ó˚ ˆÎ £yãyÓ˚ £yãyÓ˚ õyò%̂ Ï°ÏÓ˚ Ñ˛ Ï̂Î˚Ñ˛ ≤Ãã Ï̂ß√Ó˚ Óy¢fl˛iyò Á Ñ˛õ≈fl˛iú

~ÓÇ ì˛y Ï̂Ñ˛ !á Ï̂Ó˚ Ü Ï̂v ¸̨ Á‡˛y ¢Çfl ,̨Ò!ì˛ !òõIõyò £ Ï̂Óñ ì˛y Ï̂îÓ˚ ˛ô%òÓ≈y¢ Ï̂òÓ˚ ≤ÃŸ¿!›˛ Ï̂Ñ˛Á v ẑ̨ Į̈ ô«˛y Ñ˛Ó˚y £ Ï̂Î˚̂ ÏäÈ– ¢Ó≈̂ Ïü°Ï

Ó˚y Ï̂Î˚ ¢%!≤Ãõ Ï̂Ñ˛y›≈̨  Ó§y Ï̂ïÓ˚ v z̨Fâ˛ì˛y Ó,!k˛Ó˚ ≤Ãhfl˛yÓ ˆõ Ï̂ò !ò Ï̂Î˚ Ñ˛ Ï̂Î˚Ñ˛!›˛ üì≈̨ ¢y Į̈̂ ô Ï̂«˛ ≤ÃÑ˛ Ï̂“Ó˚ Ñ˛yã â˛y!ú Ï̂Î˚ ÎyÓyÓ˚

!ò Ï̂î≈ü ˆîÁÎ˚yÎ˚ xyÓyÓ˚ òì%̨ ò Ñ˛ Ï̂Ó˚ !Ó Ï̂«˛y¶˛ ì˛#Ó ì˛Ó˚ xyÑ˛yÓ˚ ïyÓ˚í Ñ˛ Ï̂Ó˚̂ ÏäÈ– ˆî Ï̂üÓ˚ !Ó!ü‹T !â˛hs˛y!Óîñ Ó%!k˛ã#Ó#Ó˚y

fl ∫̨ì˛Éfl˛≥)̨ ì≈̨ ¶˛y Ï̂Ó ~£z xy Ï̂®yú Ï̂ò ¢y!õú £ Ï̂FäÈò–

6.9.3 ˆì˛£Ó˚# Ó§yï !Ó Ï̂Ó˚yï# xy Ï̂®yúò

v z̨_Ó˚≤Ã Ï̂î Ï̂üÓ˚ v z̨_Ó˚ÈÙÈ˛ô!ÿ˛õ !£õyú Ï̂Î˚Ó˚ ˛ôyî Ï̂î Ï̂ü ¶˛yÜ#Ó˚Ì# Á !¶˛úÜDy òî#m Ï̂Î˚Ó˚ ¢Ç Ï̂ÎyÜfl˛i Ï̂ú 260.5 !õ.

v z̨Fâ˛ ˆì˛£Ó˚# Ó§yï !òõ≈yí ≤ÃÑ˛“!›˛ @˘Ã£í Ñ˛Ó˚y £Î˚ ˆ¢y!¶˛ Ï̂Î˚ì˛ xy!Ì≈Ñ˛ ¢£ Ï̂Îy!Üì˛yÎ˚– ~Ó˚ ö˛ Ï̂ú 270000 ˆ£QÓ˚ ã!õ Ï̂ì˛

òì%̨ ò Ñ˛ Ï̂Ó˚ ˆ¢ Ï̂â˛Ó˚ ÓƒÓfl˛iy £ Ï̂Óñ 640000 ˆ£QÓ˚ ã!õÓ˚ Óì≈̨ õyò ˆ¢â˛ÓƒÓfl˛iy Ï̂Ñ˛ v z̨ß¨ì˛ Ñ˛Ó˚̂ ÏÓ ~ÓÇ 1000 ˆõÜyÁÎ˚y›˛

!Óî%ƒÍ v z̨Í˛ôß¨ £ˆÏÓ–

1977 ¢y Ï̂ú ~£z Ó§y Ï̂ïÓ˚ Ñ˛yã ÷Ó˚& £ Ï̂ú ≤ÃÑ˛“!›˛Ó˚ !Ó Ï̂Ó˚y!ïì˛yÎ˚ Úˆì˛£Ó˚# Ó§yï !Ó Ï̂Ó˚yï# ¢Ç@˘Ãyõ ¢!õ!ì˛Û Ü!‡˛ì˛ £Î˚–

ì˛y Ï̂îÓ˚ õ Ï̂ì˛ ~£z Ó§yï !òõ≈y Ï̂íÓ˚ ¢%ö˛ú x!ì˛Ó˚!Oì˛ Ñ˛ Ï̂Ó˚ ˆîÖy Ï̂òy £ Ï̂FäÈ– ≤ÃÑ˛“!›˛Ó˚ ö˛ Ï̂ú 85000 õyò%°Ï Ü,££#ò £ Ï̂Ó

~ÓÇ ˆì˛£Ó˚# ü£Ó˚ Á ˛ôyŸª≈Óì≈̨ # 100!›˛ @˘Ãyõ ãúõ@¿ £ Ï̂Ó– ãúyïy Ï̂Ó˚Ó˚ !Ó˛ô%ú ˛ô!Ó˚õyí ã Ï̂úÓ˚ â˛y Į̈̂ ô ≤ÃÓú ¶)̨ !õÑ˛¡ô

£ÁÎ˚yÓ˚ xyüB˛y Ó˚̂ ÏÎ˚̂ ÏäÈ– ì˛yäÈyv ¸̨y £!Ó˚myÓ˚ñ £*°Ï# Ï̂Ñ˛üñ ˆîÓ≤ÃÎ˚yÜ ≤Ã¶,̨ !ì˛ ïõ≈#Î˚ ü£Ó˚ ïπÇ¢ £ Ï̂Ó ~ÓÇ !Óhfl˛#í≈ v z̨Ó≈Ó˚

Ñ,̨ !°Ïã!õ ã Ï̂ú !òõ!Iì˛ £ÁÎ˚yÓ˚ ¢Ω˛yÓòy Ó˚̂ ÏÎ˚̂ Ïâ˛– ¢%®Ó˚úyú Ó˝=íy ~£z Ó§y Ï̂ïÓ˚ !Ó Ï̂Ó˚y!ïì˛yÎ˚ ˆÓü Ñ˛ Ï̂Î˚Ñ˛ÓyÓ˚

xòüò Ñ˛ Ï̂Ó˚ò–

6.9.4 ¢y£ẑ Ïúr›˛ ¶˛ƒy!ú xy Ï̂®yúò

~£z xy Ï̂®yúò ¶˛yÓ˚̂ Ïì˛Ó˚ xòƒì˛õ ˛ô!Ó˚̂ ÏÓü xy Ï̂®yúò– v z̨_Ó˚ ˆÑ˛Ó˚yúyÓ˚ ˛ôyúyáy›˛ ˆãúyÓ˚ ˛ôy£y!v ¸̨ xM˛Èú

Ó°Ï≈íyÓ˚íƒ xyFäÈy!îì˛ Ú¢y£ẑ Ïúr›˛ ¶˛ƒy!úÛ– î%!î Ï̂Ñ˛ ˆÑ˛Ó˚yúyÓ˚ î%£z ü£Ó˚ ˆÑ˛y!ã Ï̂Ñ˛yv ¸̨ ~ÓÇ ˛ôyúáy›˛ !ò Ï̂Î˚ ~£z v z̨̨ ôì˛ƒÑ˛yÓ˚

ˆâ˛£yÓ˚y x Ï̂òÑ˛›˛y !e¶%̨ Ï̂ãÓ˚ õ Ï̂ì˛y– ~õò Ü¶˛#Ó˚ ãD Ï̂ú !G•̨ !G˛ ˆ˛ôyÑ˛yÓ˚ v˛yÑ˛ ˛ôÎ≈hs˛ ˆüyòy ÎyÎ˚ òy– ì˛y£z ~Ó˚ òyõ

Ú¢y£ẑ Ïúr›˛ ¶˛ƒy!úÛ Óy Úò#Ó˚Ó v z̨̨ ôì˛ƒÑ˛yÛ– ~£z v z̨̨ ôì˛ƒÑ˛yÓ˚ õyG˛Öyò !î Ï̂Î˚ v z̨_Ó˚ÈÙÈî!«˛ Ï̂í Ó Ï̂Î˚ â˛ Ï̂ú Ï̂äÈ Ñ%̨ hs˛# òî#ñ ~£z
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òî#ˆÏì˛ 1973 ¢y Ï̂ú ¶˛yÓ˚ì˛#Î˚ ˛ô!Ó˚Ñ˛“òy Ñ˛!õüò ~Ñ˛!›˛ Ó§yï ˆîÁÎ˚yÓ˚ ≤ÃÑ˛“ ˆáy°Ïíy Ñ˛ Ï̂Ó˚– ÷Ó˚& Ï̂ì˛ 120 ˆõÜyÁÎ˚y›˛

Á ˛ô Ï̂Ó˚ 240 ˆõÜyÁÎ˚y›˛ !Óî%ƒÍ v z̨Í˛ôyî Ï̂òÓ˚ !¢k˛yhs˛ £Î˚– Ó˝ ˛ô!Ó˚̂ ÏÓü!Óî xy˛ô!_ ãyòyò ~£z ≤ÃÑ˛“ Ó˚*˛ôyÎ˚̂ Ïí–

WWF, IndiaÈÙÈÓ˚ ~Ñ˛!›˛ ›˛yfl˛Ò ˆö˛y Ï̂¢≈Ó˚ ¢õ#«˛yÎ˚ Óúy £Î˚ñ ≤ÃÑ˛“!›˛ Ó˚*˛ôy!Î˚ì˛ £ Ï̂ú 'the richest expression of
life that has evolved on this planet' ïπÇ¢ £ Ï̂Î˚ Îy Ï̂Óñ ~äÈyv ¸̨y ˆÑ˛Ó˚yúyÓ˚ Ó,£_õ ãò!ÓK˛yò ¢ÇÜ‡˛ò ˆÑ˛Ó˚yúy

üyfl˛f ¢y!£ì˛ƒ ˛ô!Ó˚°Ïî (KSSP) Üí¢y«˛Ó˚ ¢Ç@˘Ã£ x!¶˛Îyò ÷Ó˚& Ñ˛ Ï̂Ó˚– ãyì˛#Î˚ ~ÓÇ xyhs˛ã≈y!ì˛Ñ˛ hfl˛ Ï̂Ó˚ ~Ó˚ !Ó Ï̂Ó˚y!ïì˛y

≤ÃÓú £ Ï̂Î˚ Á‡˛yÎ˚ 1980 ¢y Ï̂úÓ˚ !v˛ Ï̂¢¡∫Ó˚ õy Ï̂¢ ˆÑ˛Ó˚yúy ¢Ó˚Ñ˛yÓ˚ ~£z ˛ô!Ó˚Ñ˛“òy ˛ô!Ó˚ì˛ƒ_´ Ó Ï̂ú ˆáy°Ïíy Ñ˛ Ï̂Ó˚ñ ~ÓÇ

Ú¢y£ẑ Ïúr›˛ ¶˛ƒy!ú Ï̂Ñ˛Û Úãyì˛#Î˚ v z̨îƒyòÛ !£¢y Ï̂Ó ˆáy°Ïíy Ñ˛Ó˚y £Î˚–

6.10 ˛ô!Ó˚ Ï̂Óü Ó˚«˛yÎ˚ ¢yÇ!Óïy!òÑ˛ ÓƒÓfl˛iy ¢õ)£ (Constitutional Provision for
Protecting Environment)

¶˛yÓ˚̂ Ïì˛ ˛ô!Ó˚̂ ÏÓü ¢Çe´yhs˛ xy£zò ˆÑ˛yò òì%̨ ò á›˛òy òÎ˚– 1865 ¢y Ï̂ú ¶˛yÓ˚ì˛ ≤ÃÌõ xÓ˚íƒ xy£zò ≤Ãâ˛!úì˛ £Î˚

~ÓÇ ˛ô Ï̂Ó˚ xy Ï̂Ó˚y !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ xy£zò ≤Ãâ˛!úì˛ Á ¢Ç Ï̂üy!ïì˛ £Î˚– 1972 ¢y Ï̂ú õyòÓ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ v z̨̨ ôÓ˚

Ó˚y‹T…¢Ç Ï̂áÓ˚ ˆáy°Ïíy˛ôe Ü,£#ì˛ £Î˚– fl ∫̨y«˛Ó˚Ñ˛yÓ˚# ˆîü !£¢y Ï̂Ó ¶˛yÓ˚ì˛ 1976 ¢y Ï̂ú ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ v z̨̨ ôÓ˚ =Ó˚&c xy Ï̂Ó˚y˛ô

Ñ˛ Ï̂Ó˚ ¶˛yÓ˚ì˛#Î˚ ¢Ç!Óïy Ï̂ò 2!›˛ xò%̂ ÏFäÈî ¢Ç Ï̂Îy!ãì˛ Ñ˛ Ï̂Ó˚ Îy xò%̂ ÏFäÈî 48A ~ÓÇ 51A(g) òy Ï̂õ ˛ô!Ó˚!â˛ì˛– 48A
xò%̂ ÏFäÈî xò%¢y Ï̂Ó˚ñ ˆî Ï̂üÓ˚ ˛ô!Ó˚̂ ÏÓü Ó˚«˛y Á v z̨ß¨!ì˛ !Óïy Ï̂ò ~ÓÇ Óòƒ Á ˛Óòƒ≤Ãyí# Ó˚«˛yÎ˚ Ó˚y Ï̂ãƒÓ˚ ≤ÃÎ˚y¢ ÌyÑ˛ Ï̂Ó–

Ó˚yãƒ Óú Ï̂ì˛ ˆÓyG˛yÎ˚ ¶˛yÓ˚ì˛ ¢Ó˚Ñ˛yÓ˚ñ ¶˛yÓ˚ì˛ ¢Ó˚Ñ˛yÓ˚yï#ò îÆÓ˚ñ fl˛iyò#Î˚ Á xòƒyòƒ ≤Ãy!ïÑ˛y!Ó˚Ñ˛–

"The State shall endeavor to protect and improve the environment and to safeguard the
forest and wildlife of the country".

51A(g) xò%̂ ÏFäÈî xò%ÎyÎ˚# ˆî Ï̂üÓ˚ ≤Ã Ï̂ì˛ƒÑ˛ òyÜ!Ó˚̂ ÏÑ˛Ó˚ ˆõÔ!úÑ˛ Ñ˛ì≈̨ Óƒ ãúñ Óòñ £…î Á Óòƒ≤Ãyí# ¢ Ï̂õì˛

≤ÃyÑ,̨ !ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓü Ó˚«˛y Ñ˛Ó˚y Á ì˛yÓ˚ v z̨ß¨!ì˛ ¢yïò Ñ˛Ó˚y ~ÓÇ ¢Ñ˛ú ã#!Óì˛ ≤Ãyí#Ó˚ ≤Ã!ì˛ ¢îÎ˚ £ÁÎ˚y– ~£z ˆõÔ!úÑ˛

Ñ˛ì≈̨ Óƒ ˛ôyú Ï̂òÓ˚ ãòƒ ˛ô!Ó˚̂ ÏÓü ¢¡ô!Ñ≈̨ ì˛ ¢õƒÑ˛ K˛yò ÌyÑ˛y ≤Ã Ï̂Î˚yãò ì˛y£z ¢ Ï̂Ó≈yFâ˛ xyîyú Ï̂ì˛Ó˚ !ò Ï̂î≈̂ Ïü ¢yÓ˚y ˆî Ï̂ü

≤ÃyÌ!õÑ˛ ˆÌ Ï̂Ñ˛ v z̨Fâ˛!ü«˛yÎ˚ ˛ô!Ó˚̂ ÏÓü ¢Çe´yhs˛ !ü«˛yîyò Óyïƒì˛yõ)úÑ˛ Ñ˛Ó˚y £ Ï̂Î˚̂ ÏäÈ–

"It shall be duty of every citizen of India to protect and improve the natural environment
including forests, lakes, rivers and wildlife and to have compassion for living creatures."

