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SYLLABUS FOR ENVIRONMENTAL STUDIES
NETAJI SUBHAS OPEN UNIVERSITY

FULL MARKS - 50

Fundamental of Environment: Definition and Basic concepts of
environmental studies; Components of Physical Environment; Land, Air
and Water.

Ecosystem : Concept, Components of Ecosystem, Ecology, Food Chain
and Food Web, Trophic Level, Energy Flow and Productivity in
ecosystem, Nutrient Cycles in Ecosystem, Types of Ecosystem.
Environment Pollution : Air, Water, Land and Noise Pollution.

Global Environmental Issues : Green House Gases, Green House Effect,
Global Warming, Ozone Hole and its Depletion and related phenomena,
Acid Rain, El Nino, La Nina, Deforestation, Environmental Movements,
Biodiversity and Conservation, Sustainable Development.
Environmental Laws

Population and Environment



@< 1 O AREER G 979 (Fundamentals of Environment)

L1 gimt
1.2. e
1.3. SREeR et

14. fF@Eew @

15, (ots AR TS aielt
1.6. AR R fe a=e
17. agfes siftiaem @gs
1.8. aFfes AREeR SoimA
19. s AR offwes

1.10.  Srpferat

1.1. m (Introduction)

T @ NfenfE s e ojf2Sice PR 30 oI AR e | e sl
FICS (@RI 2FeR I 7, @H—oARC-A3S, T, IT-Gele], Fooiew], e, Wb, A,
Geg @ T | SAfREER 92 SAmALfeiz TR deie I @3 sifFE®e qi |

1.2. &=

s Tl @3 2@ K| e, smef i, SRefdee, ey, $R R,
ol R, sy, Jreg K, =iz, e fup, 2o, goone, vog 2w gy faw
9T IR | 9T FAR ANE AR O T, %o, ST W GFE ST Mg Spfac—a
y@EE Aer Ml gt o vige wfe sific i e 2@ AT |

o[@ Affiies @ s [Rua S @3 o e | P e e
G5! SRR A | G el ASH-farm, ks ¢ seoige e oz a3 [
i (T3 | SR CRe Reimg «F Al goiole aifes =M [Redw geoife awes | s
AR [yl T T | @ @I 96 W R AGeTS!l (Awareness) | @3 [ 26 @
wfgelfen S 20 RO I =g AREE G3R AGRISIE JREF ed TS A=
I, T € IR Y Ao @ TS F |



TEA IR 2 o7 [RE ~RhEe 2w | oy wie @3 S e | (weifer
Torr g mfwiema Ml Feefd@ior sfacfaa aefie 3 Soisad Zoee o
TS (A | GTG2 @2 S 7o sfioa fofes @k sz sprs)ef | ety efercs
Fwiefed A APIced A | Oy Bl [WRve @ @3 A oRcEna FEd Aes
ojefen @ fRgoea SEbAR A Face el 4 |

1.3. AT k& (Definition of Environment)

AT wifoa Tesife @il *197 environ (A, T 9L en = in WL W&y €< viron
e circuit wefle AR | widfie sifFc TECe AR SAfFiRE T @) W
TR SECEFG TTIErs (Son) RER e e o1 amE— “sifas =1 Sfen
8 AT Toited eAF deld eIl IRacs sisferd 7= 17 Gie o, I ¢ wfes T%E
TRRF (59, TEd 8 ARFeF SAMafE i St @ onfaeniie s aie e
OIS AR 90T |1 A (Arms) So88 3 ATSRFRTGIE AT NG S A0 @—Ed
TRmEE AfRERE o7 qR eigfos TaltE »fame 3| i e B ¢ @9
(Botkin and Keller) S»d¢ T2 “GeRIGHGEIGE A TNF 972 6702 @ GiF, Tfgr @ 2@
A GO (@ (I AN (@ ANE (&7 R S Fele)fa 74t goiie 27, ¢ FFaafea
AR #9611 C. C. Park-49 08 — “Environment refers to the sum total of conditions
which surround man at a given point in space and time.” " 8 FE (&I awe [/YCS @R
SRR WA AREE IR A, O B SAE AR 06T |

1.4. AR@>RT @fdT=i9 (Types of Environment)

agfoers A ¢ Glfe 19t Bor fofe e i ufo auim st 1o 1 |
JA—aiFhos #AR™ (Physical environment) 3% AFRos Al TqP78 #ifH<=l (Cultural or
manmade environment) 7RSS SR PR =ACal Sicgles sAfac aca g foet «11; 4l foa,
73 “AFfes A | aigfes «ifFe 14a ¢ T TEEE S foet @1 o (@ «ife
8 @I FLIHE AR =R ARG ¢ ARacel aFfes AREeR e iE
gE @ AR R T2 OiE Aghos A e |

siffcaer [fen Sommafem s AR TF ¢ g @fifRen Jmepr e
P A =T—

1.5. (ST® A FA=9tF 49t (Concept of Physical Environment)

‘digfess sifaa’ epfog R | 7JfR_ite Gk TmiE =il (Ae ‘apfos Al afoe
2@ Wiz | AFIET 2 T SRFETE GTfE Resd (@ G TEae @ g A s@wis
2 | B, &, e, AIRG-w1<s, Sieagl, Sl MG s1iw @ agfs, fer, 2l 7 oy FER




afraesie S i T
s 'il”' ey wifaTEe
HATE wetafEs T
ffaram wr T

oo oIfFe | @2 AR tofd 2o agfon 7w @Eote @I @I J=a | 7 T 4@ 43
F dfear digfess wAfEem «faads =) agfes «fac @w [fen Sfer ¢ d@esrecs
oI (@, (T2 MRS AT TIPSR 9olae qo (el | a5 agfes
sifac gfo FEee P |

(i) QTR TR *S 2

GEN

(ii) T e =)

3, 4fve, «f§, Iowy g FEfker 7] gz T fofe 2o ogfe | oidie apfos
7A@ Ze1— The landscape before man was fashioned on the earth.

s{fed ffen wgem aiplos «fiem [Kien | agfes Afaem sirew ge@r, =,
Tfen ¢ elfemored (@R OiResy 906 O3k AEE FA-Feele ey (el 7 |

1.6. 2F@e Rmim (e 419t (Basic Concepts of Environmental Studies)

AR e Mg ea-afefen [ans oz == it | s o @
aigpfos sifeml, siifes s ¢ e Afcae s @1 27, (o9 Gme A S
@ F=IF (2 O SIS T 27 | AR 551 o1 Sz 26 AR T=91cF Aooe 293 |
wgfie SRSl A0S @b AT 20 T AT AR F=91F Avew 200 2@ | 52
T e GRS A0S FSRFSIE A FH00 AN OIF & ARE@eE Soimiafera S,
sifasiel, SAfeTel @ SRPI T FA AR AR TEmle Fgol SaRE I o7 =
T TARYL P FACS AGAE AR T Qoo AR Ad e o |
i afels S @ o e e wiftg 25 @9 27, ¢7 WIAE oo T @S
AT M7 |

ffen geifer T sfi@em @ oia «fFae 2@ ©f o8 fos afes | =g T8



) A e O 9T ©f 2! IS AR 180 | @9 (IRl 3 A S0 Al AR
O3 FEA Aerel 6T 2w @re k7| Afsfre wimiem @ ¢ e 3o ¢ owe e
oM<, A T € Fm Fafo sy siea waifefe Fafe, s 2@ s=en
ojifd el AFACTE I Tiz-oEEced 2wl @0 veEie | I T BE g ¢
TRENGETR SFONEl TerRied IR (AR bR | AR e Seie Al LA g3 (I,
T, *1, Yew) @ STE BRI ROPIE | MR Fes % @2 qaes e MRes F90s
A

SIS IBICe 2@ TET AT A3 9 AR FERINCoT ARG | ©iF =T
fiffFe QR SAfTE TiE w7, R FREE @R AEEE AR Ao St s e
2@, T AR TP IO APTYFAE e Fa00 ¢ ©F A=A AN 4eer fea Aeaenfon
gF© A THICS ARRG FAC |

1.7. @ITK‘W AT Q¥ (Nature of Physical Environment)

(i) AP ATt Foe AN ¢ AT T T (AT WG o=@ AT (STe
IR IS UG BT | BTSN TN *fE T KA ARFIT AT @ AL
JER O[S g HAfTRikiee bt el R 2@ ofee e | iR Tl fee
1 sRiewt | [{few ST @ T AT SEifes T sifiadeE W e I$TE AgEesAT
AR A% 2@ | SRAE IS Al 2T apTafe waifsits AgwEa T «fiSw e
Mg 3 (ol | Sreud @l A, AiFfes At Towg sifada e |

(i) &P sifdrt Fowafer e Mo vifere 27 ¢ aigfes faaw R ¢ JfafTe | T
TR PG T AP 2lfF Fed Mgl ¢ SIorR AARs Wire aFies sAfEwE
27 fFpTR T SwEs ¢ AfRere AiFpTe e e afes @ aprfas s
SPAE B |

(i) AREENR AroF TAMT o3 AAFTE ¢ AFoT AR NI SoAmIwafe
AT 2T A G ARKST G601 B Tolg O 2ol /(G |

(iv) APReT AREER @3S T SITMY A ToNre e 2 T-HNEAGER T
SRR @ HiffTsy =@ ©itE i@ o [l eiaE o see afsigf a9 e
R S | AREReR oe [iiye 26 T TR19MER Sy MER S 598 SRy
TS = |

(v) 2P AR @i e cFaw @3 2 SReIReIE ©f J3ze, 28, T 9T
T A SAREE 20O AN |

1.8. apfes AfREe Tl (Components of Physical Environment)
grpfess AR @ @ ol e @b, Eifer foq eela|




1. Site@ 4l (oTe @W (Abiotic = non-living components)
2. T&@ Al A&l SoimiwPTI2 (Biotic = living components)
3. *f§ TAWE (Energy components)
I @G AoPH Seve AFfes AREeI ST Al (1 oM e SIiEsa s
26|

Ao SRR Sited TAMITTRR foq @ie |
JA— Fo (Solid), ©<e1 (Liquid) '8 SR (Caseous) |
(i) Mo ToAmiceT o1fFe angfoss sifdcal, qei— jf2da Ffda st 21 fisameat (lithosphere)

I |

(i) ©FeT Solmiee sifde Ao 2Ifc, q— jf2Fa o= wieH Al AN (hydrosphere)
RIERGE

(iii) ST Totmie «ifde &“@K‘W |fcal, q2— ‘ﬂﬁl%?f ST 1% ) JIINLGeT (atmosphere)
I Ao |

(i) fsTmest (Lithosphere) 3 7 et @il sifde 7w fEad Femes |
o waa =% Fe i oo A femee oiffe | RemeE seiel 14 s =19 | @
THW @7 sTerel Wia ¢ [N Y mmein et @7 aeimel am ve [ | RemaeT
FROE SAES SIHG HH (Si) ¢ SR (Al) =7 ¢ife 2emw i@ B (SIAL) B4
e | RIoefe Prie w1 aik sifde | @2 wea ARIRE e fiet ordl T | Sefrcs SEpteelfe
et w2 B S5 | OB W WG o e (7l [ | N IR 9o € ST TeieiEd



e (A I I AR 8T TRl SrE SR [Rae Facz |

e, fest 8 4fve ¢ RENGER e oot Soimia g0l Tz [ieq g <, &,
G, TGS € AFETe Bhigs! | AT 7007 T JHIToA Bhigol, Sfen ¢ aifas Iprge
fen waa @b 7 @) shigs aefs | 7@ @z agfes e @3 FemeE 8w
o zee age: fMemasa Sstmiera Aifiass sikaifde 27 9ft o1 «fex @@t q2—

(F) wreresi *IfS, TR T 9B W O, pife, gl ¢ Sieariaf 3 (1) e, T
A T SO WS, e, -, AL AR, AW oqwl 7H T
7 oIfgaen 9% AT

AT Site, Al ¢ gorsfae Fal ek o1fos | @3 fe s w e ¢ Wi
sfea ffen afsar g wiftce Afids o | widie, gerea e fifds tox avRfas sieecs
M6 51 27— A SAfFcae & ¢ &7 Ssimimafera St @i %1 303 5 | AR Reaiat
SR A0S e 281 GF6 2 SHet N | Fe e T SRS TAMAIfrR wfadaiere!
e FeiRe e ofFass w67 |

