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1.5 WmE egte

1.6 AW THE FEEO ebhTe AreHRel

1.7 Wm diFfes A4 ¢ Faeerw Awd

1.8 ma (xfdfaetet

1.9 W JRF Sl
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1.11 e epien
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1.1 &I

spalifaee sjfAdla wfames (e W Seres, SIiF gl (WS g al, U.SA.)
AT 1 OSTER Ty G0 | AT SRS, R TTe o™ | Qe 2 el 33 FeliR,
@ G ZF 2 SEaReTEl & NETIoR G @k 9w s e 7 @7 @
(Ol T, IR ST MRETTE oo s (@ FoRge @ SAfFET | @i e o
IS T T (MHA WK TAACR G TS (@2 T T NS M Spiea
(Human Enterprise) 78R A 0ge F=ma (R @ ANS FI0@) 9% o |
agfo oF Wi o ISR Al Warz ogs [or, o AfHes FEE S Nbsiaes |
e gEAlg AfNe som, Tdq WS i WM Boaies S, SIwelfNEic ik Sl TSRl
g WEE AEe A e Tem e TR Witd weir (it et waee| @ i [ere
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wdqifelm fomiaaning @b 8¢ W =T, “Resources are the base of both security
and opulence; they are the foundation of power and wealth. They affect man's destiny
in war and peace’ (World Resources and Industries) e 37w fFaiefel ¢ jfaa fofe
o2l *fe ¢ GUEE TS| T ga ¢ MN¥ Tey AEHZ WE ©biE FEEe |

Sl

@Z GFFH NS FE@ SAAfT—

o R @ oM TS ARG |

o I oFfs, @RE @ ITT ACH Rel TS AR |

® SIS ™M AFCH NI I ARl (olFel I O IR@ Wee AR |

o Il F @HIER fefare FmeE s 1 W A TR (@fdfel fFrr fefers
G W o [ FCS HAE |

1.2 7™ (>edl (Resource CoONsciousness)

T IS R G2 Sel Jou g 77, q2 Yol 4@2 W (S SR (@ Sl
YRR (IR (A SPIE 2 7~ | G weel W [Ram wga 928 T3 | 3feq0R il €It
(o e v e e o B i e [ SR R M e i Rt e B D (e i i oo Bl e il o e e

IME FHo T{F ST A, ©IE ARSHHIE AMBI (HIGTENTS T (GO T
A T A QORI SGERE WEE SORENN € (Sl ASFIIETE 6 S o @S
(olCz | S JooR NER W ¢ FalereR fofe =1 ™| @8 Tgd T el SRR
weftafes BRidRE TNRasER ARRIRE @ | SIS MEa T TiFe co fa
[ FA | A el P @ ARG A-REEE T 2elte FRARFR e, FEd @
aFnE @ fm IR AT SEeE, Sfte e e ¢ eS¢ sjEifRred
STIBR | (1 ool @R sl SE Wi @ gl (serl) R wfeete wemn A, <fei
G, IS A AGFER (SRR AP Serolive F0 | AlbH @S- Jfe-
FETOR FA I (ieTe O o [y WA AW ARNE G | @ATH JSIH] (AT G
7o fifon ook SifeR I (@RIE o1 [Hafe sFeT omIstE | TErRReE ARl AT
A, AT 21 FEFEE o AGIED (S boce AF | 9F 2 SR R vas |
o (AF ARFfeT Tm iz I O e (e @ T adele @ egfeste
AR G OF SR SHANE Afw & 3@ wike «1 26w T ok efsrmfirel we




2 W GFME @ ARG AR Toa SRER ¢ JRREE AN M @ I )
e ¢ afe TR [Ew Fved @ €0 ¢ G FFTOR T FRAW FACS A,
SE (ol RPN (@ T THFA Tz HIge 2o AE | AfdeyewEcg @2
Wl Jfe s e[y ifcem W e aeiles, M cFa ol 3R wide ool (free
enterprise system) | TGS N FE TR € TR *oA1a Aol Lo e AN
8 FEHE] AN-FEEE TF SRR T MBI A= - WRE WH FEE (@ e
Tl @3 e @ SRR SIS SR SIEE AR TR @ Serenlel 203 | ePRIEE
wce = S[ly efewifier W M afe @ s =eds W w=EE (coordination) €5 |