¶˛yÓ˚̂ Ïì˛ ˛ô!Ó˚̂ ÏÓü ¢Çe´yhs˛ !Ó Ï̂ü°Ï xy£zò=!ú £úÈÙÙÙÈ

S1V 1986 ¢y Ï̂úÓ˚ ˛ô!Ó˚̂ ÏÓü S¢%Ó˚«˛yV xy£zò (The Forest Protection Act, 1986)

¶)̨ ˛ôyú Üƒy¢ î%á≈›˛òyÓ˚ ˛ôÓ˚ ¢yÇ!Óïy!òÑ˛ v z̨̨ ô Ï̂Îy!Üì˛yÓ˚ !ò!Ó˚̂ ÏÖ 1986 ¢y Ï̂ú 19 ò Ï̂¶˛¡∫Ó˚ ~£z xy£zò!›˛ Ñ˛yÎ≈Ñ˛Ó˚

Ñ˛Ó˚y £Î˚– ˛ô!Ó˚̂ ÏÓü Ó˚«˛yñ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ v z̨ß¨!ì˛ Á ˛ô!Ó˚̂ ÏÓü î)°Ïí ≤Ã!ì˛ Ï̂Ó˚yï Ñ˛Ó˚y£z ~£z xy£zò!›˛Ó˚ õ%Öƒ v ẑ̨ Ïj Ï̂üƒ–

~£z xy£zò xò%ÎyÎ˚# ¢õhfl˛ ¢yïyÓ˚í «˛õì˛y ˆÑ˛w ¢Ó˚Ñ˛y Ï̂Ó˚Ó˚ £y Ï̂ì˛ ˆîÁÎ˚y £ Ï̂Î˚̂ ÏäÈ–

 ˆÑ˛w ¢Ó˚Ñ˛yÓ˚ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢%Ó˚«˛y ~ÓÇ v z̨ß¨!ì˛Ó˚ ì˛y!Ü Ï̂î ¢õhfl˛ ˛ôî Ï̂«˛˛ô !ò Ï̂ì˛ ¢«˛õ–

 ãúñ Óyì˛y¢ñ õy!›˛Ó˚ =íÜì˛ õyò !òí≈Î˚ ~ÓÇ î)°Ï̂ ÏíÓ˚ õyey !òï≈yÓ˚í Ñ˛Ó˚y £ Ï̂Ó–

 !ü“ ¢Çfl˛iy=!ú Ï̂Ñ˛ î)°Ïí ¢Çe´yhs˛ !Ó!ï ˆõ Ï̂ò â˛ú Ï̂ì˛ £ Ï̂Ó– 1993 ¢y Ï̂úÓ˚ ˛ôÓ˚ ì˛y Ï̂îÓ˚ ˛ô!Ó˚̂ ÏÓü !òÓ˚#«˛y

Ñ˛Ó˚y Ï̂ì˛ £ Ï̂Ó ~ÓÇ ˆ¢£z ì˛Ìƒ Ó˚yãƒ î)°Ïí !òÎ˚s˛fÑ˛ îÆ Ï̂Ó˚Ó˚ Ñ˛y Ï̂äÈ ˆ˛ôü Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–
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 «˛!ì˛Ñ˛yÓ˚Ñ˛ ˛ôîy Ï̂Ì≈Ó˚ ≤Ãhfl˛y!Óì˛ !òÎ˚õ Óy !Ó!ï¢¡øì˛ ¶˛y Ï̂Ó òyv ¸̨yâ˛yv ¸̨y òy Ñ˛Ó˚yÓ˚ Á˛ôÓ˚ !ò Ï̂°ÏïyK˛y ãy!Ó˚–

 î)°Ïí ¢Çe´yhs˛ !ò Ï̂î≈ü xõyòƒ Ñ˛Ó˚̂ Ïúñ ~£z xy£zò xò%ÎyÎ˚# Óƒ!_´Ó˚ 7 ÓäÈ Ï̂Ó˚Ó˚ ˆãú Óy 1 ú«˛ ›˛yÑ˛y ã!Ó˚õyòy

£ Ï̂ì˛ ˛ôy Ï̂Ó˚–

S2V 1981 ¢y Ï̂ú ÓyÎ%̊î)°Ïí S≤Ã!ì˛ Ï̂Ó˚yï Á !òÎ˚s˛fíV xy£zò [The Air (Prevention and Control of
Pollution) Act, 1981]

1981 ¢y Ï̂ú 29ˆü õyâ≈̨ ñ ¢Ó˚Ñ˛yÓ˚ ~£z ÓyÎ%̊î)°Ïí ≤Ã!ì˛ Ï̂Ó˚yï Á !òÎ˚s˛fí xy£zò!›˛ ≤Ãí!Î˚ì˛ Ñ˛ Ï̂Ó˚– õ%Öƒ v ẑ̨ Ïjüƒ !äÈú

ÓyÎ%̊î)°Ïí ≤Ã!ì˛ Ï̂Ó˚yïñ !òÎ˚s˛fí Á v z̨̨ ôüõ Ñ˛Ó˚y £Î˚– ~£z xy£zò xò%ÎyÎ˚# Óyì˛y Ï̂¢ v z̨̨ ô!fl˛iì˛ ˆÑ˛yò Ñ˛!‡˛òñ ì˛Ó˚ú Óy Üƒy¢#Î˚

˛ôîyÌ≈ ~ÓÇ ì˛y Ï̂îÓ˚ v z̨̨ ô!fl˛i!ì˛Ó˚ õyey Îy õyò%°Ï ¢£ xòƒyòƒ ã#Óñ ¢¡ô Ï̂îÓ˚ ~ÓÇ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ «˛!ì˛¢yïò Ñ˛ Ï̂Ó˚ ì˛y Ï̂îÓ˚

ÓyÎ˚%î)°Ïí ÓˆÏú–

 ~£z xy£zò!›˛Ó˚ ≤Ã Ï̂íyî Ï̂òÓ˚ ãòƒ ˆÑ˛w#Î˚ î)°Ïí !òÎ˚s˛fí ˛ô°Ï≈î (CPCB) ~ÓÇ Ó˚yãƒ î)°Ïí !òÎ˚s˛fí ˛ô°Ï≈î

(SPCB) Ü‡˛ò ~ÓÇ ì˛y Ï̂îÓ˚ «˛õì˛y Á îy!Î˚c !òï≈yÓ˚í Ñ˛Ó˚y £Î˚–

 !òï≈y!Ó˚ì˛ õyeyÓ˚ Á˛ôÓ˚ ¢#¢yñ ¢yúö˛yÓ˚ v˛y£zÈÙÈx:y£zv˛ñ òy£ẑ Ï› Δ̨y Ï̂ãò x:y£zv˛ñ VOC, Particulate Matter
(PM) ~ÓÇ ~ÓÇ xòƒyòƒ î)!°Ïì˛ ˛ôîyÌ≈ Óyì˛y Ï̂¢ äÈyv ¸̨yÓ˚ Á˛ôÓ˚ !ò Ï̂°ÏïyK˛y ãy!Ó˚ Ñ˛ Ï̂Ó˚–

 xy£ẑ ÏòÓ˚ !ò Ï̂î≈üyÓú# xõyòƒ Ñ˛Ó˚̂ Ïú Ñ˛õ˛ô Ï̂«˛ 5 õy Ï̂¢Ó˚ ˆãú ˆ£ö˛yãì˛ ~ÓÇ ¢ Ï̂Ó≈yFâ˛ 7 ÓäÈÓ˚ ˆãú £ Ï̂ì˛

˛ôy Ï̂Ó˚–

S3V 1974 ¢y Ï̂úÓ˚ ãú î)°Ïí S≤Ã!ì˛ Ï̂Ó˚yï Á !òÎ˚s˛fíV xy£zò [The Water (Prevention and Control
of Pollution) Act, 1974]

!ü“yM˛Èúñ Ü,£fl˛iy!ú ~ÓÇ Ñ,̨ !°ÏÑ˛yã ˆÌ Ï̂Ñ˛ v z̨Í˛ôß¨ î)!°Ïì˛ ãú xyõy Ï̂îÓ˚ ãú¢¡ôî Ï̂Ñ˛ î)!°Ïì˛ Ñ˛Ó˚̂ ÏäÈ– ~£z î)°Ïí

≤Ã!ì˛ Ï̂Ó˚yï ~ÓÇ !òÎ˚s˛fí Ñ˛Ó˚yÓ˚ ì˛y!Ü Ï̂î ¢Ó˚Ñ˛yÓ˚ 1974 ¢y Ï̂ú ~£z xy£zò!›˛Ó˚ ≤ÃÓì≈̨ ò Ñ˛ Ï̂Ó˚–

 ~£z xy£zò myÓ˚y CPCB Á SPCB Ü‡˛ò ~ÓÇ ì˛y Ï̂îÓ˚ îy!Î˚c Ñ˛ì≈̨ Óƒ !òï≈yÓ˚í Ñ˛Ó˚y £Î˚–

 ~£z xy£zò myÓ˚y ˆÑ˛yòÓ˚Ñ˛õ î)!°Ïì˛ Óã≈ƒ ˛ôîyÌ≈ Á ì˛Ó˚ú ˆÑ˛yòÓ˚Ñ˛õ fl˛iyÎ˚# Óy ≤ÃÓ£õyò ã Ï̂ú ˆö˛úyÓ˚ Á˛ôÓ˚

!ò Ï̂°ÏïyK˛y xyòy £Î˚–

 Ñ˛yÓ˚Öyòy=!ú ˆÌ Ï̂Ñ˛ ˆÑ˛yòÓ˚Ñ˛õ ì˛Ó˚ú Óy Óã≈ƒ ˛ôîyÌ≈ ã Ï̂ú ˆö˛úyÓ˚ xy Ï̂Ü ÈSPCBÙÈÓ˚ Ñ˛yäÈ ˆÌ Ï̂Ñ˛ xò%̂ Ïõyîò

@˘Ã£í Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó ~ÓÇ SPCB Ñ˛yÓ˚Öyòy=!úÓ˚ ˜Ó!ü Ï̂‹TÓ˚ Á˛ôÓ˚ !¶˛!_ Ñ˛ Ï̂Ó˚ ì˛y Ï̂îÓ˚ Óã≈ƒ ˛ôîyÌ≈ v z̨Í˛ôyî Ï̂òÓ˚

õyey !‡˛Ñ˛ Ñ˛ Ï̂Ó˚ ˆî Ï̂Ó–

 ≤Ã!ì˛!›˛ ˆÑ˛w#Î˚ Á Ó˚yãƒ î)°Ïí !òÎ˚s˛fí îÆ Ï̂Ó˚ !òãfl ∫̨ ˛ôÓ˚#«˛yÜyÓ˚ ÌyÑ˛ Ï̂ì˛ £ Ï̂Óñ Îy Ï̂ì˛ ãú ¢Ç@˘Ã£ Á ˛ôÓ˚#«˛y

Ñ˛Ó˚y ¢Ω˛Ó– v z̨_´ ˛ôÓ˚#«˛yÓ˚ ãòƒ ì˛yÓ˚ !Ó!òõ Ï̂Î˚ ¢Çfl˛iyÓ˚ Ñ˛yäÈ ˆÌ Ï̂Ñ˛ ≤Ã Ï̂Î˚yãò#Î˚ ›˛yÑ˛y ïyÎ≈ Ñ˛Ó˚y £ Ï̂Ó–

 ˆÑ˛yòÓ˚Ñ˛õ !òÎ˚õ úAá Ï̂òÓ˚ Ñ˛yÓ˚̂ Ïí 3 õy Ï̂¢Ó˚ ˆãú Á 10ñ000 ›˛yÑ˛y ã!Ó˚õyòy £ Ï̂ì˛ ˛ôy Ï̂Ó˚ ~ÓÇ ì˛yÓ˚ ¢y Ï̂Ì

ì˛_¥yÓïy Ï̂òÓ˚ ãòƒ î)°Ïí !òÎ˚s˛fí ˛ô°Ï≈̂ ÏîÓ˚ ¢õhfl˛ ÖÓ˚â˛ !î Ï̂ì˛ £ Ï̂Ó– Î!î ¢Çfl˛iyÓ˚ ˆÑ˛yò xy!ïÑ˛y!Ó˚Ñ˛

x¢£ Ï̂Îy!Üì˛y ˆîÖyÎ˚ ì˛y£ Ï̂ú !ì˛!ò îyÎ˚# Ó Ï̂ú Üíƒ £ Ï̂Óò–
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S4V 1972 ¢y Ï̂úÓ˚ Óòƒ≤Ãyí# S¢%Ó˚«˛yV xy£zò [The Wildlife (Protection) Act, 1972]

˛ô!Ó˚̂ ÏÓü Á Óylfl˛ì˛ Ï̂s˛fÓ˚ ¢%Ó˚«˛y ¢%!ò!ÿ˛ì˛ Ñ˛Ó˚yÓ˚ ú Ï̂«˛ƒ ~£z xy£zò!›˛ 1972 ¢y Ï̂ú ~Ñ˛!›˛ ã!›˛ú ≤Ãüy¢!òÑ˛

˛ô!Ó˚Ñ˛y‡˛y Ï̂õyÓ˚ ¢!£ì˛ ˜ì˛!Ó˚ Ñ˛Ó˚y £Î˚–

~£z xy£zò xò%ÎyÎ˚#

≤Ãyí# ≠ ≤Ãyí#Ó˚ xhs˛¶%≈̨ _´ñ v z̨¶˛Î˚â˛Ó˚ñ ˛ôy!Öñ hfl˛òƒ˛ôyÎ˚# ≤Ãyí#ñ ¢!Ó˚¢,̨ ô Á ì˛y Ï̂îÓ˚ ÓyFâ˛y ~ÓÇ ˛ôy!Ö Á ¢!Ó˚¢,̂ Į̈ ôÓ˚

ˆ«˛ Ï̂e ì˛y Ï̂îÓ˚ !v˛õ–

Óòƒ≤Ãyí ≠ Óòƒ≤Ãy Ï̂íÓ˚ xhs˛¶%≈̨ _´ ˆÎ ˆÑ˛yò ≤Ãyí#ñ ãúâ˛Ó˚ xÌÓy ˆÑ˛yò !ò!î≈‹T fl˛iy Ï̂òÓ˚ v z̨!qîÑ%̨ ú–

xyÓk˛ ≤Ãyí# ≠ I, II, III, IV ì˛˛ôü# Ï̂ú Ó!í≈ì˛ ≤Ãyí# Îy Ï̂îÓ˚̂ ÏÑ˛ xyÓk˛ xÓfl˛iyÎ˚ Ó˚yÖy £ Ï̂Î˚̂ ÏäÈ ≤Ããòò Óy xòƒ

ˆÑ˛yò Ñ˛yÓ˚̂ Ïí–

!üÑ˛yÓ˚ ≠ ~£z xy£zò xò%ÎyÎ˚# !üÑ˛yÓ˚ Óú Ï̂ì˛ ˆÓyG˛yÎ˚–

 ˆÑ˛yò Óòƒ Óy xyÓk˛ ≤Ãyí# Ï̂Ñ˛ ïÓ˚yñ ˆäÈy›˛yòñ ö§̨ y Ï̂î xy›˛Ñ˛y Ï̂òyñ !Ó°Ï ˆîÁÎ˚y Óy ~£z ¢Çe´yhs˛ ≤Ã Ï̂â˛‹Ty Ñ˛Ó˚y–

 v ẑ̨ ÏÕ‘!Öì˛ ≤Ãyí# Ï̂îÓ˚ xy£ì˛ñ !Óòyüñ üÓ˚# Ï̂Ó˚Ó˚ ˆÑ˛yò xÇü ¢Ç@˘Ã£ Ñ˛Ó˚y xÌÓy ¢!Ó˚¢,̨ ô Óy Óòƒ ˛ôy!Ö Ï̂îÓ˚ Óy¢y

Á !v˛õ ò‹T Ñ˛Ó˚y–

!üÑ˛y Ï̂Ó˚Ó˚ !Ó!ï !ò Ï̂°Ïï ≠

I, II, III, IV ì˛˛ôü# Ï̂ú Ó!í≈ì˛ ≤Ãyí# Ï̂Ñ˛ !üÑ˛yÓ˚ Ñ˛Ó˚y Îy Ï̂Ó òy xÓüƒ Chief Wildlife Warden ¢ls˛‹T £ Ï̂ú

!Ó Ï̂ü°Ï Ñ˛yÓ˚̂ Ïí !üÑ˛y Ï̂Ó˚Ó˚ xò%õ!ì˛ îyò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò ˆ¢=!ú £úÈÙÙÙÈ

 Óòƒ≤Ãyí# õyò%̂ Ï°ÏÓ˚ ãòƒ «˛!ì˛Ñ˛Ó˚ ≤Ãõy!íì˛ £ Ï̂ú Á ö˛¢ú ò‹T Ñ˛Ó˚̂ Ïú–

 ˆÑ˛yò ≤Ãyí# î)Ó˚y Ï̂Ó˚yÜƒ ˆÓ˚y Ï̂ÜÓ˚ !üÑ˛yÓ˚ £ Ï̂ú ì˛y Ï̂Ñ˛ !üÑ˛y Ï̂Ó˚Ó˚ xò%õ!ì˛ !î Ï̂ì˛ ˛ôy Ï̂Ó˚ò–

 !ü«˛yñ ˜ÓK˛y!òÑ˛ Ü Ï̂Ó°Ïíyñ ã#ÓòîyÎ˚# Ë°Ïî ˜ì˛!Ó˚ £zì˛ƒy!î Ñ˛y Ï̂ã !üÑ˛y Ï̂Ó˚Ó˚ xò%õ!ì˛ îyò Ñ˛ Ï̂Ó˚ò–

~£z xy£ẑ Ïò x¶˛Î˚yÓ˚íƒ Á ãyì˛#Î˚ v z̨îƒy Ï̂òÓ˚ Ü‡˛ò Á ˜Ó!ü‹Tƒ !òï≈yÓ˚í Ñ˛Ó˚y £Î˚– xò%õ!ì˛ äÈyv ¸̨y Óòƒ≤Ãyí# ~ÓÇ

Óòã ¢¡ôî ˛ô!Ó˚Ó£ò Ñ˛Ó˚y !ò!°Ïk˛ Ñ˛Ó˚y £Î˚– xòƒÌyÎ˚ ˆãú ˆ£ö˛yãì˛ Á ã!Ó˚õyòy Ñ˛Ó˚y £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

S5V 1980 ¢y Ï̂úÓ˚ Óò ¢ÇÓ˚«˛í xy£zò [The Forest Conservation Act, 1980]

¶˛yÓ˚̂ Ïì˛ ÓòîÆÓ˚ ≤Ã!ì˛!¤˛ì˛ £Î˚ 1864 !Ö fi›˛y Ï̂∑ñ ì˛yÓ˚̨ ôÓ˚ !Ó!¶˛ß¨ xy£zò ˜ì˛!Ó˚ £Î˚ñ ì˛y Ï̂îÓ˚ õ Ï̂ïƒ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ

1927 ¢y Ï̂úÓ˚ ¶˛yÓ˚ì˛#Î˚ xÓ˚íƒ xy£zò– ~£z xy£zò ˛ô)̂ ÏÓ≈ ˜ì˛!Ó˚ £ÁÎ˚y ¢Ñ˛ú Óò ¢¡ô!Ñ≈̨ ì˛ xy£zò Ï̂Ñ˛ ~Ñ˛!eì˛ Ñ˛ Ï̂Ó˚–

~£z xy£zò ¢Ó˚Ñ˛yÓ˚ Á ÓòîÆÓ˚̂ ÏÑ˛ òì%̨ ò ¢ÇÓ˚!«˛ì˛ Óò ˜ì˛!Ó˚Ó˚ ~ÓÇ ì˛yÓ˚ ¢%Ó˚«˛yÓ˚ ¢õhfl˛ «˛õì˛y xy Ï̂Ó˚y˛ô Ñ˛ Ï̂Ó˚ ~ÓÇ