TEE Rl GNfee Amiefafera sty wifdicem, Fiferew, syisfafaam, @z, wwtE,
CNfGr, SGiFmE ¢ st a4 | 2 =Gl Gifers smid e gea st =foi sifde |
s e, ARl € Forefae e am oifvs | s e oot 4fter i G | Rensigaeiat
a1 2fever wifo— e, @wereia, =@, e A e, @RiED, 2@, SRS, Slfed, Fiemzs,
TSRS € (377 SR |

REeER 97T ¢ (F) Femee 26 Geeie € Sfemd SIPPRE, (X) JEd s
T S 8 T (o) THEA MHH B Wz Y6l | Tfen ¢ aifages aweay i1
Toiwae Allent T @2 el (A | (9) S aFfe fiea @iy aimt fdifae 221 =i @3 ofim
2oz T TLToT FRFANE g SRt foiweel I |

(i) NG (Hydrosphere) 3 #2317 719 «F=7 TealfIE AfFaIss 7o 27 | ReseEa
@ 7R AL OH TEAse 2@ WRPANR, A, T, ZW, - 2efS el R I o
GFC] AN F6 2 | T-oj0F IIG STS @IF 458 ©le! GUe A0 AT | A o{f2
e ARG @I ool Rt 7R | AR Tt ol—ore1, I '€ Tely qred |




GeT-grol RupiTeiz. @ | &@ 21 @3 362, @, T @< e swid (Ph - 7) |

s|fRJce AfFNeEE 3%
(F) 4 71" (World Ocean) —  97.200%®ig*l
(}) corsrereTife eat —  00.625%I¥
(o) =i, g7 Tori ge —  00.024%Ie*!
(9) [Tl —  02.150%rSi*
(&) IR AP (IRNEGE)—  00.00 1#11H
o — 100.000*1I<*

T NG (A ARAAD @GR ARA Y (A Am Agwes ki 27 T @@
N2 v WS TS (Hydrological cycle) I | Taivas Foiifre 27 feat afem
T, TA— TSI, TS 8 T | 3 Forb 2T @ @I G310 [H® 2 Tooa

s
$ TIy N ] *i -:_
} L] * 5 e

;

CRPTR 2R | ISItel TeTels Ted 2(E Ge Aeel oiffiee 2| @ A Ay wk Serell @
#eTeitord fce ARAIRS 2 | S AR Geraeel wiige &2 IR A QA SHIC =erelol
@ TETSI(sR To +Ifee 2 | Gt (TRl 5738 GeeTd i Skl oo Sl IR feea
R IRACET GF =11 G 10l IR (TSR (T (Ol =N g Il Srergae exzgee!
T RATERS W TR @ T TS TR AGINGE R AW G agfere we
HIITIE SAfew & |



TR [T ¢ ARG AFfeT AR Al ewtevelE e | Ao [Kfew
AFFeT FHATR PRI, Teifen Fiz ARFSER Pe SR | ARFSER H7Y Ao
A T T |

() GRMZ O T IARRE | GRER Il SAMAER N e sAfmeE o
#SIRH | (2) SRNGE ST o] Tl 27 TETbd M0 A ARG ToifRfen Toig frsa s |
(o) 2fawes G c2ifoa weow Aima eiee | [ifeT w@ea e sy, 5258, &, T Tonf
[T AfEIe Tyew e | (9) Afsmes [Kfon dfNe w1y ¢ g g eiwE | (e) babike
@ whae e =fex Seore Alfzmes | (5) TRy Wl ¢ v efor@ix 3@ AREeR
S TR ARAGE SRS TG | (7)) GeIsite FFelce Ay offiazed S0 I8 2@ 39,
=, Al TEPsEsfEe SrereRil ¢ SEEfes Teelfiazd gl o1 Sz | (&) Aifaes
TET FEALAET 93 24w (@ AR 10T Tz | TGNCSTNGE IZEANF TG (A N
NERe I Gl iz T |

P GiE-TwEE
(iii) NG (Atmosphere) & TINGE HRT sm A agfe
eligfos “AREET @36 Sre el ToAmi | g-7 (A \
ey )o’oooﬁﬁ‘(ﬁﬂﬁﬁ?\@?{?f ‘?{ﬂ/}@ﬁw @ SR e
s [ TR0 Ot ARG 0 |
ARG ToAMI 2 AYGe @feros Toq SoAmics
s, ql—
(F) STHR Somie
(4) TR A9 @]
(5) e @ e TAM |

(F) TR ToAmA ¢ R =51 [ieq Mo A<= |
TR AR 2l S e 2o FIRGICSH, SHHe, Fde-
Tiz-eize « Rfeq MG sim1, e wiof, Rfmm, e, 569 aefe | fma aefice
AR [feq Sommefea st @mea 7= 1]

Tl @S AR (% F IYTS)

e
AEHTE

W@W

1. «RGiE N, 78.080
2. S 0, 20.940
3. el A 0.930
4 T TR-THRE CO, 0.030
5. fozm, iz, %5, (@9 Ne, He, Kr, Xe 0.003

6. T ool




Rfer aoR WeR 17 ¢

TBEIE 3 3@ G0 WD T @3 7 T 2idsele T FE@ A CSES
FIFGRA @R W, @ wrer Sfen It (A ARG Mz I Wb Tofter
|

SRACT ¢ ATNGER AAT MOR N SRS 97q AT @ | FRerale aie
AR TR 4% T ¢ It AR I TR-SHZT il | O WS =el
GRAGFE TG T | SRS AR SN GA TeT 2| @2 ST G SIS
sfore f[Jfeq e armfee sieelker 96 |

P TIZ-THT ¢ ATNGE G2 MET AR Y7 T ARG 97 937G D | 97 AR
Tfer 4 eRpe I @R difdersle @ Sfensme Ay aize (| FIG TIZ-SFBT ©ivl Ke F0 |
s|f27 R[fen o go #1770 ¢ F9caR R, FerRLiE Kem, [Kfen amareEs sifawe 3
ANGAR FEPFNNR (&, Tl @ Afer (orTa @l @ o, AR [Kowize, apmfas
MO AR e INGE FIde TR SaAizred AR i w0z |

ST ¢ AYNGE G2 PR AT 47 I NS 9 AT PF9 IR | SIS S
¥ I (AeF apn [fen weaims M oiRed @ SREetE T I |

(%) T oA ¢ AYNGETR [T TR SoAMICTT 2172 Sl A9 7= | 32 AN
STOTE TGl AWM, ST 2SI T Tl APAG 2@ AFASGE SR I | ATNGEA
Tl QAT SAfRfeR TR Ietee efeE W @Iw, 3%, FE, ofen ¢ gaE i =1
TH[FICH ST A7 A I3 Sl SR e #Ifaed TR | Sl qoef TFroies el
A

() (o ¢ AN O G Pggelel TAMI 2 YEl, T O @ AT
o 7 ET-alfe, Sifospr Afve 17, [ien Femmam ool s g, SRk 2o
Tefre Tz, O oo (RTEIeel IANSGE (SF (@R | AR IIF0G SIEPTE (Aerosol) 6 |
ARG ST [foq (Rl S T Triy A7 TAee T € (E-Jare Ao &7 |

e [for v ¢ armecT [Kfon gac Aldmeae: g-oies ©is 4 TR | 18— (F)
AT 10w SRPAICE, (X) Tl TPca TR |

U.S.A-F SO e @ @ ARl (PN AN SRR aeiEfE oon SepiiE
RTGE Adies qio W [oe—

() PR A AT g%

() EEIEIFFTR A [

(5) QWIFPFRR A TG 2 ¥ 200 AT UE vo [ 1% w9 AgaeE™
IR slon @R Rifen SNeR Saile 2 932 759 2, ©fF @3 TS 0 W @ENFFR
ql TG |




(R) BRIFET A RaTwes ¢ @EIFFIR BEF @A ATNGER T wiie So,000
. =168 s R[S e sepeie gk [Kfeq smem w39l @2 799 24iE =1, o3 3
T @GR 1 REwes 61 | AR 5109 P @2 B 5 Sofreist siel w4
A, IP—

(a) LG B — IFAGET GHEAN S0,000 [FHR (A A 9,¢00 FE @ o141

YIS FBGIEH oY T ail sifde |
(b) TEfemw B3 — F3GIE V@R [ 9,c00 TR (AT oo Tt +F® wget axiTes
f2ferasy o1 =i oifde |

(c) AR wifEicem w3 — Rfemm w@@ [ 3,000 /i (AT 200 [Fi 2177 wga
g4iTe: S a5 |

(d) SR TRGITE BT — AR SifEe w@a 05 W 200 B (@ @mifeiea
T vo F A S guiTo: TG 7 S|

(¥) B! WP BARWPT ¢ ARG [fon B Tyora siwesy @4l W1 AP (AF
0L \GIC (S AN AW, OO IRIAGETH TFS! F1g ZPT (9{0 AT | B0 SPAICH AT
S, Bicieae, otfeE, Acifeam e, e e spereEo e, —
@2 i oIl ©is T I

(a) GUAIPFaa A st ¢ @3 BAl ATASER AN NHd B9 1 9 (@ s [l
AL SHFT ATTAE AR 0 | o7 T wget sb 56 2ot g o1 3 v [l
5% g | AgweETa [Kfon 05T SAMIER 2R Ab% IR AT &HF T@iR Ao @ Lferaell
3 B2 (AT e T | @Y, I, gelre, AT, ik, Fam Tz TN 2@ e el
93 BCEE. (7 W A G0 TG
A | 3 VRGP (A 99l s E“*.“.:..;'Tﬁ.‘;"
Tl AT A A ATAGETI 000 -
SISl Z1 #I1 | G2 Sl 1T 0 -
TF GRS afs soo fNHIF 1000
THOR 0.5 ° FEIFG(ae &fs sooo 2,000 J T

Geolifera @ FirEe @ w<e) SRR
S9ge] Groller e sifafbe |

(b) FEIFFAR A =MSNGH
2 Giolloltsa @otd co BN +ifw

IR IGNGIFFAT e A= |

G2 BRI 7 Lol wiel :
(I TR A AE A, T ofedra s Gl o

SRS AT AF | @3 T @3 AW SIASTCST AFAGER TR




BIAE *EACH & | AT I AT 7 @R 93 VR W M@ AReres (@ [eefer sewe
(A | AP AAfTS T I AT @3 BRI W Mg MRerss (&6 [wa)fs saavea w6 | AeRE A
T A ool e el @im sgieica T witid S (et T | @2 B0 T Al
el el ATNGETT OIPN@l ATCS AF | I B SCE MO B9 @ At ol qm @
SHIGIFFIR € EENIFFIIE TS S SBIEIoE A6 |

() ENPFAT 2 FGIoEs esid o [ e fage agwae @enfre a1 @3
B8 GrAIRIIE ol Tobel AT 0w Trel 31T 2 | TR (AF @1 O sffada e
TR ST 1T SRR 2 BCRH N G {08 AR | FIEAIPRIER 8o Siofal g1 Ale
(A A | B WA (TG A |

(d) AGAFFAR A ATECFAF ¢ FEENAE SAE@ @ coo Ffa 7 e Agwa
IR T 27 | @2 IR0 INGETE Sl ST TS RE TS AT | (2 SRe I
ST ZETF | OiF G g @ Ofe [@9fd aRE RAIce @ SReF Y SIS 2 |
2 B BAE AREFIR A | 9P (A 2N (@07 oxes! SRt [fon s
QT (AT SR BT red O | e SJfRISITS (@O RIS T 1 TS 2 | @R e fen
oo S9g (G19F ReFeid T w9 @i € e Aot Srefere 2@ #te @)
Y S IO TG IR Segel ST [oggel (rdll AR, Ot GReenifo AT | Y SIEER
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3.4. ofiw@d (Land Pollution)
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3.4.3 35 AmdERe 739 (Pollution due to waste matter)
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3.5. =39 (Noise Pollution)
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2000 5017

@Q‘;{ 2 Council of Science and Environment, 2004

*ppm : Parts per million
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4.3.% ©FF39 (Clobal Warming)

4.3.15%! @ Iy (Definition and Characteristics)
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A e THF A @RI eniR-a7 @oifte ge I F 2wz A 2y @@ [ E
e el SItERelT T | G SItERelE Bfowey el @ @ JfE A BT oi@f® o Aeweet
TS 24|

= (1) IFNGE CO, IR 3 =1 S5 (ercelf® AHGE CO,~97 Wi Fisr Rzicast =iw
SRSl 2 [@0ez | REfREEa el 280 ppm (AGF TS 2T 360 ppm @ (Firze—widie
2 30% J| @2 TG TS 160,000 IRCIF & A |