@IS (e (95 TR *[olrl Ggreg @2 Tedm o) 8 S@E A AEH S 29|
1890 e #4re SLTifem Alfred Marshall (STecre Sixfiel) @2 SRIY AfAeHIe TONTHE
Rirel sEw | oF o e fo Safe waeR me ARE e i 2@ W S
4 B T e e Jfeare Y ¢ AT we Kooyt 2w A | Wb, S@en,
e @ *feeTom, TeeaE defe N T CFg Samd T T wWIR AT FERI]
TS| G&o M ARG SR Tl FRPIERE [ Fg T8 Wz | RS IR 4 (Pigou),
@&P (John Meynand Keynes) € «2 o weq FEH |

Jfere TPEE R ML FWIEE @ TE RO PR @R, @R T=m [
T W, &, gl dgfs GNeRs Tt e Ol Ses | APMAR 24 o 26
o T @ e | O gieen! a9uE Al 9t SREced Wi ANRE ACE | Sl
a7 A qel ARE@ Tw e e (e Afas R [ osifaedd st @it R
AT A @ TG FlY @R o7 2 W (AF FOIE FRGE @ RAT F9
(TG © (A @@ e w1 [ el worefe < =@ (oltst R 2ol (@ Wi
A TR 9o ST EIcE ©iF ¥R ACE Fll (SRSl G e A [l
T SRR UG G FFTHCER T I I Y @S FERR Sl W@ Wl w4l
IR OiRe T 27 [FeIE el 4 (A i el (o TR Senliy (R AN
i F Q@R TSR (AF I O2 Iwgh, W, Aemy Top (e oM AR
G TR THCFS GG ARG | GS7) TR FROPT azd Fce =, AMe qre i
FEARFCE AR ACE 1l | Gwoled FeR e o7 (@04 97w WIGRIm o el 1
WG FRIIEE SCFE BT |

©iZ ANIES FILER ¢ AGTHER G Ife TR Jife 8 TFEFAE AL 0 |
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TS Feg e @3 e TN AToF TS @ FAFAE AW FHCH HA>O I
AR

1.3 o Tmer afegtie ool

(Historical background of resource development)

ollGl SfRFITe T GeR @ RKET T F AW OF (e AR FReRe [y
G ToaeT—

(i) 9 &y 24 2o JSANG Pife RS 9ol | 79 (A Y@NE O [
G TR [ AT T A, O (AF dZ TEOONE G = |

(i) wio Rem =& SIRPI) TR TG ol AHCH 7 AGE Ao FE 9EIR | ST
T& TR SRS (Y @2 90 AE | G2 o AR A 2IRBle FICo 2@ MeR
T A | AR, I 97 eHARE Won @ RS «fe | [Kfon oo s sl
IR FE MR A I FACO I AGIRE DISRE 9 FAC |

(iii) «Toifgs i IR ST To1 BT 12 Pegrad TS PIe (ot 7jf2 gee
weftafes s . o | el elferay Fa T MR (@bites wecess (Franklin Delano
Roosvelt) € f&s1 (New Deal) It (@ S<tafoss A Al 22e FEiEw o 4TeolfEs
(HSTECe REE AR 1 (@ee Jieste Ao Jed Gifes SsmpTz Ate IREE
G IR A W OF I7T T2 IR THCRCAT [ SOl | RIS IRIE S (e S
FG(STT A4 AARFHA ([ 2 |

(iv) faor Regrad =t 92 v «fe-Miiee (Ie9g ¢ oo aiew erfewrs aifm)
W Al TR (cold war) € & FoW-(bead b AZ2d | Ton (i St Saae
AHE | o ol [fen e eok SiLftafes gy FIE™ FH0e v | ATk [{fen oom
W Tm RARE (R GO AT @ @R e S |

(v) aiee TfSTEe Rl @ 5F TSR (ILTEATS TNCOE HOER 27 & Seqifed
Gl Mg T AGAR GF R

(Vi) TR “RIeR” (globalisation) J0al JSANEA “WWIfaE” (BICd 2T ol | ST
7 SRS e SHIE @2 Ao« AT S[iY Aifdey (free trade) SIS sErl WA
AT SREE Afswifael I6T AFES S ARFEDT TS @ T TS @R I
AR T G0 S AfGDE AT 2@ | Gow 2o FesfiEie (multinational
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corporation) 9If5® 2z | SRIK Alfeey YA ST S[IY IR G Fimre @k [zl
Rl Fifeey Tifen fofe fem @ @i afswifrel, ©f 78 2@ qeaR wfefes @Fa @R
TR IR oRE T TR | AR IR AfSE e e RS e AR
9 fafge =R +ItF T a0zl ORre SR AfGEIe FeRE v TR O @
FTAPCEE G SIS D(C=F FACO (A |