Á£z Ó Ï̂òÓ˚ Á˛ôÓ˚ ¢Ó˚Ñ˛y Ï̂Ó˚Ó˚ ~Ñ˛õye x!ïÑ˛yÓ˚ fl˛iy!˛ôì˛ Ñ˛Ó˚y £Î˚– ~äÈyv ¸̨y Óò Ï̂Ñ˛ ¢ÇÓ˚!«˛ì˛ Óòñ ¢%Ó˚!«˛ì˛ Óò Á

xyM˛È!úÑ˛ Óy @˘Ãy Ï̂õÓ˚ Ó Ï̂ò ¶˛yÜ Ñ˛ Ï̂Ó˚–

~£z xy£zò ≤Ãâ˛!úì˛ !äÈú 1980 ¢yú ˛ôÎ≈hs˛ Îì˛«˛í òy ÷ï%õye Ñ˛y Ï̂‡˛Ó˚ ¢ÇÓ˚«˛í òy Ñ˛ Ï̂Ó˚ Óò ˆÌ Ï̂Ñ˛ ≤ÃyÆ xòƒyòƒ

ˆ¢Óy ˆÎõòÈÙÙÙÈ ã#Ó Ï̃Ó!â˛ Ï̂eƒÓ˚ ¢ÇÓ˚«˛í ~Ó˚ Á˛ôÓ˚ =Ó˚&c xy Ï̂¢– ~Ó˚̨ ôÓ˚ òì%̨ ò xy£zò ≤Ã Ï̂Î˚yãò !äÈú Ó Ï̂òÓ˚ ¢y!Ó≈Ñ˛

¢%Ó˚«˛yÓ˚ ì˛y!Ü Ï̂î ì˛y£z 1980 ¢y Ï̂ú Óò ¢ÇÓ˚«˛í xy£zò ≤Ãâ˛úò £Î˚–
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ÓòyM˛Èú ïπÇ¢ Óı˛ Ñ˛Ó˚yÓ˚ ãòƒ !Ó Ï̂ü°Ï ¶˛y Ï̂Ó ~£z xy£zò!›˛ ≤Ãâ˛úò Ñ˛Ó˚y £Î˚– ~£z xy£zò xò%ÎyÎ˚#ÈÙÙÙÈ

 ˆÑ˛w ¢Ó˚Ñ˛y Ï̂Ó˚Ó˚ xò%õ!ì˛ äÈyv ¸̨y ˆÑ˛yò ÓòyM˛Èú Ï̂Ñ˛ ¢ÇÓ˚«˛ Ï̂íÓ˚ xyÁì˛yÓ˚ Óy£ẑ ÏÓ˚ !ò Ï̂Î˚ ÎyÁÎ˚y Îy Ï̂Ó òy–

 ¢ÇÓ˚!«˛ì˛ ÓòyM˛È Ï̂úÓ˚ õ Ï̂ïƒ ˆÑ˛yòÓ˚Ñ˛õ xy=ò úyÜy Ï̂òyñ ˛ô÷â˛yÓ˚íñ ÜyäÈ Ñ˛y›˛y Á Óòã ¢¡ôî ¢Ç@˘Ã£ Ñ˛Ó˚y

Îy Ï̂Ó òy– Ñ˛Ó˚̂ Ïú üy!hfl˛ !£ Ï̂¢ Ï̂Ó 6 õy Ï̂¢Ó˚ ˆãú £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

 Ó˚yãƒ ¢Ó˚Ñ˛yÓ˚ ˆÑ˛w ¢Ó˚Ñ˛y Ï̂Ó˚Ó˚ xò%õ!ì˛ äÈyv ¸̨y v z̨îƒyò ˛ôyúòñ Ë°Ï!ï Üy Ï̂äÈÓ˚ â˛y°Ï £zì˛ƒy!îÓ˚ ãòƒ Ó Ï̂ò ã!õ

!îˆÏì˛ ˛ôyÓ˚ˆÏÓ òy–

S6V 2002 ¢y Ï̂úÓ˚ ã#Ó Ï̃Ó!â˛e xy£zò [The Biological Diversity Act, 2002]

1992 ¢y Ï̂ú ãy!ì˛¢Çá myÓ˚y ˜ãÓ !Ó!â˛eƒ ¢ Ï̂¡øúò xò%!¤˛ì˛ £Î˚ ÎyÓ˚ õ%Öƒ v ẑ̨ Ïjüƒ !äÈú ã#Ó ˜Ó!â˛ Ï̂eƒÓ˚ ¢ÇÓ˚«˛í

Ñ˛Ó˚y ~ÓÇ xyõy Ï̂îÓ˚ ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ô Ï̂îÓ˚ ïyÓ˚í Ï̂ÎyÜƒ (Sustainable use) ÓƒÓ£yÓ˚–

¶˛yÓ˚ì˛Á ~£z ¢ Ï̂¡øú Ï̂ò fl ∫̨y«˛Ó˚Ñ˛yÓ˚# ˆî Ï̂üÓ˚ õ Ï̂ïƒ ~Ñ˛!›˛ ~ÓÇ ~£z Óyïƒ ÓyïÑ˛ì˛y ˛ô)Ó˚í Ñ˛Ó˚yÓ˚ ãòƒ 2002 ¢y Ï̂ú

¶˛yÓ˚ì˛ ¢Ó˚Ñ˛yÓ˚ xy£zò!›˛ â˛yú% Ñ˛ Ï̂Ó˚ñ ~Ó˚ ≤Ãïyò Á ~Ñ˛õye ú«˛ƒ !äÈú ¶˛yÓ˚̂ Ïì˛Ó˚ ã#Ó ˜Ó!â˛ Ï̂eƒÓ˚ ¢ÇÓ˚«˛í–

ã#Ó ˜Ó!â˛eƒ ≠ ã# Ï̂ÓÓ˚ v z̨Í¢ ~ÓÇ ˆÎ Óylfl˛ì˛ Ï̂s˛fÓ˚ xÇü ì˛yÓ˚ !Ó!¶˛ß¨ì˛y ~ÓÇ 2!›˛ ≤Ããy!ì˛Ó˚ õ Ï̂ïƒ Óy ~Ñ˛£z

≤Ããy!ì˛Ó˚ õ Ï̂ïƒ xÌÓy Óylfl˛ì˛ Ï̂s˛fÓ˚ õ Ï̂ïƒ ˆÎ !Ó!¶˛ß¨ì˛y ˆîÖy ÎyÎ˚ ì˛y Ï̂Ñ˛ ˆÓyG˛yÎ˚–

˜ã!ÓÑ˛ ¢¡ôî ≠ ≤Ãyí#ñ v z̨!qîñ xí%ã#Ó xÌÓy ì˛y Ï̂îÓ˚ xÓ!ü‹T xÇüñ ì˛y Ï̂îÓ˚ ã#òÜì˛ ˛ôîyÌ≈ Óy Óy£ẑ Ï≤Ãyv˛yQ

ÎyÓ˚ ÓƒÓ£yÎ≈ õ)úƒ xy Ï̂äÈ ì˛y Ï̂Ñ˛ ˆÓyG˛yÎ˚ñ !Ñ˛ls˛ õyòÓ !ãòÜì˛ ˛ôîyÌ≈È ~Ó˚ õ Ï̂ïƒ xhs˛¶%≈̨ _´ òÎ˚–

ïyÓ˚í Ï̂ÎyÜƒ ÓƒÓ£yÓ˚ ≠ ã#Ó Ï̃Ó!â˛eƒ ~ÓÇ ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ôî Ï̂Ñ˛ ~õò¶˛y Ï̂Ó ÓƒÓ£yÓ˚ Ñ˛Ó˚y Îy Ï̂ì˛ ¶˛!Ó°ÏƒÍ ≤Ãã Ï̂ß√Ó˚

ÓƒÓ£yÓ˚ ~ÓÇ ì˛y Ï̂îÓ˚ â˛y!£îy ˆõ›˛y Ï̂òyÓ˚ ãòƒ xÓ!ü‹T Ìy Ï̂Ñ˛–

~£z xy£zò xò%ÎyÎ˚# ÈMoEFCCÙÈ~Ó˚ ì˛_¥yÓïy Ï̂ò òƒyüyòyú Óy Ï̂Î˚yv˛y£z¶˛y!¢≈!›˛ xÌ!Ó˚!›˛ (NBA) ˜ì˛!Ó˚ Ñ˛Ó˚y £Î˚–

~Ó˚ ¢îÓ˚ îÆÓ˚ ˆâ˛ß¨y£zñ ~Ó˚ Ñ˛yã £úÈÙÙÙÈ

 ~£z xy£ẑ Ïò !ÓÓ,ì˛ xy£zò ¢õ)̂ Ï£Ó˚ !òÎ˚s˛fí–

 ã#Ó Ï̃Ó!â˛eƒ ¢ÇÓ˚«˛í !Ó°Ï̂ ÏÎ˚ ¢Ó˚Ñ˛yÓ˚̂ ÏÑ˛ ˛ôÓ˚yõü≈ îyò–

 ˜ã!ÓÑ˛ ˙!ì˛£ƒ˛ô)í≈ fl˛iyò !òÓ≈yâ˛ Ï̂ò ¢Ó˚Ñ˛yÓ˚̂ ÏÑ˛ ˛ôÓ˚yõü≈ îyò

~£z xy£zò xò%ÎyÎ˚#

 fl˛iyò#Î˚ x!ïÓy¢#ñ â˛y!°Ïñ £y!Ñ˛õ ~ÓÇ ˜Óîƒ ÎyÓ˚y ã#Ó Ï̃Ó!â˛eƒ Ï̂Ñ˛ Ñ˛y Ï̂ã úy!Ü Ï̂Î˚ Ë°Ï%ï ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ ì˛yÓ˚y ~£z

xy£ẑ ÏòÓ˚ xyÁì˛yÓ˚ Óy£ẑ ÏÓ˚ ÌyÑ˛ Ï̂Ó–

 fl˛iyò#Î˚ Óy!¢®y Ï̂îÓ˚ ¢ÇÓ˚«˛ Ï̂íÓ˚ Á˛ôÓ˚ ~Ñ˛!›˛ x!¶˛õì˛ ÌyÑ˛ Ï̂Ó ~ÓÇ ì˛y @˘Ã£í Ï̂ÎyÜƒ–

 ãyì˛#Î˚ñ Ó˚yãƒñ xyM˛È!úÑ˛ hfl˛ Ï̂Ó˚ Óy Ï̂Î˚yv˛y£z¶˛y!¢≈!›˛ ö˛yu˛ ˜ì˛!Ó˚ Ñ˛Ó˚y £ Ï̂Ó–

 Óƒ!_´ !Ó!ï!ò Ï̂°Ïï úAáò Ñ˛Ó˚̂ Ïú ì˛yÓ˚ 5 ÓäÈ Ï̂Ó˚Ó˚ Ñ˛yÓ˚yÓy¢ Óy 10 ú«˛ ›˛yÑ˛y˛ ôÎ≈hs˛ ã!Ó˚õyòy !î Ï̂ì˛ £ Ï̂ì˛

˛ôy Ï̂Ó˚–
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6.11 xò%ü#úò#

¢!‡˛Ñ˛ v z̨_Ó˚!›˛ !òÓ≈yâ˛ò Ñ˛Ó˚&ò ≠

S1V ˆÑ˛yò!›˛ !@˘Ãò £yv z̨¢ Üƒy¢ òÎ˚

(i) CO2 (ii) CH4 (iii) N2 (iv) CFC

S2V x¡‘ Ó,!‹TÓ˚ ãòƒ îyÎ˚# Üƒy¢ ˆÑ˛yò‰!›˛⁄

(i) N2 (ii) CO2 (iii) CO2 (iv) O2

S3V òõ≈îy Ó§yâ˛yÁ xy Ï̂®yúòÑ˛yÓ˚# ˆòì,̨ c £úÈÙÙÙÈ

(i) ¢î≈yÓ˚ ˛ôy!›˛ú (ii) ˆõïy ˛ôy Ï̂›˛Ñ˛Ó˚ (iii) õ#Ó˚yˆÏÓò (iv) â˛!wÑ˛y ≤Ã¢yî

S4V CFC-Ó˚ 'Global warming potential' Ñ˛ì˛⁄

(i) 1 (ii) 23 (iii) 12.000 (iv) 270

S5V UV-C ~Ó˚ ì˛Ó˚D ˜îá≈ƒÈÙÙÙÈ

(i) 100-280 nm (ii) 280-310 nm (iii) 100-180 nm (iv) 315-400 nm

x!ì˛ ¢Ç!«˛Æ v z̨_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V !Ñ˛ Ï̂Î˚y Ï̂›˛y ˆ≤Ãy Ï̂›˛yÑ˛ú Ñ˛ Ï̂Ó fl ∫̨y«˛!Ó˚ì˛ £Î˚⁄

S2V !â˛˛ô Ï̂Ñ˛y xy Ï̂®yúò Ñ˛ Ï̂Ó £Î˚ ~ÓÇ ~Ó˚ õ%Öƒ ˆòì˛y ˆÑ˛ !äÈ Ï̂úò⁄

S3V 51A (g) !Ñ˛⁄

S4V Óòƒ≤Ãyí# ¢ÇÓ˚«˛í xy£zò 1972 xò%ÎyÎ˚# Ú≤Ãyí#Ó˚Û ¢ÇK˛y !îò–

S5V CFC !Ñ˛⁄

¢Ç!«˛Æ v z̨_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V ˆâ˛Ó˚̂ Ïòy!Óú î%á≈›˛òy xy Ï̂úyâ˛òy Ñ˛Ó˚&ò–

S2V õ!r› Δ̨Î˚yú ˆ≤Ãy Ï̂›˛yÑ˛ú Ñ˛ Ï̂Ó fl ∫̨y«˛!Ó˚ì˛ £Î˚ ~ÓÇ ~Ó˚ v ẑ̨ Ïjüƒ=!ú xy Ï̂úyâ˛òy Ñ˛Ó˚&ò–

S3V ãú ¢ÇÓ˚«˛ Ï̂íÓ˚ ˛ôk˛!ì˛=!ú xy Ï̂úyòy Ñ˛Ó˚&ò–

S4V Ó,£Í ãúyïyÓ˚ !¶˛!_Ñ˛ xy Ï̂®yúò ¢¡∫̂ Ïı˛ ¢Ç Ï̂«˛ Į̈̂ ô xy Ï̂úyâ˛òy Ñ˛Ó˚&ò–

S5V Á Ï̂ãyò hfl˛Ó˚ !Óòy Ï̂üÓ˚ Ñ˛yÓ˚í=!ú xy Ï̂úyâ˛òy Ñ˛Ó˚&ò–

v˛z_Ó˚ ¢Ç Ï̂Ñ˛ì˛

!òÓ≈yâ˛ò !¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V  (iii) 2  S2V  (ii) CO2  S3V (ii)  ˆõïy ˛ôy Ï̂›˛Ñ˛Ó˚

S4V  (iiiV  12–000  S5V  (i)  100-280 nm
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~Ñ˛Ñ˛È 7  ãò¢ÇÖƒy Á ˛ô!Ó˚̂ ÏÓü (Human Population and
Environment)

Ü‡˛ò

7.0 v ẑ̨ Ïjüƒ

7.1 ≤Ãhfl Į̈yÓòy

7.2 ãò¢ÇÖƒy (Human population)

7.2.1 ãò¢ÇÖƒy ˜Ó!ü‹Tƒ

7.3 ãò!Ó Ï̂fl˛≥˛yÓ̊í Á ˛ô!Ó̊ÓyÓ̊ Ñ˛úƒyí Ñ˛õ≈¢)!â˛ (Population explosion and Family welfare
programme)

7.3.1 ãò¢ÇÖƒy Ó,!k˛Ó˚ Ñ˛yÓ˚í

7.3.2 ãò!Ó Ï̂fl˛≥˛yÓ˚̂ ÏíÓ˚ ≤Ã¶˛yÓ

7.3.3 ˛ô!Ó̊ÓyÓ̊ Ñ˛úƒyí Ñ˛õ≈¢)â˛# (Family Welfare Program)

7.4 ˛ô!Ó˚̂ ÏÓü Á õyòÓ fl ∫̨yfl įƒ (Environment and Human Health)

7.4.1 õyòÓ fl ∫̨y Ï̂fl įƒÓ˚ Á˛ôÓ˚ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ≤Ã¶˛yÓ

7.5 ¢Çe´yõÑ˛ Óƒy!ï (Communicable Disease)

7.5.1 Î"y ˆÓ̊yÜ (Tuberculosis)

7.5.2 õƒy Ï̂ú!Ó̊Î̊y (Malaria)

7.5.3 ˆv˛D% (Dengue)

7.5.4 v˛y£z!Ó̊Î̊y Óy ˛ôyì˛úy ˛ôyÎ̊Öyòy (Diarrhea Diseases)

7.5.5 ~£zv˛¢ (AIDS)

7.6 x¢Çe´yõÑ˛ Óƒy!ï (Non-Communicable Diseases)

7.6.1 £*î Ï̂Ó̊yÜ (Cardiovascular Disease)

7.6.2 Ñ˛Ñ≈̨ ›˛ ˆÓ̊yÜ (Cancer)

7.6.3 õï%̂ Ïõ£ ˆÓ˚yÜ (Diabetes Mellitus)

7.7 xò%ü#úò#

7.8 ¢£yÎ̊Ñ˛ @˘Ãs įyÓú#



7.0 v ẑ̨ Ïjüƒ

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ Ï̂Ó˚ xy˛õ!l !l¡¨!°!áï˛ !Ó£ÏÎ˚=!° çyl Ï̂ï˛ ˛õyÓ˚̂ ÏÓl–

 çl§Çáƒy G ï˛yÓ˚ ˜Ó!¢‹Tƒ§Ù)•–

 çl!Ó Ï̂fl≥˛yÓ˚î G ˛õ!Ó˚ÓyÓ˚ Ü˛°ƒy Ï̂î Ü˛Ù≈§)ã˛#–

 ˛õ!Ó˚̂ ÏÓ¢ G ÙylÓ fl∫yfliƒ–

 !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ §Çe´yÙÜ˛ Óƒy!ôÓ˚ °«˛î G !ã˛!Ü˛Í§y–

 !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ x§Çe´yÙÜ˛ Óƒy!ôÓ˚ Ü˛yÓ˚î G ≤Ã!ï˛ Ï̂Ó˚yô ÓƒÓfliy–

7.1 ≤Ãhfl Į̈yÓòy

ãò¢ÇÖƒy Á ˛ô!Ó̊ Ï̂Óü Áì˛ Ï̂≤Ãyì˛¶˛y Ï̂Ó ~ Ï̂Ñ˛ x˛ô Ï̂Ó̊Ó̊ ¢y Ï̂Ì ¢¡ôÑ≈̨  Î%_´– õyò%̂ Ï°ÏÓ̊ ˆÓ§̂ Ïâ˛ ÌyÑ˛yÓ̊ ãòƒ ˆÎõò î)°Ïíõ%_´