- (2) NG = sniew {\?ﬂ(lncrease of methane gas) ¢ Rl ITNGET Tros
T8I 21T ST | G2 SPTE e 100 I%¢d 0.7 ppm (AF 1.7 ppm-4 (© Tdfe 2T 145% (A0TCZ |
TG effs q=a 540 Ffemia 5 s AgsaE @

= (3) SRS I T 2778 (Frequent change weather) 3 57 7o (1800 —
2000) I=CEF & 1999 fo FfaE ©AiT 29 GR GBI 5N O SRl €3 N 5 A




e | T @S I AENE (@GR FTHATOIE | SR TSI (el (oltz 7S 25
IR W& SITON T AT ZE(R GAl € (SRR | 3 A AV MeeTon ASHIET
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4.4. STEW 3 7 @ (I (Definition and Characteristics of ozone gas)
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4.4.1 YIS &N MR Besif& (Origin of O, gas in the atmosphere)
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4.4.2 JIFNGET STE« B9 9] (Importance of ozone layer in the atmosphere)
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4.4.3 IS AYNGE STEHWI A (Present condition of ozone in the atmosphere)
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(Dobson Unit) 36 | A0S W34 22N S Sreie N6 Sreied «3 s fzs 220 G |
el @2 SFBRFHHIT SFCT ST A 20 SR 4F0S @ 1985 (S |63 7o
fafomt faeel St ©. (& 51 FIeH @R O T SHIGIFOIT STee @F (RIS oA | (=1
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4.4.4 SHOFHPT SEW 27 (Ozone hole over Antarctica)
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7o AAred| 20z | @ia) TR GG3 UGS SUSIa @9 (Antarctic ozone hole) T Sfefze
F(E | 2FoATT AfS PICE (92 T SHIBIFHS PTSHET) AT SR, JTAEGT 7T SO
@ TRfey SYFORFTIR FGIFFIE 8 T R O SNed AT wiwel S, Sieaer,
fTefene aefe St =fE T 1993 E TSR AU €SI T (0 ST AT
90 T | TS 2 NG A€ FZ | WL SHHIFHHT e F@F AT 91tE 5060
#eie* | 2000 AT NASA-T R sic@ell (A sl (ol @ SYroIRFoa TRmed
ST ST BF & 3 (@I 9of /. wedt gre @ [ oigEe 3R zme|

4.4.5 ST TS 7{@? F99 (Causes of ozone depletion)
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446 STHITE WA FAFSE! T (o B (Role of CFCs in O, depletion)
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4.4.8 etalq RAiee effecaiy A (Measures to protect O, depletion)
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4.5. IR ¢ BT @ HOFIT &S] (Acid Rain)
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TR PR 2 MA@ TSI (A J1eG! T SoAfroet T S | @2 A5 (A Teo =
5! TET A A A AR ANFo—1 A(ZF GG A | OfR. G ToRFE Apd g
e IR | (7Y, Bt aefe omi o Mo won Aftey 2B Tre |

2 FrelfRE T e 2t el [Rsifa ordl IR | @I @Il 2 2K (A
sifees e @ e ST AP 9IS FE BET | @R 246G sifere Trebifrs Tl sifsssucs
T oo S B00 WY B | T AR SR 7 SHAFET o Aes1 28T W (@
S T T | €3 (@IS OloId! @ A A0 0L O Ao A7 SR oML o (AT
T T 1l TG TS ABecE (I T TSI Reids gk SfEE Sieial @ A STeid Apd
AT M T DR | FC FLACA 3 ool QAT e G =T 2 3R 63 TG A5
s wdaifeq avw e =)

S (B TS N ANGETE OHNaie Sy A 95w gqL SpRIE FEnie
@R S I | AT TP S @S] [eTF M (@0e2 5E A Ted SR e
SIERE SIS (| 4 AL JRATST sAfFsToNe 0T | G2 Gl IHSGHT SRS Sy
Az o e R O GErfe-wER G@T?I'\BT (El Nino - Southern oscillation i
ENSO) I | 73 €I q ENSO 22 SRR SCERE S Agblel AT @<
IS I | FET FAET G2 IBolced oAfFwd oz I @ Ted SFler TrwieER @)
wiEwel-o/d i eI 431 % 2 | SIRred (TP 1Y 2AIRe s W @3k IBee e |
I 7 2 TEPISIEE CHHIPICIR (66 A *feel &1 (1R S ENSO SRPIRT =
A T SRReTR (Reiws IRelted) @ ifzads o7m 41 7|

A 2fEFFICE 1982-83, 1986-87 @R 1997-98 Al &eTeI@ G (=it Tweafeet | o
TS A OT 3 @O (I I ©f AP Re@ial I67ce A W, O o S afs
3-10 923 G G5 ©AZ ENSO Sl S | 5@ 1979-(8 ENSO %7 2@zdel dfee-(x e
IR G T A *fEIE S (Al | @b @i 1998-93 «@fe #1F® =g zeafet | o
1982-83-93 ENSO Sl i *[ora s Ao ek et |




4.7. &« (La Nina)

el 5 Reidie sicE e wifeet | ~nf i o fem o 2w @5 R
(Young girl) | 25 @I SZTI9I AToet A2 231K W61 &1 foietl i #ifafoe | eig semaiaa
R ST OIEe 1Y AR 2eT (5 €@ IO THCE D (A AT Ao AYG
TS TAE WG] 4R WP SleNgl FHE (W1 G2 ToaIE ENSO Sreet sl (Cold
phase) BGIEICORGRCEORICRIRT WWWW%E%W,WW
gofs o4 Ol IR 2 | SlFred Gl AFeRRe el Q|

YFOIATF GEAGI - ATl 261 ENSO 53 ¥ baw iRl | feefly siqgeet [ifsaerefare
Sl7l FeF g 9OICeT (Variation of radiational heat budget) 3 A ?j@ 77 | [l forerais
SR (Gilbert Walker) 22 €3 (SGRTIGR (MIEPT OIFIGR 53¢ SRR PR 202
s|fafdfe o | ©i3 qF STFIT 27T (Walker circulation) <(sT |

4.8. J®1S (Deforestation)

ST g RS PR TR P | IR @oife] weon wLfeafes [Ram ar
AR AT e TR IR | (IR ANGETR M7 SReTE Tead Gl vl fifves
I QR AR (N @S GO | @B Joo @ S (AT =g I A7 AeRfs, e
2 e 9 91, aprE T Tenifr [Rfon s 310 a<ze T3, coufy Sy goots
FlofetaE, gienfy, SRR i, eafy Tenft Fie SRIpTeEm SE T9RE FE | GRS
ol A, wiRRedl ¢ AfiaeE FRfSARTel T ANce SRy S TR S
ARG |

g IWE@ (4l AR, @ AR S TRTSH g g NPz | Gy JRE R
TR SANCT GBS SR I G ITGf R 1 70z | T omisffercs fompaliof,
AWEG (oRE RGeS IR R T 207 | SRR IR A AfAL Sregis
1952 (AF 1972-93 N &R 3-4 ffere @37 Iefi Takid tofF, wow b &fil, Al €
R oo w8 2@ | widie AwE A 015 ffe @39 el g ot @R @33 TR
AR 20 JZCEF T T4 I @l AR SIS JE0E | IS R 0! ZIFIRO
e I S W502; YRR W (A IR I (9702 @i Tl | 91 € Q7 TS AFleT
o1 ze1 B PTG oAl |

©1Z T AR Tgel TePIEeIE I FTHFEIT GG S | MR Aeore Thics, (TR
A AW AIE, T A AFF AT A Ghie FAGE FHE FA @@ AN | G0
FAfFFHroeI@ e @@ R T @ AFeF Yo sAfiada T T, (o R 4@
FHIACT TR AR AEd G 77 ¢ wLFq T>=imd Tale F1 9 |




4.9.7(f7 SNewie™ (Environmental Movement)

AT TP APt ey @3k [{ifeq «@ea | eFfors ABIER ooy S il
S§f2S gres R[Riea TE 2@ | GoR SEWHAES Al 70wl NG ol s st aa
TS Cwg AR SN 9108 TR | (@ AL, W @R WEF +AfFpa @ Sewswfics
RIS AR T @R O SEAE@iey @R ARAT, FEF0 Seron A S
T wAfafofe 493 e |

4.9.1 oA STt

1972 AEH TCEET MET Ted amed (9241 (TR SGE G2 SEEd o 23|
Bt wifoa o1 enferer | e Pemia qak Feeifems FfbIE amehil @o1 4R Ierom
IR R G ST RAIS 27 | ed SR [T @Il s S50 et S
MEE 2l FHE AV ol GOE A | A0 77 A (&eel oz SR M 3
TR | SRR (Tog MeferE 7@ @@, Tl @, Fwaers agaell, sfusiam et 2enm
AR | TR (Torg A (AT Mfef 217 300 i vl w1 23 | fof simadieet
SRS AP | 9T TTTa IR IZoNTS (A A T | A (AR QG G g 5%
NET <R O Bt AR w5l F0e N T | G2 SNEHE S (FRT 2R
TGRS (FCURe |

SIACe STy ACER ffem Sfaasial @ S Safes 23 | FwEs e Tees
Ao, ZEHI9NT, AN GR TAE SNEES ST % T | FACE G2 SR o M@l (oA
SIfACH (Appiko) FINE SN IfFe 27 | 92 NF *Ma@l FCF @& (Kelase) ST 511%E
GOE 4F P FIDS (AT SId T I | TS IR e 2@ AT AR 5
(ACF G S LT AT |

ool ST el Sorl fos el @ o Saeed Tey e S Sfen A
Tl 511 | el #Kce SRS e Sfgr fewaig ¢ @1 71 7re e {16 ¢ AlEo ol T
F(E | IZYNT NS, Mg SN G A SRARAET o @I9M (R &) Siaie] | e, &
FLT G TACT O BT S HAIAR S &) ST 251 @[l 2w Triggorgg |
o @3 ifie @3 SEE food (A (@R 2R SU— S[Erd Y9 eifs (Ao SrFs
ACS 20 | ML FReR € Qe Gl AR MW SR AR | SRS SHiEFe
ifraT AR AT TR AGoT! TG AN | S T A, T=ey awifed
el [FM 8 MTwie SIma e Sonly fos |

4.9.2 T JAvNE HTHIST

AROY Sired A4 TR T& | W AR 1450 [N Twemen Sweaess (A
SAfRoxaifzat 3@ W 212 iffE@ wge A6 HIE cdce| T SHen oo Aereld




aABToN ST s, e Qe T2 A Tere! € FEFRe 0T Tz | €8 T @rosi
8 o7 Soprics 30 qcwt iy, 135 6 Wi St e 3000 6 @G Sx Tofa Somey 1985 AT
e 45 @I T@1l 4ol TgF FE@ G2 1988 ANE ANAR FG 7 27| G2 A Sl
=5 eyl effScaly, fFsas! foafd Ay e 50 7% 157 Gfite Teh AT T '8 TP
(ACF 2700 NG Rype Teofy 71 | SRR FAGR 08! 4 T G0 et SRS
TR EIRE @R SN NGAWE Tl Ao e |

@3 R Rgrd EINIR 2@ oot [ite siffcifv (it #iiwa @3k Al e
(T90Y TR TG SRS | O o SHFEH AR A ACIOR S A4/
ez | A Cofa T AT fOF 7% (@37 ITell T 2@ @R 56 TS @I TG FRG
LA 2 | @M 901 AfOc1d 2ol SGMEE e ol (e | (I AGIER 0, SR 50
EaNeRIGa @ Ty Sestd st e w1 o IHifre 2 @< Ml g 92 2@
o @RI SR @3 SR @il | T SRerEba Y 2@ | @R 25 awifen Afia
IR KA 2@ fel)e 2R Sl itz | ©igel A 3 25 Fes (@i TR 411 2ETs
e e 12 ifasid 9o go 20a Ao @ FRMS [KEsal F6 aFsia AR F0ed G
wHfod wAfasile S @ |

1987 A Q! BNCS 2 AFCE 7 B AL NIE TR WK (I | A o
S =0 | 1989 AT @AM NG S0, L™ ¢ TRREH @ N9l T T Spies]
S @A T FSE S Sl 2R @ IoRes afedm wiite a3k ¢ wifzk fifess
sifeTl SRFSIel ¢ | Tl JIBIS S NI @ e e (i i Siwefes vt sl
FA0o I 2R 2000 A 18 SR A0 AfANHIE o1 M0 (@0sd A iy (ofa
ATHE TORTS 2l 1 TR | 4 (0T (O @ Y&F YSIT W& FESF AGEHI AR
@ TR G2 OICF AT 90 @dl Aeghe s 2@, St Aadhie enifores Sosir 1
TR(E | TR AR AN 3 Tovol IR a8 (I W FEIH *SAATTE @R I
vifer T o (e SiaE T I [Rewe Siged SieE 7 @ oo [
o, RGN ForFeea B AT A 20 |