(vii) SN AE SIS AT € 95 4 Tioe1 | MARE GRe (civic life) FHEETeE
g o SRER oA RCREE TR TCRAT AESH | RS e Jied SiEs
e Aiphos THFER esfa Al el Bifore w6 gTeliEe  omieEics
9 G MW FREHER DNE O (R (0 TP @lel 2 S|

(viii) TR SRS TE (ol AT wE FE1 HEeifeal siom At wiftg
THE A fe @l T BRI AT T ¢ AR g3 Tt [Eew o e
fits &% I@EE|

(ix) 1991 s SoPAISAR Jead 2F (S AR 730 ¢ Pl SRENrs! I A=
G SEETF B e SCEDAl $F AR | FRS Pl A I9QER [omems s
oo % 2wzl FemRd Fw AR sS@e seee | el 3 o fre TR
AT Tl |

(x) GRM GRS (fossil fuel) @ =Ifid FRA-Tiz-=@ze (CO,) @@ =, ©Ite @7
afer@in I W FE e SRR TRe [E TEREl A0 I KA € e
I SR B AR oGl (o7 @@ CFd SIHEee Sgl (o] AR

(xi) IR (4l IR Rere T2E@ owe 1.2 [fewie @39 ahE Seolifrd *fe e (oltz|
o5 AN O NRINR @GR AR wee 2@ AE|

1.4 sigest (Definition)

CoBRPIR (J. H. Paterson)-98 NCe @eallte] &fiFless € SRR Cof RSt s
W uylg € BETE W, T ReRe | T AR SfeqHas wief @@ Alqigel e
A SR B qidim eRsaE— means of support—support for the animal life
and for man’ FBE @ IRE @ WO NG € GRESHE @n AT T q 5y
WA (@1 7 Fg8 = W Al Resourcel

&G TE (Resource) 3216 [sael wacet =@l #1132 Re () @k source (@MY,
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3 w@ce 3 S A AT (again) SF G 2@ B | ot FAfa A SR @iebE
R | (e el agfore ARed 2@ A, agfoeve I\ IEE ARISER SN B
fCe 2@ 1 39 @ @ TS Al AMid IO R FACO T@ IR G2 FIFEAOZ T
AT |

et afedmeae o (AF ==l oRTS—

(i) IF @97 (T APy, LAl @R @EMIEE T TS TS g (that upon
which one relies for aid, support or supply).

(i) @ e 7% woeR 2Afsam (Means to attain given ends) |

(iii) et A ARty Az FWe! € Ry (GFIEN (the capacity to take advantage
of opportunities or to extricate oneself from difficulties) |

wdffamm ‘weath' -& i et | LW T w0 @RI 9 @9 3R (i) I
THAToll Al SORGISER el wtg, (i) I8 Q@6 st wem wiepd € (i) T [aw
@ | 758 WLERST SaNta T o (@ A A IJQEE @RI T GF (FT9I%) TR
sifel ORI 8o foorca oedl T

Dictionary of Social Sciences-ad (S ™% & W4 ARE@ER (12 % 7 i e
AGER SOR GHIER e AR 27, A ek 779 I G AWEGH o7 GO A (HIee
AR Fd “Resources are those aspects of man's environment which render possible
or facilitate the satisfaction of human wants and the attainment of socia objectives...”
Clel SR F@ AR (12 I THAMA Al AR I LRGSR A S GBI T=Wghe
oo 1 W1~ “All those elements of the earth which are useful or necessary to man
can be considered as resources’—RT® AW [eRe gl E. W. Zimmermann
TR @F W ARGl TCc |