˛¢%fl į ˛ô!Ó̊ Ï̂Óü ≤Ã Ï̂Î̊yãòñ ˆì˛õò£z ˛ô,!ÌÓ# Óy¢ Ï̂ÎyÜƒ £ Ï̂Î̊ v ẑ̨ Ï‡˛ Ï̂äÈ õyò%̂ Ï°ÏÓ̊ Ñ˛õ≈Ñ˛y[˛ Á òyòy ≤ÃÎ̊y Ï̂¢Ó̊ õyïƒ Ï̂õ– õyò%°Ï ì˛yÓ̊

Ó%!k˛õ_y Ï̂Ñ˛ Ñ˛y Ï̂ã úy!Ü Ï̂Î̊ xRy!úÑ˛yñ òÜÓ̊ñ Óy!íãƒñ !â˛!Ñ˛Í¢yüyfl f̨ £zì˛ƒy!î ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊ Ï̂äÈ– ~£z ¢õhfl˛ Ñ˛yÓ̊ Ï̂í£z ãò¢ÇÖƒy

xyã ˆÎ ˆÑ˛yò Ó̊y Ï̂‹T…Ó̊ Ñ˛y Ï̂äÈ ¢¡ôî SõyòÓ ¢¡ôîV !£¢y Ï̂Ó ˛ô!Ó̊!â˛ì˛– xyÓyÓ̊ xì˛ƒy!ïÑ˛ ãò!Ó Ï̂fl˛≥˛yÓ̊í ¢#!õì˛ ≤ÃyÑ,̨ !ì˛Ñ˛

¢¡ô Ï̂îÓ̊ xì˛ƒy!ïÑ˛ ÓƒÓ£yÓ̊ ~ÓÇ ˛ô!Ó̊ Ï̂Óü î)°Ï̂ ÏíÓ̊ Ñ˛yÓ̊ Ï̂í ˛ô!Ó̊íì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó̊– ãò¢ÇÖƒy Á ˛ô!Ó̊ Ï̂Ó Ï̂üÓ̊

xyhs˛É¢¡ôÑ≈̨ Ï̂Ñ˛ xò%ïyÓò Ñ˛Ó̊yÓ̊ ú Ï̂«˛ƒñ ~£z xïƒy Ï̂Î̊ ãò¢ÇÖƒyÓ̊ ˜Ó!ü‹Tƒ Á Ó,!k˛– ¢¡ô!Ñ≈̨ ì˛ !Ó!¶˛ß̈ ïyÓ̊íyñ ≤Ã!e´Î̊y ~ÓÇ

˛ô!Ó̊ Ï̂Óü Á fl ∫̨y Ï̂fl įƒÓ̊ Á˛ôÓ̊ ãò¢ÇÖƒyÓ,!k˛Ó̊ ≤Ã¶˛yÓ ¢¡ô Ï̂Ñ≈̨  ˛ôÎ≈y Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

7.2 ãò¢ÇÖƒy (Human population)

ãò¢ÇÖƒy Óy Ú˛ô˛ô%̂ ÏúüòÛ ü∑!›˛ úƒy!›˛ò ü∑ Ú˛ô˛ô%úy¢‰Û (Pupulas) ˆÌ Ï̂Ñ˛ ~ Ï̂¢ Ï̂äÈ ÎyÓ˚ xÌ≈ £ú ãòÜí– ~Ñ˛!›˛

!ò!î≈‹T ˆ¶˛Ô Ï̂Üy!úÑ˛ xM˛È Ï̂ú Ó¢Óy¢Ñ˛yÓ˚# ~ÓÇ ≤Ããòò «˛õì˛y ¢¡ôß¨ ~Ñ˛£z ˆÜy¤˛# Óy ≤Ããy!ì˛Ó˚ ã#Ó Ï̂Ñ˛ ãò¢ÇÖƒy

Óúy £Î˚– !ÓK˛y Ï̂òÓ˚ ˆÎ üyÖy ãò¢ÇÖƒy !ò Ï̂Î˚ xïƒÎ˚ò Ñ˛ Ï̂Ó˚ ì˛y Ï̂Ñ˛ ãò¢ÇÖƒyÓ˚ Óylfl˛!Óîƒy (Population Ecology)
Óúy £Î˚– ãò¢ÇÖƒyÓ˚ xyÑ˛yÓ˚ñ xyÑ,̨ !ì˛ñ £…y¢ñ Ó,!k˛ £zì˛ƒy!î ¢Ó£z ãò¢ÇÖƒyÓ˚ ˜Ó!ü‹Tƒ–

7.2.1 ãò¢ÇÖƒy ˜Ó!ü‹Tƒ

S1V xyÑ˛yÓ˚ Á áòc (Size and Density) ≠

ãò¢ÇÖƒyÓ˚ xyÑ˛yÓ˚ Óú Ï̂ì˛ Îì˛ ¢ÇÖƒ ≤Ãyí# xÓfl˛iyò Ñ˛Ó˚̂ ÏäÈ ì˛y Ï̂Ñ˛ ˆÓyG˛yÎ˚– ≤Ããy!ì˛Ó˚ ãò¢ÇÖƒyÓ˚ xyÑ˛yÓ˚ ã# Ï̂ÓÓ˚

ãß√ñ õ,ì%̨ ƒÓ˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ü#ú–

ãò¢ÇÖƒyÓ˚ xyÑ˛yÓ˚ È=È Îì˛=!ú ≤Ãyí# Óì≈̨ õy Ï̂ò xÓfl˛iyò Ñ˛Ó˚̂ ÏäÈ + ãß√ ÈÙÈ õ,ì%̨ ƒ–

≤Ã!ì˛ ÓÜ≈ !Ñ˛ Ï̂úy!õ›˛y Ï̂Ó˚ Ó¢Óy¢Ñ˛yÓ˚# õyò%̂ Ï°ÏÓ˚ ¢ÇÖƒy myÓ˚y ãòáòc ˛ô!Ó˚õy˛ô Ñ˛Ó˚y £Î˚– ãòáòc ˛ô!Ó˚õy˛ô myÓ˚y

õyÌy!˛ôä%È Ñ˛ì˛›˛y Ñ˛ Ï̂Ó˚ ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ôî õyò%°Ï ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚̂ ÏÓ Óy ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ ÏäÈ ì˛y !£ Ï̂¢Ó Ñ˛Ó˚y ¢Ω˛Ó £Î˚–
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S2V ãß√£yÓ˚ (Birth Rate) ≠

≤Ã!ì˛ ~Ñ˛ £yãyÓ˚ õyò%°Ï !˛ôä%È ÓäÈ Ï̂Ó˚ !ü÷Ó˚ ã Ï̂ß√Ó˚ ¢ÇÖƒy Ï̂Ñ˛ ãß√£yÓ˚ Óy fl˛i(ú ãß√£yÓ˚ Óúy £Î˚–

ãß√£yÓ˚ =  × 1000

v z̨ß¨ì˛ ˆîü ~ÓÇ v z̨ß¨Î˚òü#ú ˆî Ï̂üÓ˚ õ Ï̂ïƒ ãß√£y Ï̂Ó˚Ó˚ !Ó Ï̂ü°Ï ˛ô!Ó˚Óì≈̨ ò ú«˛ƒ Ñ˛Ó˚y ÎyÎ˚– ˆÎõòÈÙÙÙÈ 2011 ¢y Ï̂ú

v z̨ß¨ì˛ ˆîü=!úÓ˚ ãß√£yÓ˚ 12 xyÓyÓ˚ v z̨ß¨Î˚òü#ú ˆîü=!úÓ˚ ˆ«˛ Ï̂e 22 !äÈú–

S3V õ,ì%˛ƒ£yÓ˚ (Death Rate/Mortality) ≠

≤Ã!ì˛ ~Ñ˛ £yãyÓ˚ õyò%°Ï !˛ôä%È ÓäÈ Ï̂Ó˚ õ,ì˛ ˆúy Ï̂Ñ˛Ó˚ ¢ÇÖƒy Ï̂Ñ˛ Á£z ÓäÈ Ï̂Ó˚Ó˚ õ,ì%̨ ƒ£yÓ˚ Óúy £Î˚–

õ,ì%̨ ƒ£yÓ˚ =  × 1000

v z̨ß¨ì˛ ˆî Ï̂ü õ,ì%̨ ƒ £yÓ˚ v z̨ß¨Î˚òü#ú Á xò%ß¨ì˛ ˆî Ï̂üÓ˚ ì%̨ úòyÎ˚ Ñ˛õ ~ÓÇ ÷ï%õye Ó,k˛ Ï̂îÓ˚ õ,ì%̨ ƒÓ˚ ˛ô!Ó˚õyí ˆÓ!ü–

v z̨ß¨Î˚òü#ú Á xò%ß¨ì˛ ˆîü=!úÓ˚ ˆ«˛ Ï̂e Î%ÓÑ˛ Á !Ñ˛ Ï̂üyÓ˚̂ ÏîÓ˚ õ,ì%̨ ƒÓ˚ ˛ô!Ó˚õyí ˆÓ!ü–

S4V ÓÎ˚¢ !Óòƒy¢ (Age Distribution) ≠

ãò¢ÇÖƒyÓ˚ ~Ñ˛!›˛ =Ó˚&c˛ô)í≈ ˜Ó!ü‹Tƒ £ú ãò Ï̂Üy¤˛#Ó˚ õ Ï̂ïƒ ÓÎ˚¢ !Óòƒy¢– ˆÑ˛yò ˆÜy¤˛#Ó˚ õ Ï̂ïƒ xÓfl˛iyòÑ˛yÓ˚#

!Ó!¶˛ß¨ ÓÎ˚̂ Ï¢Ó˚ ãòÜ Ï̂íÓ˚ £yÓ˚̂ ÏÑ˛ ˆÓyG˛yÎ˚– ˛ô)Ó≈ ≤Ããß√«˛õ ÓÎ˚¢ S0ÈÙÈ18 ÓäÈÓ˚Vñ ≤Ããß√«˛õ ÓÎ˚¢ S18ÈÙÈ50 ÓäÈÓ˚Vñ

≤ÃyÑ˛ ≤Ããß√«˛õ ÓÎ˚¢ S50ÈÙÈ80 ÓäÈÓ˚V ~£z !ì˛ò!›˛ ¶˛y Ï̂Ü ÓÎ˚¢ !Óòƒy¢ Ï̂Ñ˛ ¶˛yÜ Ñ˛Ó˚y £Î˚– ÓÎ˚¢ !Óòƒy Ï̂¢Ó˚ Á˛ôÓ˚ ˆÑ˛yò

ãy!ì˛ Ï̂Üy¤˛#Ó˚ ãß√£yÓ˚ Á õ,ì%̨ ƒ£yÓ˚ !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚–

S5V ãò¢ÇÖƒy Ó,!k˛Ó˚ £yÓ˚ (Rate of Polulation Growth) ≠

ˆî Ï̂üÓ˚ ãò¢ÇÖƒy Ó,!k˛ Óy £…y Ï̂¢Ó˚ ˛ô!Ó˚õy˛ô Ñ˛Ó˚yÓ˚ ˆ«˛ Ï̂e ~Ñ˛!›˛ Ñ˛yÎ≈Ñ˛Ó˚# ïyÓ˚íy £ú Úãò¢ÇÖƒy Ó,!k˛Ó˚ £yÓ˚Û–

Ó˚y Ï̂‹T…Ó˚ õ Ï̂ïƒ ãß√£yÓ˚ Á õ,ì%̨ ƒ£y Ï̂Ó˚Ó˚ õ Ï̂ïƒ ˛ôyÌ≈Ñ˛ƒ Ï̂Ñ˛ ãò¢ÇÖƒy Ó,!k˛Ó˚ £yÓ˚ Óúy £ Ï̂Î˚ Ìy Ï̂Ñ˛–

ãò¢ÇÖƒy Ó,!k˛Ó˚ £yÓ˚  =  × 1000

S6V !úD xò%̨ ôyì˛ (Sex Ratio) ≠

≤Ã!ì˛ £yãyÓ˚ ãò ˛ô%Ó˚&ˆÏ°ÏÓ˚ !ò!Ó˚ˆÏÖ òyÓ˚#Ó˚ ¢ÇÖƒyˆÏÑ˛ !úD xò%˛ôyì˛ Óúy £Î˚– ˆÑ˛yò ¢¡±îyˆÏÎ˚Ó˚ !úˆÏDÓ˚

xò%˛ôyì˛ Á£z ¢õyˆÏãÓ˚ ¢yõy!ãÑ˛ v˛zß¨Î˚ˆÏòÓ˚ ~Ñ˛!›˛ ¢)â˛Ñ˛ Îy !úD ˜Ó°Ïõƒ ˆÓ˚yï Ñ˛ˆÏÓ˚– ¶˛yÓ˚ì˛ ~Ñ˛!›˛ ˛ô%Ó˚&°Ïì˛y!s˛fÑ˛

¢õyã £ÁÎ˚yÎ˚ ˛ô%Ó˚&°Ï !ü÷Ó˚ Ñ˛yõƒì˛y x!ïÑ˛ ì˛y£z xyã ¶˛yÓ˚ˆÏì˛ 1000 ãò ˛ô%Ó˚&ˆÏ°ÏÓ˚ !ò!Ó˚ˆÏÖ 940 ãò õ!£úy

v˛z˛ô!fl˛iì˛–

S7V ãò!Ó Ï̂fl˛≥˛yÓ˚í (Polulation Explosion) ≠

ãò!Ó Ï̂fl˛≥˛yÓ˚í Óú Ï̂ì˛ ˆÓyG˛yÎ˚ ãò¢ÇÖƒyÓ˚ x!ì˛Ó,!k˛– ˆÑ˛yò Ó˚y Ï̂‹T…Ó˚ õ,ì%̨ ƒ£y Ï̂Ó˚Ó˚ ì%̨ úòyÎ˚ o&ì˛ ãß√£yÓ˚ £ Ï̂ú

ãò!Ó Ï̂fl˛≥˛yÓ˚í á Ï̂›˛ Ìy Ï̂Ñ˛– ãò!Ó Ï̂fl˛≥˛yÓ˚í á›˛ Ï̂ú ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ô Ï̂îÓ˚ o&ì˛ £…y¢ñ îy!Ó˚oƒñ ˆÓÑ˛yÓ˚cñ ˆÓ˚yÜÓƒy!ïÓ˚ !üÑ˛yÓ˚

£zì˛ƒy!î ˆîÖy ÎyÎ˚– ãò!Ó Ï̂fl˛≥˛yÓ˚̂ ÏíÓ˚ !üÑ˛yÓ˚ xyõy Ï̂îÓ˚ ˆîü ¶˛yÓ˚ì˛ Á !â˛ò Îy xyã ~ì˛ v z̨ß¨Î˚̂ ÏòÓ˚ ˛ôÓ˚Á v z̨ß¨Î˚òü#ú

ˆî Ï̂üÓ˚ ì˛Ñ˛õy ˆáyâ˛y Ï̂ì˛ x«˛õ– ãò!Ó Ï̂fl˛≥˛yÓ˚í ì˛y£z ¢õhfl˛ ˆî Ï̂üÓ˚ xò@˘Ã¢Ó˚ì˛yÓ˚ ≤Ãïyò Ñ˛yÓ˚í–

ÓäÈˆÏÓ˚ õ,ì˛ ˆúyˆÏÑ˛Ó˚ ¢ÇÖƒy

ˆõy›˛ Óì≈˛õyò ãò¢ÇÖƒy

ÓäÈˆÏÓ˚ ã#!Óì˛ òÓãyì˛ˆÏÑ˛Ó˚ ¢ÇÖƒy

ˆõy›˛ Óì≈˛õyò ãò¢ÇÖƒy

ÓäÈˆÏÓ˚ ã#!Óì˛ òÓãyì˛ˆÏÑ˛Ó˚ ¢ÇÖƒy

ˆõy›˛ Óì≈˛õyò ãò¢ÇÖƒy
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S8V ïyÓ˚í «˛õì˛y (Carrying Capacity) :

ãò!Ó Ï̂fl˛≥˛yÓ˚í ~ÓÇ ≤ÃyÑ,̨ !ì˛Ñ˛ ¢¡ô Ï̂îÓ˚ x!ì˛!Ó˚_´ ÓƒÓ£y Ï̂Ó˚Ó˚ ≤Ã¢ Ï̂D ˛ô,!ÌÓ#Ó˚ ïyÓ˚í «˛õì˛yÓ˚ !Ó°ÏÎ˚!›˛ xyã x!ì˛Ó

=Ó˚&c˛ô)í≈ !Ó°ÏÎ˚ £ Ï̂Î˚ î§y!v ¸̨̂ ÏÎ˚̂ ÏäÈ– ˆÑ˛yò !ò!î≈‹T xM˛È Ï̂úÓ˚ ≤ÃyÆ ¢¡ôî ˆÎ ¢ÇÖƒÑ˛ õyò%̂ Ï°ÏÓ˚ â˛y!£îy ˆõ›˛y Ï̂ì˛ ˛ôy Ï̂Ó˚

ì˛y Ï̂Ñ˛ ì˛yÓ˚ ïyÓ˚í «˛õì˛y Óúy £Î˚– ïyÓ˚í «˛õì˛y x!ì˛e´õ Ñ˛Ó˚yÓ˚ ˛ôÓ˚ ˛ôÎ≈yÆ v z̨̨ ôyîyò òy ˛ôyÓyÓ˚ ãòƒ v z̨_´ ≤Ããy!ì˛Ó˚

ãò¢ÇÖƒy £…y¢ ˛ôyÎ˚–

!â˛e ≠ 7.1 ïyÓ˚í «˛õì˛y (Carrying Capacity)

7.3 ãò!ÓˆÏfl˛≥˛yÓ˚í Á ˛ô!Ó˚ÓyÓ˚ Ñ˛úƒyí Ñ˛õ≈¢)!â˛ (Population explosion and
Family welfare programme)

¶˛yÓ˚ì˛ xyã !Ó Ï̂Ÿª !mì˛#Î˚ Ó,£_õ ãòÓ˝ú ˆîüñ !Ó Ï̂ŸªÓ˚ ˆõy›˛ ãò¢ÇÖƒyÓ˚ 13% õyò%°Ï ¶˛yÓ˚̂ Ïì˛ Ó¢Óy¢ Ñ˛ Ï̂Ó˚–