493 oz Hy R weweT

TR TEF-{R53 R AMmee SIAEal € fosvsienl antaEs ARNFAE 260-5
fil. T cozdl Sta fsfiel emaifs arzet a1 20 e =nfds sifarer | @3 @ 270000 @39
GIRITS o FE G I 203, 640000 (2FF GHF I8 EHIFRACE T T3 3% 1000
IaneTt e Seo 2|

1977 AT @2 Sexd Fier W7 201 aeaia [eaifarem cozdt Sy [end smeam #kfe sife
27 | OIE 0o |3 i fosficers eret wifoaiee S0 (I 205 | 25aba 0t 85000 MR S22l
2@ GR (oA *2F ¢ AT 100 A T 2@ | wEidiEs [RofF sifdsie s it @7e
i 26T S IR | O BTl 2fFEE, TREH, (R aefe w3 w27 R®oT 2@ 9R




R T7 ey wet fwftere 29 TeREl a0z | Jwaae Jgael @3 e [Reaifaem @
FEFA STl R |

4.9.4 ARETS SfF ST

O3 WIS 00T Trox A SNwiaTe | $&d (FAEF 25 (Tee A o
ey wvRite AEETe Oifer | U @@ B e @I R semat WE @3
TATFIT (G2 S0 f[qersd Wrol | @3 T Teslte [Ifd (ofiF TiF 21F® ol T |
T3 O T ARGETS e’ A ‘T G’ | B Gorerpia IR e Sea-wfEre I bR
PG T, G TACS 1973 AN SITOR ARFHA FHH G0 Ay (reTF &5 (@ I | $G0S
120 9N € 277 240 @aNeT [Rye Sestmea Prare =311 3 sifFcifv snsife wme @3
sl IR | WWE, India-< s G (@IeTa TN @ 57, &W’%i‘*’f@@?&?{ ‘the richest
expression of life that has evolved on this planet’ & 2 MK, @ FE! (FJENT RGN
GG ARG (I *F ARy AT (KSSP) slrwe Weaz Sfeaie Xg 6 | Shor @3]
T oS B 7 RS 2761 2= ST 1980 AR [SETE T (& ATRI @2 AAfwar
AT A @TA IR, @R AZETS e Grow Twile’ A (@Eel w4 = |

4.10. HOG (Biodiversity)

Tfgree ¢ Aifieeie 2 u2 @ 5ifoe Giaeeie | Bie (e S 300 @b a2 st
W AN 3 G S | SRR =eTeltel qR FieTe el [Kew e (73 [fen aeifon Sfen
e i |

5 e 2eEe ey (@ 52 @2 Reiiet GlReeiced (b deifod A2 4=e el TEq
=7 | e MR B 2Rt @ B e S @ 17 o ewifed «if e i wea 2@ |
e Redior 0o @7 R o @R eefen oy 7jfRKce @ |

S§f27 GRNeE 2 ¢ SferE W2 @ @ihw OIE GREba @ | 1992 RS rEl
AR 22 GREDG A AECTSIHG == e 7AW M Twizmse! e 3 | foab
RICERGRIERGIT IR TR 1 ZW—f& (gene), AeTfS (species) @R AFOF (ecosystem) |
o[ 3 foah wEa W ewlfor 36 WA |

GG AR SAfFdeTie | 3 sy Gia awferem 1 awife 1A SIS
Faee 27| g T Fe G2 &ha w78 200 5N dR SEe gt el awifs v
Mtz | @ % awifen Sfer ¢ e sy aigfes el i Ea @ ie Fowa Fies
ey ol e wiefie S TO HETR ©IF [ @i (endangered species) I | (T
VAR Wl Sfen A A (@eiet HiRaE |

e A e Sfgn A [Rem 2o zre Repe 2@ IR @@ [ee AaETe eeraRE
ARE TreTelel @ RETSIoR SFes ARRSE 2o T 96 | 949 (@I aeifoq Ao




Fog GRG @I 4T N (@ A AW 2 (13 oenies awiifon Regfe acet |

& 70 (I T2 21 feiam Jeo SR A5aew s [Efe <0 | owea am
24-5 @Ife T27 7 SARRE ool TReHfeR @Fh-oIEt 23R AN SR Wil e fe 90 |
@2 I AR 90 WokrRe (@ ewifon Reyfe 7 | siwsiw TEif (195 @ a=a 7)),
TG (66 @I T2 i) Fove g =TT Tfer ¢ A [egfes 9 |

4.10.1 ©FCeT HADBW (Biodiversity in India)

sjfeSa SRED@a [ Slgm 47 w5z Nl &if | @FA AR SRCed CFas
SRS | AN SIS TSR0 AT TP | O P TETS G2 SIS G Segpe] AR
TR | Terd [ile oo o1, #IfRse sgefsl, nfEre Reew aibires Setehim s o[
iR 2I(d S ATGh AP JZEN I-@l9l | 231 SIFce Bfew @ Al ewifor A I 97| 41,
AB, Tt oA, *11, (overiae, fiers 2ot Sesifers @3 Srread | g SPiRey ) 2wifos
2fUR QIR AP0 | S ST, AT, I, B, GA=e Zreifr i s eeifon
fefee wiGE|

1978 A @I ACS w1 3w (BSI) (S TG I (Red Data Book) &6 3 |
@3 RO TS AR Tfegn 2wl AEa @l OIferrl (e 2R | s aurE ARE
1500 | GO AW ftere ©Rce (6 Sfema R4 & 45000 @F N7 ARF Sfema AR
TG 150001 s sjfaSw @ gwifen el SRees duifonras 3 gaE T4 = |

A 4.5 ¢ SiATes HEdW

GRCAB orTeR gelfs | oS (b enfeR w2
1. 0% Sfew 45,000 11.10
2. oo (Efg 50,000 6.13
3. N2 SR 4000 7.59
4. S SIRTE! 6500 9.56
5. g 2400 11.72
6. Tob4 140 3.96
7. APl 420 7.85
8. “ifY 1200 7.85
9. Tyl 1340 8.03

T ¢ National Action Plan on Biodiversity (1997), Govt. of India

@2 w2 S 2T (Il Sfew awifen 11.10 *reie @k Af ewifeq 6.67 ok S
Aeql | T SIS (TREAD@T G el St 2o Bfewel | (g (endemic)

& S

2EIeF W& FALAN PR BRI 217 S0 = | SIS IR0 ©fgr eenfod A




A ... IF 251 TeR-7F OIS, ARG 95 sifowe, Ten sRew fZuEr ¢ wmie WekE
BistolE | T AR TERIE AR WK OT9 4t Sige—id Rier @ sifesait 3wy s 18%
Hot spot @3 SIferR ST@sfs |

AT & e M e =it foifew (13 | Siveard (@eig Fioerersis awifed Aka
A 50,000 AT 2EfeF AN FN FE@ 1200 | SITSAE FEFH [T TG 3 477 Aeifod
ARy o1 I AR | — (T, TeF-s e, ARG’ NereiFe 2o Sy |

AIPIRTE FAGE @ SR SICS (7409 AN TR | (reege Tobd ersifed 2w 85%
Aleq TR SWMTE @<l | ©lFced A7 7T Jeoifers opy I8 | @i T 7@ 26
Tited 9g, 400 witex 19, 20 wited =i, 8% wiced TF, 66 wited @rel, 18% wites
(ARG ! 2NN 7 | ©1F G AN 50 I27 SN, O3 [N M I TSN @3 AN
Sl A |

4.10.2 BT AE@EATS! (Necessity of Biodiversity)

o 04 U J2% T el PR M3, oW o ¢ e 2ifdid 4w T 23
LS T |

o Tfgr ibw WEe AfSea ffid, Floe, SFAReE (o F0 ¢ TS AIRAZ I |

o 7|lRTT «F JE& OH AGEA (2 SR AT TA A2 | G2 AZH AR 80 SRS
QM ST T (A |

o Siifnsl fign @ @t eeifs (A Tealfi 710 aie fom s ewifon oIty «3 aeifen
A2 GF WS ARG 7= |

4.10.3 HCIMHE@T FF6 (Crisis in Biodiversity)

1986 TR @ ool 301 =@z efsfun 5067 o ewifen oS zre [y 2w aive |
T[R9 R T 8 AN IR T A7oAF Sfema (6 10% genifs wie Rejaa
geifs goot Fofzrs | Rew™ @ @Ml (oltg 8000 77 oI RS 5@ 60 @I @F7 Ive e |
@2 sifasie IS FACe TG (2001) 36 @I @Fea wifbwz| feSite 1o @ew aufs
e TN OF THIR 2N A ITGRTS | BIACS 516 20-30 T2 43 SIS 20d IS
T8 TR I2CF 2 1 =[Ok Q0T | T IPRAT AR, FAPje Teba aeifs wier syl
518 2re bR | SRS 340 Bl awifen W 216 et Regfem st 1987 e
IGINEE TS =17 3 (BSI) (T ©iot 35 7 O SIS S_eE Bfemd A IARFE 33
€ 157 | O BG! FE@7MIe (Vulnerable) Sfema A4m 114 |

GG @3 et 31 el TR 20 i1 | ey sAfFass, Terelel ¢ ®ereis
e i 3t ewifen [Kfen smelda st sweEa sifswss Frof auie Repfea
IR | O3 TeifeF INEF AT eelfe [Repfea 2 oo 7 | Reios e 3
gerifer =R 50 &% (A 1 @I a2 | G1R o1 4fidw @b ewfen sian 1.2 - 1.3 @




@3 €2 Iu7 [ 29 1.2 - 1.3 T gwife|

51 400 F=c@ ARFAA MR oo R awifs [Ref TRwE @ zre | @R
@ w65 © Buad, 807 @ “iR 71z 200f0ae @ St aif @3k 360ae @
e A awifs [Ree 2wz eifes @8 |

AR 4.6 ¢ Rew ewlfs ¢ Repd ewife

geifs R eeifor st o ewifer sewl 2= e aefer s
1. S 741 16 65
2. i 1111 11 89
3. AP 316 4.5 20
4. TOHR 169 4 4
5. W 679 4 33
6. SRS 2754 0.2 364

T ¢ IUCN Red List of threhened Animals, 1997

4.10.4 &P ATHA (Bio-diversity Conservation)

SRADAE T FACS A IS LA SFEF A AT | 2T FRTH FCF AT
ey afstaly Fa1 I P @2 FE F9 IM—2-PIF FASIGCS* (in-situ conservation)
uﬂ@[—ﬁ@ FeCe*« (ex-situ-conservation) |

o 3-Bip TEIRTS*N ¢ A A Sfews Avw @ TR IRIGT @ T OIS &
TG e 01 | G2 G FRTTE Gl TR, FRAFO e gopiv (ofd Tl 2 |

o &3-Bif IASIACSHN ¢ TSR SR (A 778! foq ST eenifer T «3-Fip
FIAGECEH A | QTG QI (AGIAS I8 (I, o, 21190039, e [5eal fegios vaw
Tee] PRI FRTH F1 T | G2 R AR Gy DGR, & pies, Tfgn Swpiel 2wyifw
Tl 4l 27|

4.11. LAY BRI 44t (Concept of sustainable development)

EEToF T 2R AFE SRS 22 7Fe Sraplsl g 28 1972 AT | @2 I8
Wﬂ?l A HREE ﬁ@ﬂ‘(‘(‘ﬂ?f T S (Human Environment) M AR wAfc
8 TR Wy FRG 7F o108 (ot 10w [Redd 91 (ICs S 31 &¥ | A0S AR
& AP 3 7R i Rifae Sl 27, @R 2 @ SRe =AcE 1091 Prars
ST 2| QI 1980 A 2Ffe € ARFoF T=(ra FRTF W& |feF <A (International
Union for the conservation of Nature and Natural Resources) dIF9caIsy it fRfee Saaca




qea Told 9w (T | ©Ae FEFAR ST 1987 A ABALE Swics! wfore 23 +ifaal e
Tz WS ¢ FHE™E (World commission on the Environment and development) | Q&3
IR FTeleifs o™ Ta8w@a 24w Ar6eUS (Brundtland) @3 O SIS SPACE &3 FHRH
AFGIS FHFE FI 2Afde | @3 FHFE “SIsma AgEe ©me” a “Our Common Future”
A efstames TS Saaeea b o1 e o g i@l FE— (i) 2 Al Ipeas
SR AR @R (i) AREER Jetoreme S7iftafEe @ TEa FRELFE T ST TgAe
287 | @3 Yih REaE WA @R Ao Ffxe RSN ST AImE wizy ke fe—
FRIfSAeT BT 251 IENET AT ARG TSI EOIE TS A deend iz
(B #Frel 92 1 23 | (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.) | RIS THAET FTAE AT G2 T8 ATTSIBIET 4pd orFa T
ftete @3 T87 Sror® 9797l | 91t S 1991 (S TUCN Report ‘@R w2 @t =1 (Carino
for the Earth) €<% 1992-71 AMIfeTe AFseEx PR A ‘Grer®! 21°-8 (Agenda 21 of
Earth Summit) T I 53 LA A | wiefie RS Taz {eT—