SR TCe W WIS (T TR A SMSE @RI AL, @ g A sl Fe I [
T A SRR T @ O SReld W @R FEAeE WW | “The word
‘resource’ does not refer to a function which a thing or substance may perform or
to an operation in which it may take part namely the functions or operation of attaining
a given end, such as, satisfying a want|” $i@ ce 2RECR @ @#F ¢ Rz I
YIS AP FE GR TEE TR € HRASTEN 770 T G SARIN W G180
T=m—"Features of environment which are considered to be capable of serving man’s
needs; they are given utility by the capabilities and wants of man” | ©i2 J&l TR T
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TG TG IO 37517 | FILHIO! T @RI STSRCAGER ol | FFifTel Afere
o2 R ToRE Y | ©iE @ wel M@ @ (7 ¢ o) Teafay) AfeReirm
GRR NE ©Ll iR - (IR TSRS N B OICRE. AW Bl (SN R | A 28
SORCGER TAR | eFfon Al @R ool 17 @ ¢ AlY TeEdel JRR WS
TR FE TG (T LRS! Mo TS A € AT SR I ©IZ 547 | Szl
2o Ve (o FU @ @O ANE | @ICY 239 (Bombay High) Stelfere fier (wet
TEE M| 5 19747 @Itsl T4 @ G (oo Twolcsa MawE fae1 o oIt s=m
N TS | AR, (AR SAFER ARCS 2hd (NISIEs € ZAGHIZS oNed | @2
CIIGIE (A (RN ¢ SCEWAN G ZECANLD (AF GRS AR € (oaEw
AT ez T W FE (@@ SR A (AT T of® @3 sifameifie @ cowfET
e smiel g W W wew @ qifer wm i oy =& W eifiemigs @oeet
fFoRiZs o8 bl o ol ol (Freiizh) e et Al A wH i AT 6l 7S
| TG B1miEs (2F wiefRwge, AR i Aledl A A OCE AW A @ R | O
SR (TS (9107 @AY Fo-aF e (o, @l Soigee Alfer fal oifiemigs feimizs
T T— WA A FAOZ A |

SRR Bifewl oz A i e, e, JHENT defed SAwifrel l driemiTel ARz
©iZ @@ TR 2RSS |

T HAfAfE vl Iwere smicdd SR TG 9| SRy BItEd Sfv, dfer 37,
TS Zonl T@ere “mid Qele @i ¢ IfE, FE, ANES I, FiiTel 2gfo sRwste ol
TR SARGS | IR e TrHfE of wiN-Rele Tafs, Tgd Ted I 2ot
99fg 63 TR TR IR, o ¢ K | oy @ 2 AT T SifedTiet | S STein
sfeTieTeiz (e SIeifor Siaafea SIS ANE bifete 3 | 2RIA SRTed v foat Ffiro |
oire o3 e @I TWepR ol | FIEESl diten A ofee (R ((ery SRS e
TR T AwATE AR TR MG Tgw T Tom R Face W AR
e oS WiE fRTE SRes THRae (e SAfe 2| W@l @S A R A
ACY I eAF 8 WRFPA 2o AE |

TR Qe T T AF W7 IO oFe A AR e ANA|
TAR BAEE SEG (AF @RI I @—
1. W digfes i (AT ime A AgEE @[ PB GARS AN |
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© © N o a b

10.

12.

13.

14.

15.

T R AREEE oI |

I M IR ¢ TR FTO T |

T W SifEwl GBI, SeREIN 6 |

T A S € ARG FTweRd |

Ao ANGS o7 GO 9 (e ARy G |

T T wdEfes TR fefel

(FF T AT RO T |

AW (A Geemd A T T

ToM T agle, AT ¢ oF kghen fifete «wBE we |

TR e ¢ ANEE odie ANAT FePeREE Toma GFNG 7T |
TR SifEm, AW € wiew [fied wem Biee = widie wom sifede

TR A (eI TS oW W ANKE 7, SREse Awd I @ 8
I, AT T8 Tyt TR AT |

TR AR TR @R esim Wosim (Fwer, e (oel defe aipfes
Ao ACRIGETS IRER I R, g e, aremt 2o SsimmetEcs Alee @
pifzne AR TR GO GUNe FE W) |

(I A=MZ SN 7 | SNACGES (P (P AT SFFT A0 0 e 7jfedia
SfEPIce] oM AT |

1.5 i@ @Ffe (Nature of Resources)

TR 4IFell B-FIe (spatiotemporal) 1S3 | 7w [fi® € Fig 77 «fb awers (tangible)
8 SRS (intangible)e zre itd | @t e At opTE Tow 2iRE Tre HAiE | @b g
ol @ T S | TR Tt efe 9 | Suizael R A Rz SIiena
4 =@