Óì≈̨ õy Ï̂ò â˛#ò ≤ÃÌõ fl˛iyò x!ïÑ˛yÓ˚ Ñ˛ Ï̂Ó˚ ÌyÑ˛ Ï̂úÁñ ¢õ#«˛y myÓ˚y ~Ñ˛!›˛ xò%õyò Ñ˛Ó˚y ÎyÎ˚ ˆÎ 2028 ¢y Ï̂ú ¶˛yÓ˚ì˛

â˛# Ï̂òÓ˚ ãò¢ÇÖƒy Ï̂Ñ˛ äÈy!˛ô Ï̂Î˚ Îy Ï̂Ó– ì˛yÓ˚ ~Ñ˛õye Ñ˛yÓ˚í â˛#ò !ÓÜì˛ î%£z îüÑ˛ ï Ï̂Ó˚ ì˛yÓ˚ ãò¢ÇÖƒy Ó,!k˛Ó˚ £yÓ˚̂ ÏÑ˛

x Ï̂òÑ˛ Ñ˛!õ Ï̂Î˚ ~ Ï̂ò Ï̂äÈñ ¶˛yÓ˚ì˛ Îy ˛ôy Ï̂Ó˚!ò v z̨̨ ôÓ˚ls˛ 2011 ¢y Ï̂úÓ˚ ˛¢õ#«˛yÓ˚ ˛ôÓ˚ ˆîÖy ÎyÎ˚ î%£z îü Ï̂Ñ˛ 1990 ˆÌ Ï̂Ñ˛

2011 ¢y Ï̂úÓ˚ õ Ï̂ïƒ ãò¢ÇÖƒy Ó,!k˛ ˆ˛ô Ï̂Î˚̂ ÏäÈ â˛yÓ˚ =í–

¢yÓ˚!í 7.1 ≠ ¶˛yÓ˚̂ Ïì˛ ãò¢ÇÖƒyÓ˚ Ó,!k˛ Sv z̨Í¢ ≠ ¶˛yÓ˚ì˛#Î˚ ãòÜíòyV

ãòÜíòyÓ˚ ÓäÈÓ˚ ãò¢ÇÖƒy SˆÑ˛y!›˛ˆÏì˛V ãòÜíòyÓ˚ îüˆÏÑ˛ Ó,!k˛ SˆÑ˛y!›˛ˆÏì˛V ãò¢ÇÖƒyÓ˚ Ó,!k˛Ó˚ üì˛yÇü

1901 23.83 ÈÙÙÙÈ ÈÙÙÙÈ

1911 25.20 1.37 5.35

1921 25.13 0.07 0.32

1931 27.89 2.76 11.00

1941 31.86 3.79 14.22

1951 36.10 4.24 13.30

1961 43.92 7.82 21.50

1971 54.81 10.89 24.80

1981 68.59 13.78 24.70

1991 84.63 16.04 23.80

2001 102.87 18.24 21.30

2011 121.01 18.14 17.64
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¢yÓ˚!í Ï̂ì˛ S7.1V ˆîÖy ÎyÎ˚ 1971 ˆÌ Ï̂Ñ˛ ãò¢ÇÖƒy Ó,!k˛Ó˚ üì˛yÇü £…y¢ ˆ˛ô Ï̂úÁ ãòÜíòy îü Ï̂Ñ˛ Ó,!k˛Ó˚

˛ô!Ó˚õyí ˆÓ Ï̂v ¸̨£z â˛ Ï̂ú Ï̂äÈ– ì˛yÓ˚ Ñ˛yÓ˚í £úñ ¶˛yÓ˚̂ Ïì˛Ó˚ xyÎ%̊ Ñ˛y‡˛y Ï̂õyÓ˚ !î Ï̂Ñ˛ ì˛yÑ˛y Ï̂ú ˆîÖy ÎyÎ˚ 2011 ¢y Ï̂ú 33

üì˛yÇü õyò%̂ Ï°ÏÓ˚ ÓÎ˚¢ 15 ÓäÈÓ˚ Óy ì˛yÓ˚ Ñ˛õ– ¢%ì˛Ó˚yÇ ÓÎ˚¢ Ó,!k˛Ó˚ ¢y Ï̂Ì ¢y Ï̂Ì xyÜyõ# !î Ï̂ò ì˛yÓ˚y ãò¢ÇÖƒy Ó,!k˛ Ï̂ì˛

xÇü@˘Ã£í Ñ˛Ó˚̂ ÏÓ– ö˛ Ï̂ú !fl˛i!ì˛ü#ú xÓfl˛iyÎ˚ ˆ˛ôÔ§äÈ Ï̂ì˛ xyÓ˚Á 35 ÓäÈÓ˚ x Į̈̂ ô«˛y Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó ~ÓÇ ¶˛yÓ˚̂ Ïì˛Ó˚ ãò¢ÇÖƒy

2050 ¢yú òyÜyî 175 ˆÑ˛y!›˛ Ï̂ì˛ ˆ˛ôÔ§äÈ Ï̂Ó– ~£z !Ó˛ô%ú ãò¢ÇÖƒyÓ˚ Ó,!k˛Ó˚ îyÎ˚ xyõy Ï̂îÓ˚ õ Ï̂ì˛y ˆî Ï̂üÓ˚ ˛ô Ï̂«˛

ˆòÁÎ˚y x¢Ω˛Ó– ì˛y£z ãò!Ó Ï̂fl˛≥˛yÓ˚í xyõy Ï̂îÓ˚ ~Ñ˛!›˛ xòƒì˛õ ¢yõy!ãÑ˛ Á xÌ≈̃ Ïò!ì˛Ñ˛ ¢õ¢ƒy–

7.3.1 ãò¢ÇÖƒy Ó,!k˛Ó˚ Ñ˛yÓ˚í

ãß√£yÓ˚ Á õ,ì%̨ ƒ £y Ï̂Ó˚Ó˚ õ Ï̂ïƒ Óƒy˛ôÑ˛ ÓƒÓïyò£z ¶˛yÓ˚̂ Ïì˛Ó˚ ãò¢ÇÖƒy Ó,!k˛Ó˚ xòƒì˛õ Ñ˛yÓ˚í– xòƒyòƒ ˆî Ï̂üÓ˚ õ Ï̂ì˛y

!â˛!Ñ˛Í¢y üy Ï̂fl˛f v z̨ß¨!ì˛Ó˚ õyïƒ Ï̂õ ¶˛yÓ˚̂ Ïì˛ õ,ì%̨ ƒ £yÓ˚ x Ï̂òÑ˛ £…y¢ £ Ï̂Î˚̂ ÏäÈ !Ñ˛ls˛ ãß√£yÓ˚ !òÎ˚s˛fí Ñ˛Ó˚y ¢Ω˛Ó £Î˚!ò–

¢õ#«˛y myÓ˚y ãyòy ˆÜ Ï̂äÈ ¶˛yÓ˚̂ Ïì˛Ó˚ 41% õ!£úy !òÓ˚«˛Ó˚ ~ÓÇ ì˛yÓ˚y ˆÑ˛yòÓ˚Ñ˛õ ãß√ !òÎ˚s˛fí Ñ˛Ó˚yÓ˚ ˛ôk˛!ì˛ ãy Ï̂òò

òy– ~äÈyv ¸̨y ˛ô%e ¢hs˛yò Ñ˛yõòyñ ïõ≈#Î˚ x˛ôÓƒyÖƒyñ !ò¡¨ ã#Óò ÎyeyÓ˚ õyòñ Ó˝ !ÓÓy£ £zì˛ƒy!îÁ ãò¢ÇÖƒyÓ˚ Ó,!k˛ Ï̂Ñ˛

cÓ˚y!ß∫ì˛ Ñ˛ Ï̂Ó˚̂ ÏäÈ– ¢ Ï̂Ó≈y˛ô!Ó˚ ¢Ó˚Ñ˛yÓ˚ Ñ˛ì,≈̨ Ñ˛ Ü,£#ì˛ ˛ô!Ó˚ÓyÓ˚ Ñ˛úƒyí Ñ˛õ≈¢)!â˛Ó˚ Óyhfl˛ÓyÎ˚̂ ÏòÓ˚ v z̨̨ ôÎ%_´ ˛ô!Ó˚Ñ˛y‡˛y Ï̂õyÓ˚

x¶˛y Ï̂Ó ãß√ !òÎ˚s˛fí Ñ˛yÎ≈Ñ˛Ó˚ £Î˚!ò–

7.3.2 ãò!Ó Ï̂fl˛≥˛yÓ˚̂ ÏíÓ˚ ≤Ã¶˛yÓ

ãò!Ó Ï̂fl˛≥˛yÓ˚í ¶˛yÓ˚̂ Ïì˛ !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ xy!Ì≈Ñ˛ ¢yõy!ãÑ˛ Á Ó˚yã Ï̃ò!ì˛Ñ˛ ¢õ¢ƒyÓ˚ ãß√ !î Ï̂Î˚̂ ÏäÈ– õyÌy!˛ôä%È xyÎ˚

Á ¢¡ô Ï̂îÓ˚ ¢%Ó^˘›˛ Ï̂ò ¢Ó˚Ñ˛y!Ó˚ Á ˆÓ¢Ó˚Ñ˛y!Ó˚ ¢Çfl˛iy=!ú Ó˝ ≤ÃÎ˚y¢ Ñ˛ Ï̂Ó˚Á x¢ö˛ú– x!ïÑ˛ ãò!Ó Ï̂fl˛≥˛yÓ˚̂ ÏíÓ˚ ãòƒ

¶˛yÓ˚ì˛Ó°Ï≈ xyã òyòy ¢õ¢ƒyÓ˚ ¢¡ø%Ö#ò £ Ï̂Î˚̂ ÏäÈ– ¢õ¢ƒy=!ú £úÈÙÙÙÈ ˆÓÑ˛yÓ˚cñ îy!Ó˚oñ x!ü«˛yñ x˛ô%!‹Tñ Öyîƒ ¢B˛›˛ñ

˛ôyò#Î˚ ãú ¢B˛›˛ñ fl %̨Òú Á £y¢˛ôyì˛y Ï̂úÓ˚ ¢%!Óïyúy Ï̂¶˛ x¢õÌ≈ñ x˛ôÎ≈yÆ ˛ô!Ó˚Ó£ò ÓƒÓfl˛iyñ ¢Çe´yõÑ˛ ˆÓ˚y Ï̂ÜÓ˚ !Óhfl˛yÓ˚ñ

!ü÷◊!õÑ˛ñ x¢yõy!ãÑ˛ !e´Î˚yÑ˛úy˛ô Ó,!k˛ñ ˛ô!Ó˚̂ ÏÓü î)°Ïí £zì˛ƒy!î– ~£z ïÓ˚̂ ÏòÓ˚ ≤Ãâ%̨ Ó˚ ¢õ¢ƒyÎ˚ ¶˛yÓ˚ì˛Ó°Ï≈ xyã

ãã≈!Ó˚ì˛ñ ì˛yÓ˚ ~Ñ˛õye xòƒì˛õ Ñ˛yÓ˚í ãò!Ó Ï̂fl˛≥˛yÓ˚í– ì˛y£z xyãÁ ¶˛yÓ˚ì˛ v z̨ß¨Î˚òü#ú ˆîü=!úÓ˚ ~Ñ˛!›˛–

7.3.3 ˛ô!Ó˚ÓyÓ˚ Ñ˛úƒyí Ñ˛õ≈¢)â˛# (Family Welfare Program)

ˆÑ˛w ¢Ó˚Ñ˛y Ï̂Ó˚Ó˚ xï# Ï̂ò 1951 ¢y Ï̂ú ¶˛yÓ˚̂ Ïì˛ ãyì˛#Î˚ ˛ô!Ó˚ÓyÓ˚ Ñ˛úƒyí Ñ˛õ≈¢)â˛# â˛yú% Ñ˛Ó˚y £Î˚– ≤Ãïyò ú«˛ƒ £ú

ãß√ !òÎ˚s˛fí– ≤ÃÌõ Á !mì˛#Î˚ ˛ôM˛ÈÓy!°Ï≈Ñ˛# Ñ˛õ≈¢)â˛#!›˛ ˛ô%̂ ÏÓ˚y›˛y£z !Ñœ̨ !òÑ˛ƒyú !¶˛!_Ñ˛ !äÈú– !Ñ˛ls˛ 1961 ¢y Ï̂úÓ˚

ãò¢%õy!Ó˚Ó˚ ˛ôÓ˚ ì˛y ˛ô%̂ ÏÓ˚y˛ô%!Ó˚ !ü«˛yîyò Á !Ñœ̨ !òÑ˛ƒyú !¶˛!_Ñ˛ £Î˚– ˛ôÓ˚Óì≈̨ #Ñ˛y Ï̂ú â˛ì%̨ Ì≈ Á ˛ôM˛Èõ ˛ôMÈ˛Óy!°Ï≈Ñ˛#

˛ô!Ó˚Ñ˛“òy Ï̂ì˛ ãß√£yÓ˚ 35 ˆÌ Ï̂Ñ˛ 32ˆì˛ òy!õ Ï̂Î˚ xyòyÓ˚ ˛ô!Ó˚Ñ˛“òy ˆòÁÎ˚y £Î˚– x‹Tõ ˛ô!Ó˚Ñ˛“òy Ï̂ì˛ S1992ÈÙÈ97V

NGO =!ú Ï̂Ñ˛ Ñ˛y Ï̂ã úyÜy Ï̂òyÓ˚ ˛ô!Ó˚Ñ˛“òy ˆòÁÎ˚y £Î˚– ¶˛yÓ˚̂ Ïì˛Ó˚ ãyì˛#Î˚ Ñ˛úƒyí Ñ˛õ≈¢)â˛# ãß√!òÎ˚s˛f Ï̂íÓ˚ ãòƒ

òyòyÓ˚Ñ˛ Ï̂õÓ˚ ãß√ !ò Ï̂Ó˚yïÑ˛ ¢yõ@˘Ã#Ó˚ ≤Ãhfl˛yÓ ˆîÎ˚ñ ˆÎõòÈÙÙÙÈ Ñ˛ Ï̂u˛yõñ Ü¶≈̨ !ò Ï̂Ó˚yïÑ˛ Ó!v ¸̨ñ £zr› Δ̨y £zv z̨Ó˚y£zò !v˛¶˛y£z¢

(IUD) ˆÎõòÈÙÙÙÈ Ñ˛˛ôyÓ˚ÈÙÈ!›˛– ~äÈyv ¸̨y Ü¶ ≈̨!ò Ï̂Ó˚yïÑ˛ñ ãß√!òÎ˚s˛fí ¢¡ô Ï̂Ñ≈̨  ãò¢ Ï̂â˛ì˛òì˛y õ)úÑ˛ Ñ˛õ≈¢)â˛# @˘Ã£í ~ÓÇ ì˛y

¢ö˛ú Ñ˛Ó˚yÓ˚ ãòƒ ¢Ó˚Ñ˛y!Ó˚ Á ˆÓ¢Ó˚Ñ˛y!Ó˚ ¢Çfl˛iy=!ú Ï̂Ñ˛ Ñ˛y Ï̂ã úyÜy Ï̂òy £Î˚– 2002ÈÙÈ2003 ¢y Ï̂ú x!òÎ˚!s˛fì˛ ˆÎÔò

¢Ç Ï̂ÎyÜ Óy xÎy!â˛ì˛ Ü¶≈̨ yÓfl˛iy Ï̂Ñ˛ ˆÓ˚yï Ñ˛Ó˚yÓ˚ ãòƒ xy˛ôì˛Ñ˛yú#ò Ü¶≈̨ !ò Ï̂Ó˚yïÑ˛ Ó!v ¸̨Ó˚ ≤Ãâ˛úò Ñ˛Ó˚y £Î˚– v z̨̨ ô!Ó˚v z̨_´

˛ôk˛!ì˛ äÈyv ¸̨y xyÓ˚Á ~Ñ˛!›˛ Ó˝ú ≤Ãâ˛!úì˛ ˛ôk˛!ì˛ £ú Óı˛ycÑ˛Ó˚í– ãyì˛#Î˚ ˛ô!Ó˚ÓyÓ˚ Ñ˛úƒyí Ñ˛õ≈¢)â˛#Ó˚ xhs˛Ü≈ì˛

Óı˛ycÑ˛Ó˚í ˛ôk˛!ì˛=!ú £úÈÙÙÙÈ

 !›˛v ẑ̨ ÏÓƒQ!õ ≠ ~!›˛ õ!£úy Ï̂îÓ˚ Óı˛ycÑ˛Ó˚í ˛ôk˛!ì˛ Îy ö˛ƒy Ï̂úy!˛ôÎ˚yò òy!ú Ï̂Ñ˛ ˆÑ˛ Ï̂›˛ Ñ˛Ó˚y £Î˚–

¶˛ƒy!¢Q!õ ≠ ~!›˛ ˛ô%Ó˚&°Ï̂ ÏîÓ˚ Óı˛ycÑ˛Ó˚í ˛ôk˛!ì˛ Îy ¶˛ƒy¢ !v˛ö˛y Ï̂Ó˚™ Ï̂Ñ˛ ˆÑ˛ Ï̂›˛ Ñ˛Ó˚y £Î˚–
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7.4 ˛ô!Ó˚̂ ÏÓü Á õyòÓ fl ∫̨yfl˛iƒ (Environment and Human Health)

õyòÓ fl ∫̨yfl˛iƒ Óú Ï̂ì˛ ˆÑ˛Óú ˆÓ˚yÜñ Ë°Ï%ïñ v˛y_´yÓ˚ñ £y¢˛ôyì˛yú Ï̂Ñ˛ ˆÓyG˛yÎ˚ òyñ fl ∫̨yfl˛iƒ Óú Ï̂ì˛ ˆÓyG˛yÎ˚ ò# Ï̂Ó˚yÜ ˆî£–

˛ô!Ó˚̂ ÏÓü!Óî Ï̂îÓ˚ õ Ï̂ì˛ fl ∫̨yfl˛iƒ £ú õyò%°Ï ~ÓÇ ì˛yÓ˚ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ õ Ï̂ïƒ ˛≤ÃyíÓhs˛ ¢£yÓfl˛iyò– xÌ≈yÍ x¢¡ô)í≈ õyò%°Ï Á

x¢¡ô)í≈ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ xyd¢¡ôÑ≈̨  ˆÓ˚y Ï̂ÜÓ˚ ¢,!‹T Ñ˛ Ï̂Ó˚– fl ∫̨yfl˛iƒñ !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚ õyò%̂ Ï°ÏÓ˚ ˜î!£Ñ˛ñ ¢yõy!ãÑ˛ñ õyò!¢Ñ˛ñ