= (1) 1 BRR@ 24 I IET e A |

- (2) TR @3 TN yiefel S|

> (3) T O o) BES RIS (PGl =716 3 1 |

- (4) T RO w0 AflRSE SRR N v s W @ aes el |

- (5) Mo @ GIRIEDG T TAFACER TARY F2F J*6sF A |

4.11.1 TS [ (Guidelines)

SR TR T5IE Sl @ el (oltaf, Site 9Bl 1% @ TP A e
¢ FEEiforel BTl 3 4AE THEe A 77 | GUHG 2die e Femef ze—
o [1] TR @I I Pr€ a2reld T SePTIKRed SiAmia FACo 2 |
o 2] Rz ffen s fo fom sndommifes sroam ¢ Ffedife apfere itz | Joar =
8 I AfGS RN 8 FRTF(EI Telf Ao 8 A& ol1offerar Sy sAe=ifas
CARN#IGT e |
o [3] fRISME T Telf Aol FRTHe! ARG | TRIFHEIT Gl ARG —
o [a] TR TesAme € T fTmEe |
% [b] (I RETT 7 o™ FIE I FACO 2(F, @R FIGA ACH 98 79w
RS TAIN QR S @I T 218w 0 59219 41 7 11 | 2feie
o1 Telet B e @ Rigge Tesiv Tjage 2ee #Aid | 778 Teie i e, Flo
3 ARFFeF ST 2N 200 AF | [igge, T 2Jfew =12 seieaz (A Tesirs
Z0o AR | ANer (oo 2ARIIEE T @ oG Al ST 2le % ©f @paie




S fRECATS BIAICTE Tely <= 91 27 | 758 (i5<elifG ¢ Rieesirs slenes sie
T, 19, AFREF T A SHRMIC QI A 77 | AR MRIF(EI Ty el
oo TelA e A e TeAmETE T IR Al e @A e e
DI &) 8 SR PR S (9 Z0] S O (! [T =il 781 3
CIZPR IS & I TS F(A |

@ [c] AP Fmeffera Ty e, AiFfes sy, e (o St @9fe HAfge
sifoge T EIfer ~IRTe TATE TEedE, R, IERR ¢ IThE Aol
TSR T JIRF FACO T | TRFTHCEA Tiofj *(fE SLAMCAI FIS I, (91 8
AFET IR 4T TAPTSI FHIE SIS, e, IR @ S SHAGRS
I TR ATICS 2|

% [d] TR Teoine REesid 900 @ | GETSid B FA0 T(A TS
I S5 1 A QR G I 4G FAGR (@ SeoAWe T T |

@ [e] I TENER et 1y AFies Toitra @77 71 63 1 | @36 [ sregeiice
AFReP 79I, B @ YELHA AR A2 SLAMA FRAGS & | G I 77w
T A0 B WY AIFIOF T2 W@ [KEIba T HeTCd 1, ¥ e &ofs
Sy SHmELR MRe [Revel SHce 2@ | Wit FRsre @ ahice w
Al ¢ N e W@l we @ ARSI T el 21, 26l PRt w0
Gice @R YA ¢ @M 2R WS T ER 9 SR T e AR
wefie AFReF T ST IR R SAME S SHAMIETT Sl
MR o=l @2 AAfwe fefes1 Sesive e #i1fF | G2l Aigies F~>wma
FFATF 2O A |

o [f] oS F>ma S Fooffe] A dFfe (AP SARACER A9 AT TR I
(Recycling) T | @ SFEE @R 5ifvze At e 7m; 96! W sfamice
AfRIce Age Stg g% A (AF TEFER A0 7wl @ A =TI I
ez | g, (@712 8 TR (o fafemt JRRIER SR 2@ (9 @9 s
SR wge I f&foT Tofd Tt T | @R Mol WAe I Ag GEfeid AE[E
AT A AT | @ T TARN AGF T Y FRAZ FE ANA Q@R
TAIN I 9IS A

+ [g] of s el CNRRs M| TaR el I2d 4@ G2 O =R FCHe [T
@ Wz | FRE, s, SR SRE eAER 50T 81| URE eAEE A9,
BEEEAERITIR ﬁ’mm\w, GNPy, W, *2g, 9919, (Ie191L, T, IQWNQ"'M, CIRRIT
gefs ffife =1 ime TeTere wiaaifs Igaret i eva fsaie | o2
IR ThE M qR TR vl [eElfe fefers o Ieae Redwera
T |

4 [h] TIEI AT FRIFER Gof) @3 T @ #FefS 119w T 50 1l | AW 2Ffe




o [4]

e [5]

® (6]

e [7]

e [8]

8 TG SR TR s, T @ AfS fRg Face 73 | e ¢ agfes Tafen
(e fRfSq T=Itra 0ee A 9607 | Aol Ao G0 MRIF(EF ARG TS
-3 Whrz | 4TS TBEE (A AREIE 10w AR (o I 2 | S (A
TIREE ARaZ F(E AT TAMET IS AN o SfkeiEg @ 2w
RGO 979 P (A | A A 93 79 TR Ol I (9102 | 72T,
TR ¢ AW WNefRT = Teomma Il 2@ WL EITe (A TR [uye
TesAve 1 (910 T @ ARG (61 AR &) QLRI 0ol g© TYCIA 3

*e®l A 2

< [i] “feSice Fo@ FAfES SeicT 9% o T | SIS AT IR SR

T RN | G A TN T (R AT | (gee g
PRIGEIA FAWE @D Fa022 | T € AZPRIA FIEFalel a4 @ 7jfiSice
o =% afofre Tt 2 =i MFHEIF @I PR AR Fe1eh] 2@ 1|

o [j] T FRTFER G AW Tl € IR G IfeFie ¢ AN Fieefq W

A 7% AR O IF FACO Q| GF T 9% IRTT A Swaleld ol I

G3R (TR AW FRT S FIfTE 899 NG 8 @B @I A (&I

g e | TS GeEia 8 FEhleiel B2 AN AT THS |
PPN IZTHTS! AN ST ¢ AT 8 IFF [Ecosystem] IZTHFIOIT G0
e St w1 e ST wifoss T AR 1fie 27 @ Irgeg [ 2@ =it | 5|
TGER AT IS A T | (FI NG IRFS(IS Ierware] S (iR
SET TR € GRS el ANEPT R T e | otz Sage RIS
@ | 97 T RO PRI, eS8 el el A TR |
AR Pore T IS (@0 BHAN ¢ TANE @F okl @ ofs SAfF@eem opelore
STE ZPT 9O, AFOE@d s el FY F@ G1offe am e 21 RS
CIE ) AR 9o [ TS AR 77w | e AREER olore T @
Y. ARSI gl ol SrFs QAT |
=PIy g ¢ AffR3I0S o FEIH o 49 | @ARE ol o vl | 96 e s
SGE-SIGE A IRCZ | AT weei [ Al el o Hifle@ el @i
ST NS 4 707 [RGB (s (el T | 3 AL SIS TSI =24 SIib,
ATOCF T GR ARET e wfe Fa | RfSR e e s G-,
S-S, R & 77 & AN 7 8 Ay 2wt T4 @i |
e g ¢ oIfRE 1o 2@ TR /OTIiE 190, AgeE [ =7, Sfen ¢ Al
GfEg FIOIAT | T TR Wy (T TSI [ITS =W ©fR 7, I ¥y @ [oiy 2@
0T | O3 A fegel 2ol FRifeRe Sz 8T w9 |
TR e ¢ TSI Redd piRan 600 @IS @ | =6l 50 qeed @3 TR
I (AR 7R 650 I | @R IR 2 AGCS ARG A 8 S [GfeT bifzwl




sReiiPel@ I A 9 AfREER esia e bivl sie@| 99w ¢ Siaces
TR (SOl SFFe TS (A SR PRI F0e 20F, TR fwgel S|

4.12.

ST

—_— = e e e
= o N =9

A S S N

fo 2% gor e [F @RI

fa 2T 71 @wafer? @3 eRiE sjfAd osiEt fgeet 3 o i e
CFC e gelq e

IRMIGCE ST TR T € Sl (T S [T 2 Sl T |
TR SRR SoF [ &elK (e 2

OIS SHIB (FIN (PN SR el A2

ol Tareel <eTce 6 @R

SIGHORR CreiniRy w@e & R

et [Eiee eforaiy gl [ Ol (el e

El Nino 2

. I TS [T RGN
. ¥ 2R SN T SEAD S
. GIRABEE MF6 e [ @RIT?

(I SHIEA 47l Fo108 T @R 2



G433 5 O e wizs

1o

5.1, ART™ IS A @ HFET AWIFA ALA TR
52. ot AR Reve Sikew swfiwes

53. XqTe swFSt oAt Rz =izw

54. ey e fwged “Fom sk

55. rum A e o SR

56. e AR Rews wikes swies

51. SR RIT 2w € AREF AP AT TR

§feS e e ol e g 71 ey oifdca e Wiz Wiz | SiEaefer ek
Tl 281 (MCeIR (819 '€ S0 TG ABIC! | R e G, Y 8 Ber A qRes Al |

ST AN AFIEF oM IECO (@RI, SRy, TS, Ty ToAFee! SRerehil | @
NG 5/, e @ TRl | IR TG I9MCS S(BIENE Tel) Forerad SR eien o |

m_

(F) IRpeF T

(¥) diEreerets =

(o) T8 T @it eifore [Kfen smfs sxeree 3 a8 269 7o (A % 741
@3 R RIS w2 ©itel ©lel T I |

(F) GRS TME BRFS (@ T T @00 2 [{ieq 7 gl ohfon 0w
I TR A, SpaIfa, S @ smey siwwel Freifn | afe e aigles srfece w1
7|

T G oARfOre T Pl @CO A (@ Flasl 2ifs | @i G, oAGifwe
NG, Flaw e i |

52. ©ie AR Raws wizee suikda

OIRTS AR TR SiREe @2 o6 28 Geaed T & | SETe Ierhrel, (5A1S
TFi3 foaf (2Pie G (I 92 Wi 2w T4l T | PO oy €3 BT AT T S v
AN, (GHR G & b AT G YHZ G Gl BT QNS T 5A5b AT | Aqe] FICeT G
wizafe [fen Tw wmeETe BRl 2 2| IR, YR @R (GAR AMETS AL oA
et (ofF 2 JRANET SFacd | @2 =izt foafo ot siot w41 a—



(F) @ @INe g GO ACTF HodTF TFE 03 A AT |
() (@Re GBI FoTTE 7 (A G, A @ Gl 756 T |
(o) T AW GO XA 2w &R @ T |

53. FATO saFel AR g wizw

ToifGe wizAqfer wiETe! S57S! @ f&fow wizEw wwact s Trlea | g Ao

wiizwaifer g0l WMo SR SR 791 TElee | [Fg s wizmefe gl witem widea
S 2ES oo FiHTel [Kfn «@wa woom e 2w $91 2@ |

(®)
(*)
(9)
(8)
(@)
(v)
(2)
(¥)
(®)
(50)
(53)
(53)
(>9)

S58Y AT — FIFU A A2

shes @7 — A Rws =iz

SoLY T — AT oEw

SHb G — JGARE FEFE SN2

9598 T — T A AT B

9548 T — Tl T FRIFE W3

9599 IF — T A RPN Sz

Sob0 O — O AT FRITE e
Sobd T — Y T T W2

Yory @3 — AR wel WeF® iEA
So5d T — oI FPE o

SodE 9T — T AR AFE Gizgee
559 9T — T wAface s wnifers et

@2 SR W S5 48-97 WA efOrAK FFG T GR ARAISIFIE SobS-aF A
T MFE Sz [ SR i< 07 |

5598-97 & I STy WPIE =R 8

5598-9 AW 2 ToAITS WizAb 2o 2 | oTo Gepr>iv T ¢ 73 ffge-as &=
€3 OB 2o A 2 |

@2 SRR AR G @@ FRH 67 T4 27, T NG A VRS TRl TS
ST Toft w4l 7|

2 TR 5w o o 29, @R W@ e @ AT T | A 3
FRGafeT Torge SoAvm @ AR e A | @B WZE e 4l 8

el SR A 64(A), GO T, 20 GIHEA S»as A wad fwgel «i¥o@ 7oleE |
se! 4 Tofd = ssac-a



Y @ g R =T sovd ¢

GETAY FRFIE SR IO 3 IRV A S8 AW SIGIe A1 ¢ =(S) AR |
53 e TG ACCF Sovs AN b =R oS | @ER AT 49 €07
@2 WA Sesifes W@ [T A W 23S =W

SHbS-OF A YA e SR S FRFRATNE AT A AP SGER qReRI
ARl fofers Face 701 2z | @fsb fm afswm @« spaite »~fe gwo@ fNE @3 «)
Qe (TR G GG STEEGCE el (ST TR AT | Sob-5-a3 Y 71° SN2 SR 4=l
@83 (Sdb>)- W ARAFFCS ATTSIPIET Sob9, Sobr8 IR Sdb¢-(T IBEF T F
A

54. ey el g e i

(5)  55A8-9F TEPT™N T € YF Wi2w

() S5A9-9GF GEPT FLTHI ¢ Y 2 |

() Sabrd-aF IR 7Y SR

(8) Sobu-a7 AAfT* TH 2

(¢)  Sprd-a7 FfoTT T80 ML T2

(©)  Spbd-aT FloTT AT MY eFfoFe, FRTTH GR ST FiHA
(1) 555347 519 G FRFE B

(v) @2 W SABEF A9, T 295w |

5.5. i e e oo e

(3) $598-97 T oo T @ el el wiE ¢ @3 [REw Aenafea o |
RE ACTARTE THATH € MR @S IR ANITS 73 T{fFe sAfzmrae dpa 4|
(2) $5b> I T TP TR @Y $548-97 b {1 TsFe | AT 2AIETTS
TATH @ AT DTS THTE ARPRAI 5 T € TS oo 4|
AT Sl SIS IS S Sizafer @@ ¢ ey y7el s=ima e oAfqs
el TR T 2@ A |
sovy — oAfie e wfdfemer (3fFe) [ty e Tiife sifact s oz
ABHFE GF 6 AT AMCFA | G2 WBAD Sob8 G WHwF goE a5
IO ARERCS BT v a2 IAE ST 2ifF [Tws Aeaerera Jaiifast
SepCE RiE 270 | Gfb SIS TR Y, &l @ * s [ame ¢ g
TOY M R | @B e AR AT AF o SR SRl gEel g




by —

Yoo —

Sobe —

Sobe —

08 —

yovE —
yova —
39 8 IR
So4 —

994 —

Yoo —

T WEF (AR ¢ Ay 73 g oKfom e w1 oA =iz
FGITFIR T A 2 SDIE T gye 71T T FAG SN TR FA
SR @B FEHACHE QTS T A AZ |

AT el SRR S AR @ e el a9, @ibe 99 @@
fofe 1w, (&t @3k g¥re st [esteem s, [ @iba e @ e
fS, 7T TR TG, TG seeE (A fHofe T o, gfice oe
o @R &fen far efsom 2erifra erag sifve (rae) fesen sifde 2311
e @fdgs afsome qronE A @ famge o= wife a1 s—ey
AT IOy | @ft @3 SEET @I Sy omewl | [ES ifie awEa
BTG NI T AR ol deiq TeniEe Tl 9 @2 SR Wi
9tz | (Environmental Impact Assement I EIA)
foreses a6y FRlste @ SAfFpie

TSIt ¢ Seole fomige, ka2, CNae (AR Sigeae), SIsmif, wieTe
T (Tgo) G [eiegee I8 GIRIfE s 2 oz wiEE sifde |
fofege AP Beolve, e @ SIEmif TG s ¢ @3 et simifag
faigy AR St TifFS Roteees aPTafass @ Sy 3% Weps @ Afioffe
G foaae aiRl R [ S99 Il OB SR SIS SR |
fRofeges SSrFee A /G egfere e se[ @ Toiftg SesiivE,
2, SEmif, A ¢ sepe HE e ¢ G ey @ wefewfas @
ANl @TCest 2IfCa, TS IR FRY TR Srmey <2 fREsiRe Seirifore
7|

(TR ) i3y 3 i<t 3§ FReAEA, S55 2 ¢ [ofegass @ % @ Fiw
TR I (I TLoN ToCe, qEo oo I SIeHlhis AR amied @9
@RI IR I TR Sraey dire 2Rz |

3l Al Tifen SrrFe 2 Wovmd (R TR e 2R |

o sifaca aifiad Fog =iz S A e [ig Sfie o
WFE (Fq [ weenifre fog Fioter evicet st 1aiae o difre =311

OISR TG TBA @ Sdb-8-7 FANL!

TN TR B2 S50 G T S5 8 2K-5IFI 2FRSTS RPN
#i G P SARaREe g wize dfe TR |

TR (FRTT) TR @ TAAEN Sovd 2 o FRTHE Gy oS |



e YR AR
SHry — BT R
Srdd — ISR ASTG Tl HiZH
Sy — T AR i
vdq0 — (oS ifFaes I ST
v5a8 — Tl (qEel Frae @ el e @)
spaa — T (e FRIRe e el fwge) Seied e
Sear — T (el e @ el fEEel) el e
o5y — THTERS! SE W feie el

IRA

So8b — MBI (SIFAD) SEH @R Svb-a AETH AN SN2

seby — A (7Y e @ el fge) s

Soby — IR (A e e e fomEe) e

by — A «fe =iz

sora — AR (70 e e e fEe) SRegEt siigs

Sobb — AR A 2

AT P B2 @ BB ARNTFE A A2

27 T (R St ey 76y 91 76y AR A Wiz Wiz | wigwafEE g9
Sl 28 (MR (81K @ SI0GR TG BTG | 9T e G, A 8 SG e OS2l |

e @ GRS ¢ SRISd 2 AFIOT 7AW FeT0e @RI, SRy, NETSH, TR SoAFeTTe!
SR € @G H5T, I3 AT TE G & [OTBE SNewa ARG S0z |

e

(F) 7 ©F T 41

(¥) dAeerecs =

(o) % T elidie eenfers f[fen omfs see w3 e 2ead 2o (AT T 741 |

G IR T ST w2 ©itel ©lel T 9|

(F) GRS T=M(F TRFe (@04 T T @ A [iCazms 7awel srfeq M
S IS AR, STINpAIE Ol € smey kewet 2ot | @afet araiE agfes orfore
7|

I G FRTSTe FAFEH 1 @CO AT (@ Fhasl 210 | @ BIGIEI, CHAGIwe
NS, Flaw ST 2o |




5.6. o AR Rans wide swess

AT AR TR SiREe @2 o6 28 Gerael T G | SETe Iehrel, (5A1S
TF12 foaf (@l e @I @3 E it A T | FEFOR Gl G2 B o T
SLLY AN, (GAR GF T SUb-a A GR [HB 9T &) B2l NS 27 543 IS | AT I
@2 wiizeifer fifem T smieTe 7Rl 9j2re 27 | TS, YHE GR (GAIR SMIECS 5j2F oI
TS (o 2 JTANET S | @2 Sz foaft oe @lsl w1 q—

(F) @ @R 2 73 A7) AN 00F AT FHoPTE (12 7T THF TR A2 AT |

(}) @IS AT FoPT 7 (AT o, AY € Sl TS 756 T |

(o) T AW ToRF *GANATT 2w 2T S G2 ST A#E Tl A |

TGOS i FETel FaS! ¢ &t wilRe wewae w4 zafea | g o
wiEeefeT fFghl SICa SRR SRFce ZETe ETe R SIS [T 4@ 7w i eomw
41 A= |

(3) Se8v T — FIAUMI HEFE B3
(2) S»ex 97 — A T wiza

(9)  Sovy €T — ARFNEIRT Wz

(8) Sovr &F — JOANT FLFE 2
(€) %93 9T — 7 AR FFE A2
(¥) 5548 T — e 7 FRSIG WS
(2) 5599 9T — T Y FRIE 2
(b) SHb0 G — T FoAT FRPE A3
(5) Sovs T — AP T AT WiZA

(s0) SobY GF — AR I M SN2

(53)  SH8S €T — SN HG 2w

(3%) 355¢ 9T — TOR AAf WF® FiRI

(39) S5 GF — ol HAfE FFS wifers el

G2 SBAYTR TCE S5 48-9F WoTRel 2fSTANY AL B2 @R ATTSIBIE Sodb-5-aF A
e MFE Sz [ SR i 33|

558-97 e 73 SfORIY IS =2

55984 WM 2L THARTT W2 2o 27 | T Gepr=an 755 ¢ vFel fFREe-a3 o
G2 E 2o A 2R |

B, OB MR GF6 (L PG o T &, A A A BCAE TN TG
SR toft == = |




2 TR 15w & o 2, R V@ T q¥el AL I | QARG B
ooy Soigs Soiom ¢ Sz i A | @2 SIiRER o A e

e e 4 64 (A), (OfF T, 20 GIHFA 3548 AAfE wmel Fwgel «I¥m 7oies |
sger e tofd = svae-a

R CEREEN G RIAC ETINEN

GETRe T B TO B AR FFG SIBe] FAAW ST AR € (d) QIR |
>3 RS SGEE ACATTF Sovs A b =NEE FoIRe | IR AT G 607
@2 Iz Sgsifes v [fen AraeEa Mgw 92 =W

G2 SRR A SN SRR @2 WiRAt UNO SIEIfErs S5a3-93 3632 ACHeT
wiEnfhe € 93 |

SHbd-AF Y I B SR Ay FIFUAE AATS Y GO SGET TR
ARl fofers Face 711 2wz | @fsfh fm afswm @ spaites »~fe gw@ fNE @7 «)
QofeT (T T @G TISTRG(E el (ET! Z ACF | S db->-a A T SN2 SEPAE 41l
@83 (S5bd)- IBEF ARAFFCS ATTSIBICGT Sob 9, Sdb8 IR Sdb¢-(S IBEF TaWe F
A

ey 3 g Ao i
(3)  S»38-9F TEPT™M FRTH 8 W N2
() S»A-GT GEPT LT € VI WA |
(©)  Sovs-a9 Y IV ST
(8) Sobu-aF A T Wi
(€)  Sob>-a7 FoHFF q5y e Wiz
(V) Soba-aF FleFET IET MY eRfoad, FLwe G2 M iz
(2) 55397 519 GIIFA AT 2
(v) @2 T SRR A, T Tepifi |

R 73 et siom SRt
(%) 5598-97 T@ AW RTHI ¢ e gl oz ¢ g3 R Areyaiferd s |
YRS AETYFE TATH @ AR (ST QIR TS 739 T=IfFe sifzmre ebia w21 |

(2) $5b> I T FRPTE TR @Y $58-97 b 41T TsFe | AT 2T
T € AR TTIe ToYE AP 26 FA S TS sloe |




¢FF 6 O TR 8 Al

afoe
6.1. e[
6.2. U

6.3. AT TR IBA ¢ ST, WYY ¢ ITEAW Pt
6.4. OIR0ST TR ¢ AOLFS @ TR
6.5. TERYNE RIS ¢ ©g 8 AT

6.6. Ty 8 oS
6.7. SrpNETat

6.8. TT aHAfE
6.1. oI

SIS N AL F© e, ORI (IR AP TSI, | FACo!, Gyl IR 27 T
fodt, 1 F ~fF8cT Wy few Sepieia i SeT @i FAHTY (Froge A1 432 Tl | AF3S!
SERM G Y (SO I 2R |

6.2. ST

TS A=A AT T Sl (s [KEnafe eie AreEa—
o AT TR ITA ¢ TE[S (AT I Fo ATE |

o SRISH TR I Svod - Y00 A ARG

o TR fAse Rfem «1fw ¢ oR/fiw o1ota Fe |

o GO ARPRYM € #Ifwld, Tuge ¢ Tor= |

o TIRIEA AILH IR |

o IYRET WigfeiE ¢ wifsore Ay |

o TFS G TES (IR W TYRET 2N |

o YR I |

® IO PRI
ey A |

GIRAABE OO I |
AT SR 35 |
O] Gy |




6.3. afsab @wHAG AT T I

ofs=! (Introduction)