¢Çfl ,̨Ò!ì˛Ñ˛ñ xÌ≈̃ Ïò!ì˛Ñ˛ Á Ó˚yã Ï̃ò!ì˛Ñ˛ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ v z̨̨ ôÓ˚–

!ÓŸª fl ∫̨yfl˛iƒ ¢Çfl˛iy (WHO) ~Ó˚ õ Ï̂ì˛ fl ∫̨yfl˛iƒ £ú ˜î!£Ñ˛ñ õyò!¢Ñ˛ Á ¢yõy!ãÑ˛ ˛ô!Ó˚̨ ô)í≈ì˛yÓ˚ ¢y!Ó≈Ñ˛ ≤ÃÑ˛yü– xÌ≈yÍ

!Ó Ï̂ü°Ï ˆ¶˛Ô Ï̂Üy!úÑ˛ ~ÓÇ ¢yõy!ãÑ˛ xÓfl˛iy Ï̂ò ~Ñ˛ãò ÓÎ˚¢ Á !úD ¢y Į̈̂ ô Ï̂«˛ fl ∫̨y¶˛y!ÓÑ˛¶˛y Ï̂Ó ¢õhfl˛ xD ≤Ãì˛ƒ Ï̂DÓ˚

˛ô!Ó˚â˛yúòyÎ˚ Ñ˛yÎ≈ ¢¡ôyîò Ñ%̨ üúì˛y £ú ¢%fl ∫̨y Ï̂fl˛iƒÓ˚ ú«˛í–

fl ∫̨y Ï̂fl˛iƒÓ˚ =íÜì˛ xÓfl˛iyÓ˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚ fl ∫̨yfl˛iƒ Ï̂Ñ˛ Ñ˛ì˛=!ú ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚y £ Ï̂Î˚̂ ÏäÈ– ÎÌyÈÙÙÙÈ

ïòydÑ˛ fl ∫̨yfl˛iƒ ↔ v z̨ß¨ì˛Ó˚ fl ∫̨yfl˛iƒ ↔ ˆÓ˚y Ï̂ÜÓ˚ xò%̨ ô!fl˛i!ì˛ // x˛ô!Ó˚Ñ˛!“ì˛ x¢%Ö ↔ x¢%fl˛iì˛y ↔ x!ïÑ˛

x¢%fl˛iì˛y ↔ õ,ì%̨ ƒ

7.4.1 õyòÓ fl ∫̨y Ï̂fl˛iƒÓ˚ Á˛ôÓ˚ ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ≤Ã¶˛yÓ

˛ô!Ó˚̂ ÏÓü õyòÓ fl ∫̨yfl˛iƒ Ï̂Ñ˛ ≤Ãì˛ƒ«˛ Á ˛ô Ï̂Ó˚y«˛¶˛y Ï̂Ó ≤Ã¶˛y!Óì˛ Ñ˛ Ï̂Ó˚– ˛ô!Ó˚̂ ÏÓü Ï̂Ñ˛ î%!›˛ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚y ÎyÎ˚ÈÙÙÙÈ

xy¶˛ƒhs˛Ó˚#ò Á Óy!£ƒÑ˛ ˛ô!Ó˚̂ ÏÓü– xy¶˛ƒhs˛Ó˚#ò ˛ô!Ó˚̂ ÏÓü Îy xy¢ Ï̂ú õyò%̂ Ï°ÏÓ˚ xy¶˛ƒhs˛Ó˚#ò xDñ ≤Ãì˛ƒDñ ˆÑ˛y°Ï Ñ˛úy

£zì˛ƒy!îÓ˚ ¢£yÓfl˛iy Ï̂òÓ˚ õyïƒ Ï̂õ ˆî£ ¢%‡˛yõ Á ¢Óú £ Ï̂Î˚ Á Ï̂‡˛– xòƒ!î Ï̂Ñ˛ õyòÓ !ü÷ ¶)̨ !õ¤˛ £ÁÎ˚yÓ˚ ˛ôÓ˚ ˆÌ Ï̂Ñ˛£z

˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢õß∫̂ ÏÎ˚ õyò!¢Ñ˛ Á ¢yõy!ãÑ˛ ¶˛y Ï̂Ó õyò%̂ Ï°ÏÓ˚ ˜î!£Ñ˛ñ ≤ÃyÑ,̨ !ì˛Ñ˛ Á õyò!¢Ñ˛ !ÓÑ˛yü ¢¡ô)í≈ £Î˚–

˛ô!Ó̊ Ï̂Óü Î!î ˆÓ̊yÜ ã#Óyí%Ó̊ ÓÇü !Óhfl˛yÓ̊ ¢£yÎ̊Ñ˛ £Î̊ Óy äÈv˛̧y Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó̊ ì˛Öò õyò%°Ï ˆÓ̊y Ï̂ÜÓ̊ Ñ˛Ó Ï̂ú ˛ô Ï̂v˛̧–

xyÓyÓ̊ ˛ô!Ó̊ Ï̂Óü Î!î õyòÓ ˆî Ï̂£Ó̊ ¢£yÎ̊Ñ˛ £ Ï̂Î̊ Á Ï̂‡˛ ì˛ Ï̂Ó ì˛yÓ̊ ˆÓ̊yÜ ã#Óyí%Ó̊ !ÓÓ̊& Ï̂k˛ ¢%Ó̊«˛y ÓúÎ̊ ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊– ¢£ã

Ñ˛ÌyÎ̊ Óúy ÎyÎ̊ ˛ô!Ó̊ Ï̂Óü !fl į!ì˛ü#ú î Ï̂[˛Ó̊ òƒyÎ̊ Ñ˛yã Ñ˛ Ï̂Ó̊ñ !Ñ˛ä%Èõye ˛ô!Ó̊Óì≈̨ ò ˆÓ̊yÜ ¢,!‹TÓ̊ Ñ˛yÓ̊í £ Ï̂ì˛ ˛ôy Ï̂Ó̊– ã#Óyí%ñ

õyòÓ Ï̂î£ Á ˛ô!Ó̊ Ï̂Ó Ï̂üÓ̊ xyd ¢¡ôÑ≈̨ Ï̂Ñ˛ ~!˛ô Ï̂v˛!õÁú!ãÑ˛ƒyú › Δ̨y Ï̂Î̊v˛ (Epidemiological Triad) Óúy ÎyÎ̊–

!â˛e 7.2 ≠ ˆÓ˚yÜã#Óyí%ñ õyòÓ Ï̂î£ Á ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ xyd¢¡ôÑ≈̨  Sv z̨Í¢ ≠ Text Book of Preventive and
Social Medicine, -K, ParkV
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7.5 ¢Çe´yõÑ˛ Óƒy!ï (Communicable Disease)

Ñ˛ Ï̂Î˚Ñ˛!›˛ ¢Çe´yõÑ˛ Óƒy!ï ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó˚y £úÈÙÙÙÈ

7.5.1 Î"y ˆÓ˚yÜ (Tuberculosis)

Î"y Óy !›˛!Óñ M. tuberculosis òyõÑ˛ ã#Óyí%á!›˛ì˛ ˆÓ˚yÜñ ¢yïyÓ˚íì˛ ö%̨ ¢ö%̨ ¢ñ x!fl˛iñ !ú¡≥˛ñ @’ƒyu˛¢ Á x!fl˛iÓ˚

¢ÇˆÏÎyÜ fl˛iˆÏú !›˛!ÓÓ˚  ¢Çe´õí á Ï̂›˛ Ìy Ï̂Ñ˛– !Ó Ï̂Ÿª !›˛!Ó xye´yhs˛ ˆîü=!úÓ˚ õ Ï̂ïƒ ¶˛yÓ˚ì˛ ≤ÃÌõ fl˛iyò x!ïÑ˛yÓ˚ Ñ˛ Ï̂Ó˚

xy Ï̂äÈ– ≤Ã!ì˛ ÓäÈÓ˚ ≤ÃyÎ˚ 18 ú«˛ ˆúyÑ˛ !›˛!Ó myÓ˚y xye´yhs˛ £ Ï̂Î˚ Ìy Ï̂Ñ˛ ~ÓÇ ì˛y Ï̂îÓ˚ õ Ï̂ïƒ 4 ú«˛ ˆúyÑ˛ õyÓ˚yÁ ÎyÎ˚–

¢Çe´õí ≠

~!›˛ ~Ñ˛!›˛ ÓyÎ%̊ Óy!£ì˛ ˆÓ˚yÜ– xye´yhs˛ Î"y ˆÓ˚yÜ#Ó˚ Ñ˛y!üñ Ì%ì%̨ ñ Ñ˛ö˛ñ ˆŸ’‹øyÓ˚ õyïƒ Ï̂õ ˆÓ˚y Ï̂ÜÓ˚ ã#Óyí% Óyì˛y Ï̂¢

äÈv ¸̨yÎ˚ ~ÓÇ ¢%fl˛i õyò%°Ï̂ ÏÑ˛ xye´yhs˛ Ñ˛ Ï̂Ó˚– ã#Óyí% ¢Çe´õ Ï̂íÓ˚ ¢yïyÓ˚íì˛ 3ÈÙÈ6 ¢Æy Ï̂£Ó˚ ˛ôÓ˚ Î"y ˆÓ˚yÜ ≤ÃÑ˛yü ˛ôyÎ˚–

ú«˛í ≠ Î"y ˆÓ˚y Ï̂ÜÓ˚ ¢Çe´yõ Ï̂íÓ˚ ú«˛í=!ú £úÈÙÙÙÈ

~Ñ˛ õy¢ Óy ì˛yÓ˚ ˆÓ!ü !îò ï Ï̂Ó˚ Ñ˛y!ü ~ÓÇ ãμÓ˚

Ó%̂ ÏÑ˛ ÓƒyÌy

Ñ˛y!üÓ˚ ¢y Ï̂Ì Ó˚_´

e´õyß∫̂ ÏÎ˚ Á Ï̂ãyò £…y¢ Á «%̨ îyõ®y

~äÈyv ¸̨y Ñ˛ö˛ñ Ì%ì%̨ ñ ˛ôÓ˚#«˛yñ ~:ÈÙÈˆÓ˚ Á !›˛v z̨ÓyÓ˚!Ñ˛v z̨!úò ˛ôÓ˚#«˛y myÓ˚y ¢Çe´õí ãyò Ï̂ì˛ ˛ôyÓ˚y ÎyÎ˚–

!â˛Ñ˛Í¢y ≠

¢!‡˛Ñ˛ ¢õ Ï̂Î˚ ¢!‡˛Ñ˛ !â˛!Ñ˛Í¢y myÓ˚y ~£z ˆÓ˚yÜ !òÓ˚yõÎ˚ Ñ˛Ó˚y ¢Ω˛Ó– Óì≈̨ õy Ï̂ò DOT (Directly Observed
Treatment) ≤ÃÑ˛ Ï̂“ !òÖÓ˚â˛yÎ˚ ¢Ó˚Ñ˛y!Ó˚ fl ∫̨yfl˛iƒ Ï̂Ñ˛ Ï̂w ~£z ˆÓ˚y Ï̂ÜÓ˚ !â˛!Ñ˛Í¢y Ñ˛Ó˚y £Î˚– !òÎ˚!õì˛ fl ∫̨yfl˛iƒÑ˛õ≈#Ó˚

ì˛_¥yÓïy Ï̂ò ≤ÃyÎ˚ òÎ˚ õy¢ Ë°Ï%ï ˆ¢Óò Ñ˛Ó˚̂ Ïú ~£z ˆÓ˚yÜ ¢¡ô)í≈ !òÓ˚yõÎ˚ £Î˚– !òÎ˚!õì˛ Ë°Ï%ï òy ˆÖ Ï̂ú ã#Óyí%=!ú

ÈTBÙÈË°Ï%̂ ÏïÓ˚ ≤Ã!ì˛ Ï̂Ó˚yï «˛õì˛y xã≈ò Ñ˛ Ï̂Ó˚ ˆö˛ Ï̂ú ˆ¢£z¢Ó ˆÓ˚yÜ# Ï̂Ñ˛ ¢%fl˛i Ñ˛ Ï̂Ó˚ ˆì˛yúy ÓƒÎ˚Ó˝ú Á î%‹ÒÓ˚ £ Ï̂Î˚ ˛ô Ï̂v ¸̨–

~äÈyv ¸̨y !ü÷Ó˚ ã Ï̂ß√Ó˚ ˛ôÓ˚ BCG (Bacilli Chalmette Guerin) !›˛Ñ˛y ¢yÓ˚yã#Óò !›˛!Ó ˆÓ˚yÜ ˆÌ Ï̂Ñ˛ Ó˚«˛y Ñ˛ Ï̂Ó˚–

7.5.2 õƒy Ï̂ú!Ó˚Î˚y (Malaria)

õƒy Ï̂ú!Ó˚Î˚y ~Ñ˛!›˛ ˆ≤Ãy Ï̂›˛y Ï̂ãyÎ˚y á!›˛ì˛ ˆÓ˚yÜ ~ÓÇ fl˛f#ÈÙÈ≤Ããy!ì˛Ó˚ xƒy Ï̂òy!ö˛!ú¢ õüy ~£z ˆÓ˚yÜ Ó£ò Ñ˛ Ï̂Ó˚–

ÈWHOÙÈ~Ó˚ ì˛Ìƒ S2009V xò%ÎyÎ˚# !Ó Ï̂Ÿª ÓäÈ Ï̂Ó˚ ≤ÃyÎ˚ 20 ˆÑ˛y!›˛ õyò%°Ï õƒy Ï̂ú!Ó˚Î˚yÎ˚ xye´yhs˛ ~ÓÇ ~Ñ˛ ú«˛ ˆúyÑ˛

õyÓ˚y Îyò– ≤Ãïyòì˛ 4 ≤ÃÑ˛y Ï̂Ó˚Ó˚ õƒy Ï̂ú!Ó˚Î˚yÓ˚ ˛ôƒyÓ˚y¢y£z›˛ ¢Çe´õí á›˛yÎ˚ñ ˆÎõò P. vivax, P. falciparum, P.
malariae, P. ovale– ~£z ≤Ããy!ì˛=!úÓ˚ õ Ï̂ïƒ ¶˛yÓ˚̂ Ïì˛ ≤ÃyÎ˚ 70% ¢Çe´õí P. vivax myÓ˚y ~ÓÇ ≤ÃyÎ˚ 25%
¢Çe´õí P. falciparum myÓ˚y £ Ï̂Î˚ Ìy Ï̂Ñ˛ Á õ,ì%̨ ƒÁ £Î˚– !Ó Ï̂ŸªÓ˚ v z̨ß¨ì˛ ˆîü=!ú ˆÌ Ï̂Ñ˛ õƒy Ï̂ú!Ó˚Î˚y !ÓîyÎ˚ !ò Ï̂Î˚̂ ÏäÈ

!Ñ˛ls˛ ¶˛yÓ˚ì˛ ¢£ xòƒyòƒ v z̨ß¨Î˚òü#ú ˆîü=!ú ˆÌ Ï̂Ñ˛ ì˛y ¢Ω˛Ó˛ôÓ˚ £Î˚!ò ~Ñ˛õye áòÓ¢!ì˛ Á î)°Ï̂ ÏíÓ˚ Ñ˛yÓ˚̂ Ïíñ Îy

õüyÑ%̨ Ï̂úÓ˚ Ó¢Óy Ï̂¢Ó˚ v z̨̨ ôÎ%_´ Ñ˛ Ï̂Ó˚ ì%̨ Ï̂ú Ï̂äÈ–
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¢Çe´õí ≠

õƒy Ï̂ú!Ó˚Î˚y ¢Ó ÓÎ˚̂ Ï¢Ó˚ õyò%°Ï̂ ÏÑ˛ xye´õí Ñ˛ Ï̂Ó˚ñ ì˛ Ï̂Ó õ!£úy x Į̈̂ ô«˛y ˛ô%Ó˚&°Ï̂ ÏîÓ˚ xye´õ Ï̂íÓ˚ £yÓ˚ ˆÓ!ü–

Ü¶≈̨ yÓfl˛iyÎ˚ õ!£úy Ï̂îÓ˚ ¢Çe´õ Ï̂íÓ˚ ≤ÃÓíì˛y ˆÓ!ü Ìy Ï̂Ñ˛ ~õò!Ñ˛ Ü¶≈̨ fl˛i ¢hs˛y Ï̂òÓ˚ õ,ì%̨ ƒÓ˚ xyüB˛yÁ Ìy Ï̂Ñ˛– ¢yïyÓ˚íì˛

õüy!Ó˚ òy ›˛y!à Ï̂Î˚ ˆüyÁÎ˚y õƒy Ï̂ú!Ó˚Î˚y ¢Çe´õ Ï̂íÓ˚ ≤Ãïyò Ñ˛yÓ˚í– ì˛yäÈyv ¸̨y £ẑ ÏOÑ˛ü Ï̂òÓ˚ õyïƒ Ï̂õ ~ÓÇ ¢Çe´y!õì˛

ˆÓ˚yÜ#Ó˚ Ñ˛yäÈ ˆÌ Ï̂Ñ˛ Ó˚_´@˘Ã£ Ï̂íÓ˚ õyïƒ Ï̂õÁ ˆÓ˚yÜ äÈv ¸̨y Ï̂ì˛ ˛ôy Ï̂Ó˚–

ú«˛í ≠

õƒy Ï̂ú!Ó˚Î˚yÎ˚ ¢Çe´y!õì˛ õüy Ñ˛yõv ¸̨y Ï̂òyÓ˚ 9ÈÙÈ10 !î Ï̂òÓ˚ ˛ôÓ˚ õƒy Ï̂ú!Ó˚Î˚yÓ˚ ú«˛í ˆîÖy !î Ï̂ì˛ ˛ôy Ï̂Ó˚ !Ñ˛ls˛ ì˛y

!Ó!¶˛ß¨ ≤Ããy!ì˛Ó˚ Á˛ôÓ˚ !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚– õƒy Ï̂ú!Ó˚Î˚yÓ˚ ú«˛í=!ú £úÈÙÙÙÈ xì˛ƒ!ïÑ˛ ì˛y˛ôõyeyñ õyÌyÓƒyÌyñ Ó!õ¶˛yÓñ ¢yÓ˚y