OIS NS TR T T, O (@A AT FAC!, S F FAC9!, S SHE-SN52e
I 7w fom, GepiRal @ 29 T fodt, S F ARREE W e wepran 3 a6, Al
IR *2@ ~Afere 2], @R TR0 (Fhozel AT Y32 FOIT | FAR W@— ‘Present is the
key to the past.” SIIf1 Srelted T4 vl Y& 2JfR[F @bl TerRr-Rags g o wince
AR, T SEF T ST Sfye Fere e Az F4|

TEA IfRer e e [Feia 961, T F A W T Niegg TS SR
a1 (Tt ol i el [eifes sietsa S|

1o AfAAT S I
AF-2f$2BT ot (Pre-historic Age)

g AT 8 MFT #FT (Food Gathering and Hunting Stage)

Y I ZES A W T q=F el Rl SjfASice N AEd (R ([Feslfes wis—
@E-TIREs A @) SIS e | Wyeg TRz 77, it @ o ik
e, Oie fRe® e 7o 7 =1 | i SiEe Wik Q@ o geeifen e fieie T8I,
G ¢ Sfer | Rl Telfera el Sifrs e 2w wifieid 16k, vie ffkes
TR A A | S NE SR e gghiifen e e Te@et, a€mn e e,
el Jeiferda qFel S e g SRS 9GRke o7 et (e smenm)
wiftsl @3 eEe @uire e, afm & ¢t e | 8@ @-meee A @
fsiEEme wifered e [ 35,000 2 S9OSR S7e #e, &R 25,000
BEGEIN

SR 41 T (@ @bl SjfeiSE (01d World) (F®RY (T A AU e SRR
R R @ AMPRAR (IS o6 a2 IR =few sitefes | R e wie—
Tefie @i 10,000 T2 IACH— TG S € TR TRIW I9F 5700 X FCARE, O]
Mga Towe RfFge st e, i ¢ o) affme Tt =i, 32 Siefaes s,
ITEIHAT 500 Ted TEFII 7fERE SRS 98 R GUe I FA0ST |

2 25,000 =R BCsl AT GG Gl et @R 3.3 fferae | 15,000 T2 #fca (Sgfie
AT 10,000 IZF BCs) @B (@ AETw 5.3 fifemed (fezfee | see a1 20 @ @ AN
HRAACS 1T TEEay fow afe S FEARGIE 0.44 T | AW FRaz o/iw e sffedics oo
GeEg T (271, ©I8 FPTR @ TGN (2 I Goiaag 26 1 | Dewey-q WO I (oA
(Ice Age) S5 T4 ST AR &y foat 2gfs s, we @S 100 3sffics wmeee fas
3 e | SRPSI 41 2 AW RACES SN GG one oRiT—wiefie Rt qqgeoe (T @ IqcEied




(Post-glacial) J(oIF 0 — @2 91T Gy (97 WG 12.5 &l | (@ HIfFcl (I3 2f1e)
RIS @ met TeEeg 2fs 100 8RS 2o 1.07 &=, e 4 ke eieRima
(Ogibwa) 13 &, SICEREIF Sifrs SfEfioE 8 & |

TOq G (5107 ATIYCH! (Stone age) MHIW AT ST f2F T, AT 6 (AF
12 oo 5oy TN @ @6 AR | Sl @It @ 7 4 SAlel (@ (R 1 SRy g
e foat | AR RaE SbT TTE SRR GF TN (A S+ SR AT &F $oe | 542
Ggg 4l IO fze o Deevey-9 ‘Scientific American’ sAf gy (Vol. 203, 1960) oFif*re
“Human Population” <15 &35 (A 91 (el 21 (A7 6.1) |

A 6.1 ¢ Rfeq @ AfRF7 st @ TEg

T2 e Ao PP GG SRt TS GARAY
(SICRIEED) A (ffermm Roi=) (&fs z+f™Rice)
1,000,000 5 aww e fFR 0.12 0.004
(R @ 1a1%)
300,000 i e’ea gal il 1 0.012
(i1 @ 71eal®) Tt
25,000 Ty &4E ol Tt 3.34 0.04
(= e RaR) R
6,000 e Ffie S A 86.5 1.0
Toe o Toul S
2,000 e R @ TG TR 113 1.0
ERERCH
310(1650) IR ¢ Q 545 3.7
210(1750 Q Q 728 4.9
160(1800) Q Q 906 6.2
60(1900) Q Q 1,610 11.0
10(1950) Q Q 2,500 16.4
2000 (e =12) Q Q 6,270 46.0

I R2Ea o7 (@2 A SR I TR AT iR (5a 6.1) 1 963 @bl
0% @ AMPRaZ (A FRA S (e FES 26T 27 (@6 T | HIRACHE g T (AT
g g Getie @ SIS KB GeTFIT *PBIT @ shoee %7 zeafee], @3 T e o |
ffen TP S @ 3y 2w, ©f SNt SN T o | [ oo e ok @ieie
NG (51T | Al Ices! @Al AR eiie ol a1 | R 7= F0E e T=o0F9 | e
SAfiade qoe1 SITrelfy |

AR S W @Il f=isiet @fs Iof sifasiiol el S @RS @I PREE
SIS B e | S AN B FA00 [Fg TRAF @GN ARG 26, ToT6 g @ oo



T FICEE &) 2NE (50 | OI2 FR SRSHIE 77 ST, w706, B, 4o SR e <oe |
Zelinsky-9 @R “This was the first decisive step toward control of the environment (P-
84).” Selinsky— I ©102t@s @, “Socio-economic development was hardly more advanced
than it had been in the favoured localities among specialised collectors, hunters and
fishermen.”
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6.4.1 1991-2001 J *FF I (Growth of Population from 1991 to 2001)

G THITE TR SRS ZPT (IR | 3 TICS ST e 21.34 *feiest q1 5|39 weica

ORI 2.52 *OI* (23.86 — 21.34) T (379 6.7) | 1981-91 Wi (A0 ([ G 2N IR,
Tl TS WS SIS I (90 |

AR & 2 T GRS (FAE FAGER I GeIJ qo0E, MG 9.42 *SiR, 2l
SFTS! T QIR 4.88 * S 3 | Sie T (A 43 7S 15 *IORe< T I 9Bz
Ol 281 SINEIG (11.19%), SR (13.86%) € G (14.89%) | CAIMB] (FC5R S0 TSR
TR T S TBCR, O Z6 21001 THEE (24.20%) TERIE 10.84 *SI3 3 (IS T T
13.86 *I@i) |

TSI 91T (21.34 *oiH) Tl 1 @ Twgid ACTET 26 @9 1 (15.74 *oix),
<fe*ll (15.94), 36 (17.25), Zba2m™ (17.53), “ifFowael (17.84), BfexIsiT (18.06), S
(18.85) TGAIGH (19.2) @R 2I1€IK (19.76) | GOI@ MATS (511 (7Rl AR (T ©Iced 28- AT
W& 13-07 SagRE TF 20 ORI | G2 AR N AR I WHERER e,
sifegsenl, efEil, ST, fasjaa ool AT A7, Teangs, Tod 778 el Aey wfedos
G FROTR Al |

a7 RARITe TR TG @A GHIRE 27 SR M0 AIGR @, 64.6 =i |
(1991-2001) #It34 WICFF (56.8 =0 Wiz @2 I 2F 8.3 *ISIeF @ | G2 4Ra IR
(R IR 2F QA A e[S S (A aR (e AR (AT ST
(immigration) TC6 5ETCZ | I (I ST @A S 2 (@, GI9jcet 2o Bifes (32.98
*oie)), =T (30.08), G (29.94) RICSIAIN (29.18), &3 @ IR (29.04), 72T (28.43),
AR (28.33), ZA (28.06), TRADHALTH (26.15), TEILATH (25.8), NHATH (24.34),
TG (23.18), FRAF (22.57), @ TR (22.48) | TEI-9F ©ceA W (2T Aey €%
G @R G (0F Q@RI AR @ 92 G IS SR (AF G AT S S
0% 5Tz | G 43 oRRq oF 9% @S PRV qie Sl 1 wEHIA |

TS ACTYETR M& (TG ATGHA (20.56) € SRR (17.19), & TOR 5I0ed
(21.34), (5T T TG TG0 | WAl 8 9K ZITS-(S G FAGE @R T0hez (59.2) | @3
AT R T (55.59), Tl (46.31), 51T (40.33)(), SR € IR Avlsig (26.94), @29
Sfgpie (FEIfTe SIGAE 2F #2AIGE, i G FIEF T il Tee SIfeap
Ry

AR e el Helfe (@0 refbd Sy A (raihre s egike 29 e |
(FRETNG A € F91F QYroe! GR W € A%-(8 TRl ([Sz |

(TR 2IC5F G518 @ ACBIET FA (@ 28-6% W&y 21-0cs Sy 29 Feicz. (R 6.7)
| & (TP M T (@ GoPRLT 21T G0 I8 S G002 ThGR | (@ I8 A Y7 @ Swg ™
o0, G9! T $6a-57 ©Ie faojal (~18.56 *IOR¥T), SEbeT 2mm™i (—10.68), HiesiamsT (-
10.52), @3R Ve SERIOM | (3 9o (14 AI0ST IS 7I(E S (A 0602 (TojeeT 28




AR 6.7 ¢ SIFe — TR YEAT ARTET 8 1981-2002 (% JR)

AT/ Tt S 1981-91 AR 1971-81 1991-2001 A 1981-1991
@R 1981-91 @R 1991-2001
BN 23.86 -8.8 21.34 -2.51
ey
TS 56.08 +6.03 64.44 +8.31
Frfew 28.47 -22.30 32.98 +4.51
RIOLES 29.29 -3.27 20.02 +0.73
T 32.86 +0.82 29.94 -2.92
e 39.70 -9.95 29.18 -10.52
T 8 A 30.34 -0.77 20.04 ~1.30
ISEAE| 23.38 -0.52 28.43 5.05
e 28.44 -4.53 28.33 -0.11
ol 27.41 -1.35 28.06 0.65
SRS 2o 36.83 +1.68 26.15 -10.68
e 25.55 -0.01 25.80 -0.25
NG 27.24 +1.57 24.36 -2.90
Ao 24.03 NA. 23.18 -0.85
AR 25.73 +1.21 22.57 -3.16
BRI 21.19 —6.48 22.48 +1.29
g 20.81 -2.92 29.76 -1.05
Tt 24.23 NA 19.20 -5.03
S 24.24 +0.22 18.85 -5.39
e 25.73 N.A. 18.06 -7.67
oIfRGarest 2473 +1.56 17.84 -6.89
[k e 20.79 2.92 17.53 -3.26
BRI 21.12 -5.63 17.25 -3.87
el 20.06 -0.11 15.94 -4.12
ozt 34.30 +2.38 15.74 -18.56
com 16.08 -10.66 14.89 -1.19
SRR 24.20 +1.10 13.86 -10.34
NIEEOI] 15.39 -2.11 11.19 —4.20
[Sic| 14.32 -4.92 9.42 -4.90
e S
Wl 8 Joid e 33.57 -6.21 59.20 +25.63
7 ¢ 7% 28.62 +2.55 55.59 +26.97
@ 51.45 -1.95 46.31 -5.41
RoRY 42.16 -33.39 40.33 -1.83
S @ TR 48.70 -15.23 26.94 -21.76
A 33.64 +5.49 20.56 -13.08
el 28.47 +1.94 17.19 +11.28

Source : Census of India 2001, Provisional Populations Totals, 2001 Table G-1 and Census of India.
1991 : Final Population Totals, India, Paper li of 1992, p.44




Tedoml (0.25), &[T (0.65), (EETT (0.7), e (1.29), BT (4.5), {29 (5.0) @R
TAFTG (8.3) | ToITF O (AF I6T AT (@ AT @ {27 =Tl 2y 7488 Twgig 29 47
AN IR N T @ N9 e Slace Segid 2ia T W60d | RS @ @0 ANE SR
TRt RRSER @F “i@ 9 nfsEz |

Tl (@, @3 WHEFF (1991-2001) <6 RGBT FIel 1Sois, [T 3 S1ifge et
TopiA WA | iR, Srfifre, Siffre ST SR @ eRerel ST 91 (910E | TS @
0ol AR SiTes FAfre A Aoz | [Fg weoiga FU-RNF R I v, [ew s
Ted-9F SIS ACTAENCS | F+01 Foreyt SN e ST FToII0e -2 SH2NCed Iy
T T AR ANNCE ] {ACTR REEET (! (70 | G 0T (SR HFI SN2 07 e forest
e T4 Fca g, ©9 @2 o1 Bens 98 HETE |

e THFeRlieT (IR N ©Ieg 42 1951-52 AN TP WS Nfosze FE0E
3¢ SfAT W S Bt @B (MCR S AAGE @ | 9F P9 2 SN Sro1Ra!
TS (T TRANEeld TPRFeIF @i eI Biol (FeTce Y FRCE | (TR AN M0 Okl
@l ¢ T Rfasma (Policy-marker) {%?I ey [ FIF 9@ (oltz | O I Ty Al
S @ WA SIS T A AT Sz T 2 | 91 (A B oredlt 77,
QAN G PEIE B (A AATE 2I0e [ O W 20d 1wy (el IR A
eIyl R el A AES SIS ekl JRE 2IF 2 FleTl (ol e 9, S
Ol (A0T2 HEE | 59, M 40 =D (1951-91) & S0 SRl 7aeae @ @rez |
WAV o 26T @R Gepierl EIRILOIE 30-35 IR & 779 29[ &9 AT |
olRced TRk @ oafls e gerl oge e F6 |

6.5. TR 2§ (Demographic Transition)

\giﬁﬁsi (Introduction)
“Dictionary of Human Geography” (& TP R8s 79/ (@ «I7ell “ihex! A7 f

Zel— ““A general model describing the evolution of levels of fertility and mortality over

time. It has been devised with particular reference to the experience of developed countries.”

AR SLAIGS SR (8 SR AR AN WG R | FCE A SR I
fefere ey S agfoe I AT | AN 8 (e 2K MRS SNL-IEE FIONE Fo!
Ee s @ Gl SIwEReN e T FEES | 1929 AE Warren Thompson
FLALN PR - (g AT 2eIa T A | S oo I, e, <7 Tonifir
wtfeT FEFEE ereia e w5 ¢ bifent =itz | Joar FRfefes wwites vifen, ©f F2g
fmfoles Tite AFCe A 7 | T FR To Tae 27, 7e ¢ s vog Toge 2 AT |
GFEIE T i 8 AT T Wl 27, $L AN LIS WS TSI 90T €T |
& Thompson (1929), Notestein (1945), Blacker (1947) @32 Siefqifefan ¢ smiefeiaial
o FEES (@ SRR € JYRIE A N-Tifers srad Mg 1o iitg @3k @2 4iFda
fefers wermfea ads wg (Demographic Transsition Theory) 910% S|




6.5.1 TRAT RIS ©g (Demographic Transition Theory)

NG OEh 6 T Z6, @ e TS € LTS Sl e Saera s e
& (0 TR € ORI AR 7oiS wiez (b 4.1) 1 @=—
(i) T TRT € TH TP = FRfefes weife = e @ S & o=l |
(ii) T TR @ TFYA TR = MiEnme = SaueE 1y
(i) T2 TR ¢ M o = e ¢ Afterfefes weafs aar siyfas () e
@ LA e Sl |
(iv) T7% o ¢ of 593 Jore am@eEs gaa SR 2T e s g3
2e3E AP (ba 6.8) (afb My GfG RE BT=2)
Beaujeu-Garnier (1966)-93 (o SRRy JRE 2K eT8 o1 qaT—
(1) TRE 2l eFfon 2=
(2) SRS 2 I 994 “ApTe; A Al AT e 2@
(3) “Iffre 77 A YT sAorey i |

TRE 7T SRR foR g ANE @iy

/2= g T TR SIS

1. dis-Em ST} st =i (A T wifrs A
(Per-Inducstial) (High) ARET N | (Static to low) | FRfSfew

2. A-2AEIe] 1T e s firm
(Early-Western) (High)

3. SigfE-simETe fe, & I (A REERTEITS
(Modern- RINERIE] BRI e fix
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SRITE

I G IR S]] 307w 4-169 WA (Stage Al Phase) 3 A0 (59 6.2) |
0 0 2L BT SR 8 TOIRICH 13-2 (AR AR G g A | fas weaw i =ie
@R e | e @3 w0 TR @R e Tgmm a9 (Ba 4.3) | SRS (et @9 @ fasly
TS (A0S NS TR | IS AN 2 T 4R OFS @Sl T IR | TOW B
eyl 3 49 @I WG A1l | GTF T Platean Phase 3 NIETg W I | SETSRR 2R
Twe! @ @GND @2 A, (o TR 3@ @41fba (Graph) @2 A | i, Zoife
agfo oM G B TR | G & ¢ YA T 122 W, O IR 2 (¥ 7 | gl B
PR T AT | S, T, (T [5a 6.4(F)] HR0e, TSI € SIS Aef o
G2 B AR | AFOACF, GR (TJ(ETICS SRl TR S TR @l 51 | S THOATS
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6.52.1 AN 97 ¢ FIILAN AB &3S =19 (First Stage : Increasing Primitive Types)
@it PR aea Al «3 @ew 7% | @2 AR @Ry e ¢
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THEE "\\-
W% - S L e DN
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(ii) ST ¢ JYREE R @R 28T G (I SR GO AGCS AT |
(i) PN A Sl LA AR Srere 1de | Sdtafes @9ife € Wea TFAeR

BEREE]
(iv) wiAife FRfFST ¢ e FRfeles | b fFafe-SrmEe @mem v wief e
Al |

NP TR SR, SR, G 2ol b o Fuadse TR o |
AF-SBMH *SIAte (26 JOE G2 A=A w2l &e (GBI, 2001) |
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: Increasing Primitive Types)

ALy G Termed a8 at Demographic Transition @3 f@ei #1F | @3 #14&
Wl ©lsl I AT—(i) FNEE a6 27 (Increasing Transitional Type) € (ii) Sreide
s 21 (Controlled Transitional Type) |

A Gafee g9 (Transitional Type) ‘»jﬁl%?f 13 I (e (7Rl A @A LIS
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() TR @M 9. S SR |
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(ili) TR TYRAET GR @R 26AR Ty TPk @2 7S ATCS AT |
(iv) 0P A ST SIS SR B Hiw oo = |
(v) SIS exie fi egfon | A TaRee (e (afIEy |

R TR B, e, e e Y FRE [Rf$e (Increasing Transitionalsl
GRANA (7= |
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(iil) ©gE G SIS FZ A |
(iv) Teg® Wfos ARG 26 |

(V) SETFA SeoTie (5CEieiEr, 2000)
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6.5.2.3 IO %% 3 #f® QYT (Third Stage : Mature Type)
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AT 2 (Stage 2) ¢ €37 ARE Fg (™ @AE &1 (2fS TEIE A 12) € TP (AR
10) 422 43 3 | T FreliRT I 29 2GR 12 & 2 | T&F SSERNPR (T, @I Il
(0.6%0), RN (1.2%0), ITAST (19%0) (fod 4.6) 8 FBT (3%0) @F T 2T | GGl
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6.5.2.4 WQI/ A ¢ ST iﬁﬂ? {9 (Fourth Stage : Negative Growth Rate)

TS TG AMIHAIRK FoET o TEE @AE Tl RE 7E @feane s
TARIEE R TYREE @ | @ & (2.3%), TFETRIA (2.1%), SIfzw @R (@@ femmne
3 7 AR JoA IR | T RS v o/ Toare (eI ANIKeTS TERE €
TOIRF AR G2 2ACE | GepR IRE 2T * | G3 SARAE 6 X SRt IR (Zero
Population Growth) |

oI Gk e @afe o [Res b @ SRR e =ieT (Sifs sty i
@ I 29N | G AR TR 2R @l R () T | (TN, TS @3 e ok
ety

39 (Bogue) ST @3 TeoRaN Sifiema [fen oA wey e e | GToee = ¢

(1) ei-sif§ads WP (Pre-transitional i.e., Stage A - High Potential Growth),

2) AfST TRl (Transitional i.e., Stage B - Transitional Growth)

3) LIERICERECERC R (Post-transitional i.e., Stage C - Incipient Decline) |

Bogue S fael #RkfimcE wiae fomeis ©te Faces a2i—

2. (a) AfTSET AR TP (Early-transitional) ¢ €2 SR (RIS ALK



o FE e, sl i e | MEme Fes Sales ey el A IR AT Sl |
G SR B ATCS W AR |

2. (b) ARSI TGS TP (Mid-transitional) ¢ G2 LFEI (HIECEICS & @ PSR
Torz g itz Tte TR JORIEE TeaR Y9 @ |

2. (c) ARRSET (¥ TP (Late-transitional) ¢ €3 #F=F (TS &1 8 YR
Towz g Ate Ifte TR TYRIEE TR 43 @R IeRE IR &ife SR | smfaEies
T ¢ ayfE e THEF 22 FE@ | TH € TYART IR AT I G TR S
T ATz | AL @2 IR = e (bg 6.8) |

TR AR MR FLAES, AT @ Ao AiF

Thompson €3} Notestein-93 TS SR S TR FARASET Ao TS,
ANES € AFeT ARTSET 7Y T F (LRE BB IR | SO T BRI 2
C. P. Blacker, Karl Sax ¢ Adoph Landry.

C. P. Blacker 93 ‘A 7@ SR {ﬁﬂ’ (Five Stages of Population Growth)

Blacker T8 (3w Gepik<l A6 7@ e (oa 6.8) | @2 e 2o gl ¢

A. % Rl SR ¢ 93 o T 8 JoRa Terg 39 @ | i Seme widtafes
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iR 2llol FE BPE, ©U Tol JPRIF RETeIE FIre Wy T | TPRAEE AR
7w 02, [ Tod A O TN (A (O | AT TR I NS AGCS AR |
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6.6. Iy € 7f¥ (Health and Nutrition)
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GRT! AER THE STe (™ T WfHrg AfRE S 9,380 TelEE @ |
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WHO-3 (el ©2 (AF Gl I @, A7 Taaasie] @iofieties enfes, suiet,
BwGam, 2k Fif, R aefe @ieR aMs FoE @ | 9=el I8 AIDS-9F
T @9l @OE 2SR Ty, Ot 9Md oRFce RS 7 @R @3 @9l (AF A5
Aeizifea SIS SNz @3 SRl (AE AT G W e Ak el e @idi-efe
ORI M G© 9 (@, FPR T AFHYCET e oAl 11, Reeiwre Sgereiie] gmisiiiice
S @351 T 2@ vz | SR REEce @f$ 72,000 TE SieEE R4 NG 1 6 |
ATHGCE, T, TR o Tao (e &fS 500 T T GF T IS TS AEE

a0 SeIET TEte IR (IS @I afoR ¢ fmere 29 @
WHO-3 afStad (A ordl TR @ sifeea Ao Srei@ sjfadice afs «is o e i
TR AR | TN AR Tl 2NeTF oo 7jfRSice afs Tma b qecam 7 e 1 @b 10 o Ry
AR

AR T A A Tafea oy =72y, 9ffS, eforwes @ v gl septdme=
M RS PO BfGR e waF (FCEIAR, 2001) | T @ #|f8 WA #Jf¥7 Tro
@ TSI (AR T (@ A1 T, ©f Wod AR (9.3) (A @@ AT |

* 2iferg AR =™ 760 TAR (SO @ 38,000 BIF) |
= 2oy A ST 761-3030 TR (38,000-1.5 7% BRA, &) |
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MA@ 6.9 3 1995 (AF 2000 FAEE NG TF© € BHTTN (YIS SwFIeUT P

o TRy A%
KRNI - JERE NPT AT N eEEE FEE
(F=7) T T A QIR FCENRE | R4 (Underweight
(1995-2000) @wR) G o)) N (%) Children) (%)
T ol
TEAE 76.7 10 0.01 138 X
Tt 76.7 7 148 X
TS (%) 77.1 7 0.02 130 X
T 78.8 9 0.01 143 X
I 80.0 6 0.26 125 X
Tagee ot
i) 62/4 115 0.36 101 53
e 58.1 115 - 88 67
N 63.9 137 - 99 38

Source : World Resources, 1998-99
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(A=t 9.4) 1

A 6.10 ¢ NGET SRR PN 2N

AR (%)

e

1997

77

87

89

TE T AR OIS IR A

75 78

77

27 19 35

2B
AT

@ CNBISNER
Al (%)

1995

100

100 -

70 77 53

Steiiferg
feere
ol

b

1980
1996

1.8

2.6

1.7 2.9

.23 0.0 1.1

ISR
&)
e
TSI (%)

1990-1996  —

66

68 40

Source : World Development Report, 1998-99
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2. Text Book of Environmental Studies for Undergraduate Courses, Calcutta University,

® NN kW

Edited by Professor Rathindranath Basu.

Model Questions and Answers on Environmental Studies, Ashis Mukhopadhyay.
T Arerd Afac-fw, ©. e 97|

A Text Book of Environmental Studies, E. Barucha.
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Study Material (NSOU), EGO 13, Block-1, EGO 10 Block-1.
Study Material (NSOU), EZO 7, Block-1.
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