üÓ˚# Ï̂Ó˚ ÓƒyÌyñ î%Ó≈úì˛yñ ~äÈyv ¸̨y â˛yõv ¸̨yÎ˚ Ó˚ƒyü‰ ˆÓ Ï̂Ó˚yÎ˚ñ ~Ñ˛òyÜy Ï̂v ¸̨ ãμÓ˚ â˛ú Ï̂ì˛£z Ìy Ï̂Ñ˛ Á õyò%°Ï ¶%̨ ú Ó Ï̂Ñ˛– ~£z

ˆÓ˚y Ï̂Ü ˆÓ˚yÜ#Ó˚ õ,ì%̨ ƒÓ˚ £yÓ˚ xì˛ƒ!ïÑ˛ Ìy Ï̂Ñ˛–

!â˛!Ñ˛Í¢y ≠

õƒy Ï̂ú!Ó˚Î˚yÓ˚ ú«˛í=!ú ˆîÖy ˆÜ Ï̂ú ˆÓ˚yÜ#Ó˚ Ó˚_´ ˛ôÓ˚#«˛y Ñ˛Ó˚y Ï̂ì˛ £ Ï̂Ó ~ÓÇ Ó˚̂ Ï_´ ˛ôƒyÓ˚y¢y£ẑ Ï›˛Ó˚ v z̨̨ ô!fl˛iì˛

ÌyÑ˛ Ï̂ú !òÑ˛›˛Óì≈̨ # fl ∫̨yfl˛iƒ Ï̂Ñ˛ Ï̂w !â˛!Ñ˛Í¢y Ñ˛Ó˚y Ï̂ì˛ £ Ï̂Ó–

õƒy Ï̂ú!Ó˚Î˚y ≤Ã!ì˛ Ï̂Ó˚yï ≠

 Óy!v ¸̨Ó˚ xyü˛ôyü ˛ô!Ó˚‹ÒyÓ˚ Ó˚yÖ Ï̂ì˛ £ Ï̂Óñ Ó°Ï≈yÑ˛y Ï̂ú ãú ãõ Ï̂ì˛ ˆîÁÎ˚y â˛ú Ï̂Ó òy– Ñ˛yÓ˚í ˛ô!Ó˚‹ÒyÓ˚ ãõy ã Ï̂ú

õƒy Ï̂ú!Ó˚Î˚yÓ˚ õüy !v˛õ ˛ôy Ï̂v ¸̨–

 õüy!Ó˚ Öy›˛y Ï̂ì˛ £ Ï̂Ó Óy õüy õyÓ˚yÓ˚ Ë°Ïï ÓƒÓ£yÓ˚ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

 ˆv˛yÓyñ õãy ˛ô%Ñ%̨ Ó˚ Óy òîõ≈y Ï̂ì˛ ˆì˛úy!˛ôÎ˚y Á Üƒy¡∫%!¢Î˚y õy Ï̂äÈÓ˚ â˛y°Ï Ñ˛Ó˚̂ Ïú ì˛yÓ˚y õüyÓ˚ úy¶≈̨ y ˆÖ Ï̂Î˚ ˆö˛ Ï̂ú

ö˛ Ï̂ú õüyÓ˚ v z̨̨ ôoÓ Ñ˛ Ï̂õ–

7.5.3 ˆv˛D% (Dengue)

~!›˛ ~Ñ˛!›˛ ¶˛y£zÓ˚y¢ á!›˛ì˛ ˆÓ˚yÜ ÎyÓ˚ Óy£Ñ˛ Aedes aegypti Á Aedes albopictus ≤Ããy!ì˛Ó˚ õüy– Ó°Ï≈yÑ˛y Ï̂ú

õüy ˆÓ!ü £ÁÎ˚yÓ˚ Ñ˛yÓ˚̂ Ïí ˆv˛D%Ó˚ ≤Ã¶˛yÓÁ ˆÓ!ü ú«˛ƒ Ñ˛Ó˚y ÎyÎ˚– ¢Ó ÓÎ˚̂ Ï¢Ó˚ òyÓ˚# Á ˛ô%Ó˚&°Ï xye´yhs˛ £Î˚– ˆv˛D%Ó˚

î%!›˛ ¶˛yÜ xy Ï̂äÈ Dengue Haemorrhagic Feaver (DHF) Á Dengue Shock Syndrome (DSS)–

ú«˛í ≠

¢yïyÓ˚íì˛ ÷Ó˚&Ó˚ !î Ï̂Ñ˛ Ñ§̨ y˛ô%!ò !î Ï̂Î˚ ãμÓ˚ñ x¢£ƒ õyÌyÓƒÌyñ «%̨ ïyõ®yñ ˆâ˛y Ï̂ÖÓ˚ Îs˛fíyñ Ü§y Ï̂›˛ ÓƒÌy ˆîÖy ˆîÎ˚ñ ãμÓ˚

£Î˚ S103ÈÙÈ104°CVñ õ%̂ ÏÖ ÜúyÎ˚ Ó˚ƒyü‰ ˆÓ Ï̂Ó˚yÎ˚– 5 !îò ˛ôÓ˚ ãμÓ˚ ˆäÈ Ï̂v ¸̨ ˆîÎ˚–

DHFÈÙÈ~Ó˚ ˆ«˛ Ï̂e 4ÈÙÈ6 !îò ãμÓ˚ñ ˆ˛ô›˛ ÓƒÌy Á õ%Ö !î Ï̂Î˚ Ó˚_´ Ó!õ Á ≤’yãõy ˆÓ Ï̂Ó˚y Ï̂ì˛ Ìy Ï̂Ñ˛– Ó˚_´ ˛ôÓ˚#«˛y

myÓ˚y üòy_´Ñ˛Ó˚í Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– DSS ú«˛í=!ú ÈDHFÙÈ~Ó˚ õì˛£z Ìy Ï̂Ñ˛ñ ÷ï%õye ÚüÑ˛Û ˆîÖy ÎyÎ˚ ~Ó˚ õyïƒ Ï̂õ

õ,ì%̨ ƒ £yÓ˚ ˆÓ!ü £Î˚–
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≤Ã!ì˛ Ï̂Ó˚yï ÓƒÓfl˛iy ≠

õƒy Ï̂ú!Ó˚Î˚yÓ˚ õì˛£z v z̨̨ ôÎ%_´ ›˛#Ñ˛yÓ˚ ÓƒÓfl˛iy òy ÌyÑ˛yÓ˚ Ñ˛yÓ˚̂ Ïí õüyÓ˚ Ñ˛yõv ¸̨ ˆÌ Ï̂Ñ˛ Ó§yâ˛y£z v z̨̨ ôÎ%_´ ≤Ã!ì˛ Ï̂°ÏïÑ˛

ÓƒÓfl˛iyñ õüyÓ˚ !Óòyü Ñ˛Ó˚y£z ~Ñ˛õye v z̨̨ ôyÎ˚ Á õüy!Ó˚ ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

7.5.4 v˛y£z!Ó˚Î˚y Óy ˛ôyì˛úy ˛ôyÎ˚Öyòy (Diarrhea Diseases)

!î Ï̂ò !ì˛òÓy Ï̂Ó˚Ó˚ ˆÓ!ü ˛ôyì˛úy ˛ôyÎ˚Öyòy £ Ï̂ú ì˛y Ï̂Ñ˛ v˛y£z!Ó˚Î˚y Óúy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ñ ~!›˛ !Ó!¶˛ß¨ ¶˛y£zÓ˚y¢ Á

ÓƒyÑ˛ Ï̂›˛!Ó˚Î˚yÓ˚ ãòƒ £ Ï̂Î˚ Ìy Ï̂Ñ˛– v˛y£z!Ó˚Î˚yÓ˚ ãòƒ £yãyÓ˚ £yãyÓ˚ ˆúyÑ˛ ≤Ã!ì˛ ÓäÈÓ˚ õyÓ˚y ÎyÎ˚–

¢Çe´õí ≠

¢yïyÓ˚íì˛ î)!°Ïì˛ ãúñ î)!°Ïì˛ Öyîƒ @˘Ã£í Ñ˛Ó˚yÓ˚ ö˛ Ï̂ú ~£z ˆÓ˚yÜ £ Ï̂Î˚ Ìy Ï̂Ñ˛– xye´yhs˛ ˆÓ˚yÜ#Ó˚ õ)ú õ)e ˆÌ Ï̂Ñ˛

ã#Óyí%ñ õy!äÈñ xyÓ˚̂ Ïüyúy myÓ˚y Öyîƒ Á ãú î)!°Ïì˛ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– ~äÈyv ¸̨y ¶˛y Ï̂úy Ñ˛ Ï̂Ó˚ £yì˛ òy ï%̂ ÏÎ˚ Öyîƒ @˘Ã£í Ñ˛Ó˚̂ ÏúÁ

~£z ˆÓ˚yÜ äÈv ¸̨yÎ˚ñ ì˛y£z ÓyFâ˛yÓ˚y ˆÓ!ü xye´yhs˛ £ Ï̂Î˚ Ìy Ï̂Ñ˛– ~äÈyv ¸̨y Óy!¢ñ ˛ôâ˛y ÖyÓyÓ˚ñ x˛ô!Ó˚̂ Ïüy!ïì˛ ã Ï̂ú ˜ì˛!Ó˚

xy£z¢e´#õ ¢Çe´õí Ï̂Ñ˛ Óy!v ¸̨̂ ÏÎ˚ ˆîÎ˚–

≤Ã!ì˛Ñ˛yÓ˚ ≠

xì˛ƒ!ïÑ˛ ÓyÓ˚ ˛ôyÎ˚Öyòy Ñ˛Ó˚yÓ˚ ö˛ Ï̂ú üÓ˚# Ï̂Ó˚ ˆ¢y!v˛Î˚yõñ ˛ô›˛y!üÎ˚yõ ~Ó˚ x¶˛yÓ £Î˚– ˆÓ˚yÜ# î%Ó≈ú £ Ï̂Î˚ ˛ô Ï̂v ¸̨ Á

õyÓ˚y ÎyÎ˚– ì˛y£z ˆÓ˚yÜ#Ó˚ üÓ˚# Ï̂Ó˚ £zÕÒ Ï̂› Δ̨yúy£z›˛ Óƒyúy™ Ñ˛ Ï̂Ó˚ ˆÓ˚yÜ# Ï̂Ñ˛ !fl˛i!ì˛ü#ú Ñ˛Ó˚y ≤Ã Ï̂Î˚yãò– ì˛yÓ˚ ãòƒ ˆÓ˚yÜ# Ï̂Ñ˛

Oral Rehydration Salt (ORS) 1 !ú›˛yÓ˚ ã Ï̂ú = Ï̂ú Óy Ï̂Ó˚ Óy Ï̂Ó˚ ÖyÁÎ˚y Ï̂ì˛ £ Ï̂Ó ì˛yäÈyv ¸̨y Óy!v ¸̨̂ Ïì˛ õ%!v ¸̨ ˆ¶˛ãy

ãúñ v˛y Ï̂úÓ˚ ãúñ v˛y Ï̂ÓÓ˚ ãúñ ò%òÈÙÈ!â˛!òÓ˚ ¢Ó˚Óì˛ £zì˛ƒy!î ÖyÁÎ˚y Ï̂ú ¢yïyÓ˚í¶˛y Ï̂Ó v˛y£z!Ó˚Î˚yÓ˚ v z̨̨ ôüõ £Î˚– !Ñ˛ls˛

ˆÓ!ü Óyv ¸̨yÓy!v ¸̨ £ Ï̂ú £y¢˛ôyì˛y Ï̂ú ¶˛!ì≈̨  Ñ˛Ó˚y›˛y£z v z̨!â˛ì˛–

v˛y£z!Ó˚Î˚yÓ˚ ≤Ã Ï̂Ñ˛y˛ô Ñ˛õy Ï̂ì˛ ˆÜ Ï̂ú !Ó÷k˛ ãú ˆÖ Ï̂ì˛ £ Ï̂Óñ ÖyÓyÓ˚ ÖyÁÎ˚y Á ÖyÓyÓ˚ ˆîÓyÓ˚ ¢õÎ˚ £yì˛ ¢yÓyò !î Ï̂Î˚

˛ô!Ó˚‹ÒyÓ˚ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó– ÖyÓyÓ˚ îyÓyÓ˚ ¢Ó¢õÎ˚ ë˛yÑ˛y !î Ï̂Î˚ Ó˚yÖ Ï̂ì˛ £ Ï̂Ó– Îeì˛e õú õ)e ì˛ƒyÜ Ñ˛Ó˚y â˛ú Ï̂Ó òy Óy!v ¸̨

áÓ˚ ˛ô!Ó˚‹ÒyÓ˚ ˛ô!Ó˚FäÈß¨ Ó˚yÖ Ï̂ì˛ £ Ï̂Óñ õy!äÈÓ˚ v z̨̨ ôoÓ Ñ˛õy Ï̂ì˛ £ Ï̂Ó– ¢ Ï̂Ó≈y˛ô!Ó˚ ãòÜí Ï̂Ñ˛ !Ó Ï̂ü°Ï Ñ˛ Ï̂Ó˚ Óy!v ¸̨Ó˚

õ!£úy Ï̂î Ï̂Ó˚ K˛yò îyò Á ¢ Ï̂â˛ì˛ò Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

7.5.5 ~£zv˛¢ (AIDS)

HIV (Human Immuno Deficiency Virus) ¶˛y£zÓ˚y¢ á!›˛ì˛ ˆÓ˚yÜ £ú ~£zv˛¢ (AIDS- Acquired
Immuno Deficiency Syndrome)– ~£zv˛¢ ¢Çe´õ Ï̂íÓ˚ ö˛ Ï̂ú ˆî Ï̂£Ó˚ ≤Ã!ì˛ Ï̂Ó˚yï ÓƒÓfl˛iy £…y¢ ˛ôyÎ˚ ~ÓÇ ì˛yÓ˚

ö˛ Ï̂ú xòƒyòƒ ˆÓ˚yÜ ˆî Ï̂£ Óy¢y Ó§y Ï̂ï– HIV ¶˛y£zÓ˚y¢ ˆî Ï̂£ Ó˚̂ Ï_´Ó˚ õyïƒ Ï̂õ Óy ˆÎÔò ¢ÇÎ Ï̂õÓ˚ õyïƒ Ï̂õ ≤Ã Ï̂Óü Ñ˛ Ï̂Ó˚

~ÓÇ T-helper cell ˆÑ˛ xye´yhs˘˛ Ñ˛ Ï̂Ó˚ ˆŸªì˛ Ó˚_´Ñ˛!íÑ˛y =!ú Ï̂Ñ˛ ò‹T Ñ˛ Ï̂Ó˚– ö˛ Ï̂ú ˆÓ˚yÜ# ï# Ï̂Ó˚ ï# Ï̂Ó˚ î%Ó≈ú Á

≤Ã!ì˛ Ï̂Ó˚yï «˛õì˛y£#ò £ Ï̂Î˚ ˛ô Ï̂v ¸̨– xÓ Ï̂ü Ï̂°Ï AIDS ˆÓ˚y Ï̂Ü xye´yhs˛ ˆÓ˚yÜ# ~Ñ˛!›˛ õyÓ˚ydÑ˛ ˆÓ˚y Ï̂Ü ˆÎõòÈÙÙÙÈ Î"yñ

Ñ˛ƒyò¢yÓ˚ñ v˛y£z!Ó˚Î˚yñ !òv ẑ̨ Ïõy!òÎ˚y £zì˛ƒy!î Ï̂ì˛ xye´yhs˛ £Î˚ ~ÓÇ xÓ Ï̂ü Ï̂°Ï ì˛y Ï̂ì˛£z õyÓ˚y ÎyÎ˚– 1986 ¢y Ï̂ú ¶˛yÓ˚̂ Ïì˛Ó˚

ì˛y!õúòyv Ŷ̨ Ïì˛ ≤ÃÌõ ÈAIDSÙÈ~Ó˚ ˆÓ˚yÜ#Ó˚ ¢ı˛yò ˛ôyÁÎ˚y ÎyÎ˚–

¢Çe´õí ≠ AIDS !Ó!¶˛ß¨ ¶˛y Ï̂Ó õyòÓ Ï̂î Ï̂£ äÈv ¸̨y Ï̂ì˛ ˛ôy Ï̂Ó˚ñ

ˆÎÔò¢DõÈÙÈ~Ó˚ õyïƒ Ï̂õ

xye´yhs˛ ˆÓ˚yÜ#Ó˚ Ó˚_´ @˘Ã£ Ï̂íÓ˚ õyïƒ Ï̂õ
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¢Çe´y!õì˛ £zò Ï̂ãÑ˛¢ò !¢!Ó˚O Á !â˛!Ñ˛Í¢yÓ˚ Îs˛f˛ôy!ì˛ myÓ˚y

~£zv˛¢ xye´yhs˛ Ü¶≈̨ Óì˛# õy ˆÌ Ï̂Ñ˛ !ü÷Ó˚ ˆî Ï̂£ ¢Çe´õí £Î˚–

ú«˛í ≠

 õy Ï̂¢ 10% Óy ì˛yÓ˚ ˆÓ!ü ˆî Ï̂£Ó˚ Áãò £…y¢

 áò áò ˆÓ˚y Ï̂Ü xye´yhs˛ £ÁÎ˚y

 ãμÓ˚ ¢!î≈ Ñ˛y!ü ˆú Ï̂Ü£z ÌyÑ˛y

¢yïyÓ˚íì˛ ELISA (Enzyme Linked Immunosorbent Assay) Á Western Blot Test myÓ˚y ~£z ˆÓ˚yÜ

üòy_´ Ñ˛Ó˚y £Î˚–

≤Ã!ì˛Ñ˛yÓ˚ ≠

 xye´yhs˛ ˆÓ˚yÜ#Ó˚ Ñ˛yäÈ ˆÌ Ï̂Ñ˛ Ó˚_´ñ ≤’yãõy Óy xD ≤Ã!ì˛fl˛iy˛ôò Ñ˛Ó˚y â˛ú Ï̂Ó òy–

 ˆÎÔò ¢D Ï̂õÓ˚ ˆ«˛ Ï̂e ¢%Ó˚«˛y xÓú¡∫ò Ñ˛Ó˚y ãÓ˚&!Ó˚ Îy Ï̂ì˛ ˆî£ Ó˚̂ Ï¢Ó˚ ˆÑ˛yò ¢Ç Ï̂ÎyÜ òy á Ï̂›˛–

 x Ï̂òƒÓ˚ ÓƒÓ£*ì˛ ä%È§â˛ñ ˆÓœv˛ £zì˛ƒy!î ÓƒÓ£yÓ˚ Ñ˛Ó˚y â˛ú Ï̂Ó òy–

 HIV+ £ Ï̂ú fl˛f# ˆúy Ï̂Ñ˛Ó˚ Ü¶≈̨  ¢M˛ÈyÓ˚ òy £ÁÎ˚yÎ˚ ÓyN˛ò#Î˚–

7.6 x¢Çe´yõÑ˛ Óƒy!ï (Non-Communicable Diseases)

ˆÎ ˆÓ˚yÜ ˆÑ˛yò¶˛y Ï̂Ó ~Ñ˛ õyò%°Ï ˆÌ Ï̂Ñ˛ xòƒ õyò%°Ï Óy ˛ô÷ ˆÌ Ï̂Ñ˛ õyò%̂ Ï°ÏÓ˚ ˆî Ï̂£ äÈv ¸̨yÎ˚ òy ì˛y Ï̂îÓ˚ x¢Çe´yõÑ˛

Óƒy!ï Ó Ï̂ú– ¢yïyÓ˚íì˛ x!ì˛!Ó˚_´ ï)õ˛ôyòñ õîƒ˛ôyòñ Öyîƒy¶˛y¢ñ õyò!¢Ñ˛ î%!ÿ˛hs˛yñ G%§̨ !Ñ˛˛ô)í≈ ˆ˛ôüy £zì˛ƒy!î– ¢yïyÓ˚íì˛

ˆÎ ˆÓ˚yÜ=!ú £ Ï̂Î˚ Ìy Ï̂Ñ˛ ì˛y £úÈÙÙÙÈ

7.6.1 £*î Ï̂Ó˚yÜ (Cardiovascular Disease)

õyò%̂ Ï°ÏÓ˚ Üv ¸̨ xyÎ%̊ Óyv ¸̨yÓ˚ ¢y Ï̂Ì ¢y Ï̂Ì Óyv ¸̨̂ ÏäÈ £*î Ï̂Ó˚yÜ– @˘Ãy Ï̂õÓ˚ õyò%°Ï̂ ÏîÓ˚ ˆÌ Ï̂Ñ˛ ü£ Ï̂Ó˚Ó˚ õyò%̂ Ï°ÏÓ˚ xye´yhs˛

£ÁÎ˚yÓ˚ ≤ÃÓíì˛y x Ï̂òÑ˛ ˆÓ!üñ ~Ó˚ ˜î!£Ñ˛ Ñ˛yÓ˚í=!ú £úÈÙÙÙÈ ˆõî Ó,!k˛ñ v z̨Fâ˛ Ó˚_´â˛y˛ôñ v˛yÎ˚y Ï̂Ó!›˛¢ñ x!ì˛!Ó˚_´

ï)õ˛ôyòñ ˜ì˛úy_´ ÖyÓyÓ˚ ˆÓ!ü ÖyÁÎ˚yñ Ñ˛y!Î˚Ñ˛ ˛ô!Ó˚◊ Ï̂õÓ˚ x¶˛yÓ £*î Ï̂Ó˚y Ï̂ÜÓ˚ ãòƒ xòƒì˛õ Ñ˛yÓ˚í– üÓ˚# Ï̂Ó˚

≤’yãõyÈÙˆÑ˛y Ï̂ú Ï̂fi›˛Ó˚úÈÙÈ~Ó˚ áòc 200 mg/dl ~Ó˚ Á˛ô Ï̂Ó˚ ˆÜ Ï̂ú £*î Ï̂Ó˚y Ï̂ÜÓ˚ ¢Ω˛yÓòy Ó,!k˛ ˛ôyÎ˚–

≤Ã!ì˛ Ï̂Ó˚yï ≠

£*îÎs˛f Ï̂Ñ˛ !‡˛Ñ˛ Ó˚yÖ Ï̂ì˛ ˆÜ Ï̂úÈÙÙÙÈ

 ˆî Ï̂£ Ó˚_´â˛y˛ô Á ˆÑ˛y Ï̂ú Ï̂fi›˛Ó˚úÈÙÈ~Ó˚ õyey ÓãyÎ˚ Ó˚yÖ Ï̂ì˛ £ Ï̂Ó–

 Ñ˛y!Î˚Ñ˛ ˛ô!Ó˚◊õ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

 õyò!¢Ñ˛ î%!ÿ˛hs˛y î)Ó˚ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó Á ¶˛y Ï̂úy á%õ ãÓ˚&!Ó˚ñ ˆÓ˚yã ≤ÃyÎ˚ 8 á^˘›˛y–

 ¢ Ï̂Ó≈y˛ô!Ó˚ ¢Ó˚ú Á ¢!‡˛Ñ˛ ¢õÎ˚ xy£yÓ˚ @˘Ã£í Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–
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7.6.2 Ñ˛Ñ≈̨ ›˛ ˆÓ˚yÜ (Cancer)

Ñ˛ƒy™yÓ˚ Óú Ï̂ì˛ ˆÑ˛yò ˆÑ˛y Ï̂°ÏÓ˚ xfl ∫̨y¶˛y!ÓÑ˛ Ó,!k˛ñ !›˛v z̨õy Ï̂Ó˚Ó˚ xfl ∫̨y¶˛y!ÓÑ˛ Ó,!k˛ Á xye´yhs˛ xÇ Ï̂üÓ˚ î)̂ ÏÓ˚Ó˚

xD≤Ãì˛ƒD Ï̂Ñ˛ xye´õ Ï̂íÓ˚ «˛õì˛yÓ˚ ö˛ Ï̂ú ˆÓ˚yÜ#Ó˚ õ,ì%̨ ƒ Ï̂Ñ˛ ˆÓyG˛yÎ˚– ¢yÓ˚y !Ó Ï̂Ÿª 60 ú Ï̂«˛Ó˚Á ˆÓ!ü ˆúyÑ˛ xye´yhs˛

~ÓÇ ¶˛yÓ˚̂ Ïì˛Ó˚ ≤ÃyÎ˚ 3.5 ú«˛ ˆúyÑ˛ õyÓ˚y Îy Ï̂FäÈ ≤Ã!ì˛ÓäÈÓ˚– ˆõ Ï̂Î˚̂ ÏîÓ˚ õ Ï̂ïƒ hfl˛ò Á ãÓ˚yÎ%̊Ó˚ Ñ˛ƒy™yÓ˚ ~ÓÇ ˛ô%Ó˚&°Ï̂ ÏîÓ˚

ˆ«˛ Ï̂e ö%̨ ¢ö%̨ ¢ Á õ%̂ ÏÖÓ˚ Ñ˛ƒy™yÓ˚ ˆÓ!ü £Î˚–

Ñ˛ƒy™y Ï̂Ó˚Ó˚ Ñ˛yÓ˚í ≠

 ï)õ˛ôyòñ î_´yñ ˛ôyòõüúy £zì˛ƒy!î @˘Ã£í õ%Ö Á ö%̨ ¢ö%̨ Ï̂¢Ó˚ Ñ˛ƒy™y Ï̂Ó˚Ó˚ xòƒì˛õ Ñ˛yÓ˚í–

 x!ì˛!Ó˚_´ õîƒ˛ôyò !ú¶˛y Ï̂Ó˚ Ñ˛ƒy™y Ï̂Ó˚Ó˚ ¢,!‹T Ñ˛ Ï̂Ó˚–

 ˛ô!Ó˚̂ ÏÓü î)!°Ïì˛ xy Ï̂¢≈!òÑ˛ñ ˆe´y!õÎ˚yõñ Ñ˛ƒyv˛!õÎ˚yõñ ~¢ Ï̂Ófi›˛¢ñ ˆÓ!Oò £zì˛ƒy!îÁ Ñ˛ƒy™y Ï̂Ó˚Ó˚ ¢Ω˛yÓòy

Óyv ¸̨yÎ˚–

 ˆ£˛ôy›˛y£z!›˛¢ÈÙÈ B, C Ñ˛ƒy™y Ï̂Ó˚Ó˚ ˛ôyŸª≈ ¶˛y Ï̂Ó ¢£yÎ˚Ñ˛–

 ¢)̂ ÏÎ≈Ó˚ x!ì˛ ˆÓ=ò# Ó˚!Ÿ¬ñ ~: Ï̂Ó˚ £zì˛ƒy!î c Ï̂Ñ˛ Ñ˛ƒy™yÓ˚ á›˛yÎ˚–

 ÓÇüyò%e´ Ï̂õ !ãò myÓ˚y !Ñ˛ä%È !Ñ˛ä%È Ñ˛ƒy™yÓ˚ £Î˚–

≤Ã!ì˛ Ï̂Ó˚yï ≠

 ï)õ˛ôyòñ ì˛yõyÑ˛ ˆ¢Óò ~ÓÇ õîƒ˛ôyò Óã≈ò Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

 ~:ˆÏÓ˚ñ ¢)̂ ÏÎ≈Ó˚ !Ó!Ñ˛Ó˚í ~!v ¸̨̂ ÏÎ˚ â˛úˆÏì˛ £ˆÏÓ–

 ˆ£˛ôy›˛y£z!›˛¢ÈÙÈ!Ó ˆÓ˚y Ï̂ÜÓ˚ ›˛#Ñ˛y Ñ˛Ó˚í Ñ˛Ó˚y îÓ˚Ñ˛yÓ˚–

 Ñ˛ƒy™y Ï̂Ó˚Ó˚ ú«˛í xy Ï̂Ü ˆÌ Ï̂Ñ˛ Ó%G˛ Ï̂ì˛ ˛ôyÓ˚̂ Ïú v˛y_´y Ï̂Ó˚Ó˚ ˛ôÓ˚yõü≈ Á üòy_´Ñ˛Ó˚í Ñ˛Ó˚y ãÓ˚&!Ó˚–

Î!îÁ õye ~Ñ˛ ì,̨ ì˛#Î˚yÇü ˆÓ˚yÜ ≤Ã!ì˛ Ï̂Ó˚yï Á !òÎ˚s˛fí ¢Ω˛Ó–

7.6.3 õï%̂ Ïõ£ ˆÓ˚yÜ (Diabetes Mellitus)

~!›˛ ~Ñ˛!›˛ ã!›˛ú Óƒy!ïñ î#á≈fl˛iyÎ˚# hyperglycemia £ú ~Ó˚ ú«˛í– ˆî£ î%Ó≈ú £ Ï̂Î˚ ˛ô Ï̂v ¸̨ñ üÑ≈̨ Ó˚y ãyì˛#Î˚ Öyîƒ

ˆÑ˛y Ï̂°Ï ˆ˛ô§ÔäÈyÎ˚ òy ~ÓÇ Ó˚̂ Ï_´ !Óîƒõyò Ìy Ï̂Ñ˛– ~Ó˚ ≤Ãïyò Ñ˛yÓ˚í ˆî£ £zò¢%!úò v z̨Í˛ôß¨ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ òy– £zò¢%!úò

üÑ≈̨ Ó˚y Ï̂Ñ˛ !Ó˛ôy Ï̂Ñ˛ ¢y£yÎƒ Ñ˛ Ï̂Ó˚– ˆî£ î%Ó≈ú Á ˆÑ˛y Ï̂°Ï ¢!‡˛Ñ˛ ˛ô%!‹T òy ˛ôyÓyÓ˚ ö˛ Ï̂ú !Ó!¶˛ß¨ x¢%Ö Ï̂Ñ˛ cÓ˚y!ß∫ì˛ Ñ˛ Ï̂Ó˚

Óy ¢,!‹T Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó˚ñ ˆÎõòÈÙÙÙÈ £*î Ï̂Ó˚yÜñ v z̨Fâ˛ Ó˚_´â˛y˛ôñ ˆâ˛y Ï̂ÖÓ˚ î,!‹T ü!_´ £…y¢ñ !Ñ˛v˛!ò ò‹T £ÁÎ˚y £zì˛ƒy!î–

≤Ã!ì˛ Ï̂Ó˚yï ÓƒÓfl˛iy ≠

 ˆî Ï̂£Ó˚ fl ∫̨y¶˛y!ÓÑ˛ Áãòñ !òÎ˚!õì˛ ÓƒyÎ˚yõ Ñ˛Ó˚y–

 Ó˚̂ Ï_´ üÑ≈̨ Ó˚yÓ˚ õyey !‡˛Ñ˛ Ó˚yÖy–

 õyò!¢Ñ˛ !â˛hs˛y Ñ˛õ Ñ˛Ó˚yñ Ó˚_´ â˛y˛ô Ñ˛õ Ó˚yÖy–

 ˛ô!Ó˚Óy Ï̂Ó˚Ó˚ £z!ì˛£y Ï̂¢ ~£z ˆÓ˚yÜ ÌyÑ˛ Ï̂ú ì˛y Ï̂îÓ˚ ¢yõ Ï̂ú â˛ú Ï̂ì˛ £ Ï̂Ó ~ÓÇ !õ!‹T Ñ˛õ ˆÖ Ï̂ì˛ £ Ï̂Ó–
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 v˛yÎ˚y Ï̂Ó!›˛¢ ˆÓ˚yÜ# Ï̂îÓ˚ !òÎ˚!õì˛ v˛y_´y Ï̂Ó˚Ó˚ ˛ôÓ˚yõü≈ !ò Ï̂ì˛ £ Ï̂Ó Á Á°Ï%ï ˆÖ Ï̂ì˛ £ Ï̂Ó–

 xòƒyòƒ xD ˆÎõòÈÙÙÙÈ ˆâ˛yÖñ £*îÎs˛f £zì˛ƒy!îÁ õy Ï̂G˛ õ Ï̂ïƒ ˛ôÓ˚#«˛y Ñ˛Ó˚y Ï̂ì˛ £ Ï̂Ó–

7.7 xò%ü#úò#

¢!‡˛Ñ˛ v z̨_Ó˚!›˛ !òÓ≈yâ˛ò Ñ˛Ó˚&ò ≠

S1V 2011 ¢yú xò%ÎyÎ˚# ¶˛yÓ˚̂ Ïì˛Ó˚ ãò ¢ÇÖƒyÈÙÙÙÈ

(i) 102 ˆÑ˛y!›˛ (ii) 112 ˆÑ˛y!›˛ (iii) 121 ˆÑ˛y!›˛ (iv) 125 ˆÑ˛y!›˛

S2V Natality Ó,!k˛ ˆ˛ôˆÏú ãò¢ÇÖƒyÈÙÙÙÈ

(i) Ñ˛ Ï̂õ Îy Ï̂Ó (ii) Óyv ¸̨̂ ÏÓ (iii) ~Ñ˛£z ÌyÑ˛ Ï̂Ó (iv) ˆÑ˛yò!›˛ òÎ˚

S3V ÈDOTsÙÈ~Ó˚ ˆÑ˛yò ˆÓ˚y Ï̂ÜÓ˚ v z̨̨ ôüõ ÓƒÓfl˛iyÈÙÙÙÈ

(i) AIDSs (ii) Hepatatis (iii) Î"y (iv) õƒy Ï̂ú!Ó˚Î˚y

S4V AIDs ˆÑ˛yò ˆÓ˚yÜ üòy_´Ñ˛Ó˚̂ ÏíÓ˚ v z̨̨ ôyÎ˚ÈÙÙÙÈ

(i) ~: ˆÓ˚ (ii) !›˛v z̨ÓyÓ˚ !Ñ˛v z̨!úò (iii) !fl˛øÎ˚yÓ˚ ˆ›˛fi›˛ (iv) ELISA

S5V Ñ˛Ñ≈̨ ›˛ ˆÓ˚y Ï̂ÜÓ˚ Ñ˛yÓ˚íÈÙÙÙÈ

(i) ï)õ˛ôyò (ii) x!ì˛Ó˚!_´ õîƒ˛ôyò (iii) ÈUVÙÈÓ˚!Ÿ¬Ó˚ Ñ˛yÓ˚ˆÏí (iv) ¢ÓÑ˛!›˛

x!ì˛ ¢Ç!«˛Æ v z̨_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V ãò¢ÇÖƒy !Ñ˛⁄

S2V !úD xò%̨ ôyì˛ !Ñ˛⁄

S3V fl ∫̨yfl˛iƒ Óú Ï̂ì˛ !Ñ˛ ˆÓy Ï̂G˛ò⁄

S4V ORS !Ñ˛⁄

S5V AIDS ˆÓ˚yÜ ˆÑ˛yò ¶˛y£zÓ˚y Ï̂¢Ó˚ ãòƒ £ Ï̂Î˚ Ìy Ï̂Ñ˛⁄

¢Ç!«˛Æ v z̨_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V ãß√£yÓ˚ Á õ,ì%̨ ƒ£yÓ˚ Ñ˛y Ï̂Ñ˛ Ó Ï̂ú ÓƒyÖƒy Ñ˛Ó˚&ò–

S2V ïyÓ˚í «˛õì˛y Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄

S3V õyòÓfl ∫̨yfl˛iƒ Á ˛ô!Ó˚̂ ÏÓ Ï̂üÓ˚ ¢¡ôÑ≈̨  ÓƒyÖƒy Ñ˛Ó˚&ò–

S4V AIDS ¢Çe´õí !Ñ˛¶˛y Ï̂Ó £Î˚ Á ì˛yÓ˚ ≤Ã!ì˛Ñ˛yÓ˚ ¢¡ô Ï̂Ñ≈̨  !úÖ%ò–

S5V õï%̂ Ïõ£ ˆÓ˚y Ï̂ÜÓ˚ ≤Ã!ì˛ Ï̂Ó˚yï ÓƒÓfl˛iy=!ú xy Ï̂úyâ˛òy Ñ˛Ó˚–
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v˛z_Ó˚ ¢Ç Ï̂Ñ˛ì˛

!òÓ≈yâ˛ò !¶˛!_Ñ˛ ≤ÃŸ¿ ≠

S1V  (iii) 121 ˆÑ˛y!›˛  S2V  (i) Ñ˛ Ï̂õ Îy Ï̂Ó  S3V (iii) Î"y

S4V  (iv) ELISA   S5V  (iv) ¢ÓÑ˛!›˛
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