(i) Fvitwa iRl e fea—F.A.0.-1 ©2 SRPIE 1985 e (2764 &S o1 SesAme
TEAG (6,842 (Ffe) F™ (5,597 (F(er) @R BN JANFC =¥, O € TOR T 7
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T, @ft W WS gl | fFg @ @32 AT 1996 TR O SRR (74l hE SNRETTS
(8,997 3f%7/ (Z67), (WIFETTS (8,961 (F&) 3% (FeferasI-sjca=[lsf (8,884 (Ffer) TAF
A2, ROl ¢ PO TN Wi FCAfeel | Srmey, 0N Sl 1996 A IeHey (8,113)
5o T Ot I, IMS A0 12 TE & (TR O TAME W ([A0SCR| O3 F&l
@CS A BN ¢ FER owice T oAfFwel wfiw IRl A Tw)

(i) 3% S e B (static) TW—w7 FfwIFel Fwe 7@ wim Sestifr =feae
ARTET 2O AAIE@ | @2 TN 20O ISR 9o SRayce @R oW el @e i@ al
a7 RJ7dree e A G2 S T (A 992 AN [fen oo e e St
fen =o AIE@ | eI, FHNE (AF TEd IAEnE ¢ dYfere Al v [fen
weet fafen I e SeAved oifdsicel el 96ce AN |

(iii) % IYITe 8 TRAYAS TS AE@—Fe, @1, e (oo 29yt Igore Sofeael
(AT AW % TS A, SR A 2, T, Toel *fe Toif srgere Sormael
W oifevl s w6 ™M R |

(iv) i FifSre A oA TS AE—IREIF, Y2, JRore Topift Soimaelite spi |
R SEFIA A(@ HCE SPIR R O | SR e, (RGeS 2oyt <fer oW IeiEE
T(E G W @I R W @AM ANTFCIR G IS ATIE AW, $98 @7
G A wCz | OiF 7RIS AT %67 T ISP | G2 GIISH G3 (IS
(1979) @a Limits to growth (2(F &g ™ TRY 91 @R Gle ANACS AR |
CIeM @38 (ICer-9d sce [feq io@ Zitg & = Sade—

T I qHe T© @ G AGIRA A
=&l 150
S| 50
Apfes ol 119
(T 173
ol 48
e 55

TARE AR SR W@ N SN | AT € BIEEey Ed AW F SeiE
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e SOl AR (vertical expansion) 2T (A 2ICS(R| ©Y IC IG *F(ED 7,
“EFefIaTAIcee (suburban) ITel G (oAl 0%

(V) I TR (Gond AfeeFe—ig O (bonl € Gosfa e Reset S@ (@RheE
T @ B, OF (@G T I6 2@ Al AN AR @ [l $@ Ame
@ T FACO A | TR ORE A FOR GIPEI HE G BT o (S
AT @y @i et T e ww oiece om 3R A MEEE e gy whice diew
AR T & e I siew Aferer WRbIE ar S we, e odite e
ARG el GeleR SRe) ROR [Fcm Wiga &1 Al EIIN 2= ITe SRR
T @Al THE T sifes (fallow) Sfice e 2zl AR (@IS G631 5oz Faw
wRey AR B SR (@Y AR € OE JPOE DT SR |

(Vi) FIF TTe effed R ¢ wgfea FAwe AR v Sreed (it i,
I, FE oofs F vaw Tafs FER @R WM A (GG Tafed A (Tl

1.6 7% FCEF FCIFH 2AbfeTe @Y (Some popular mis-
conceptions about resources)

W© o IF @ AT DRI Aima B w1 w519 | TRl 1w ReiE wgg
Gy, @ ¢ ffes wwg (e To A W ¢ ww, SifEw ¢ @i FdHen sor JieiE
O TO | MRGINIME B 7T SRS 2 T THCE ARCAl (TG o e
(Physical scientist) ¢ @igfess (STafermm@ st T f2e1 | T8 ool g =2 T54F
AHo FRCZ| BT BT A=W T=9(F AT QRN T (AT e AR | TR IRl
TS RRFS | T THCF o1 RIS 07 FA WG, IR 928 SEAE T2 T F
T ARl (ARe T |

T AE T (AT T —

() @ "/ f&Her Twre oy w0, CIUENEE $YNE GT T2 & M= G,
TGS AMLGENE o e o) I 1| @S g @ 33 wa1 e @t 05 @ Fwem,
@R ke, W (o, el Toit @M ZEiE Fe S A |

g e MY 98 W A W @, SREre Gl (@ e, Fifeel, e
fRiorel, oorarEy) € T REim I el T @ @ AE @ IWIC € S[ENS
ToAmiecEE sries wre-afodicen Sy M w78 =)
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(b) 3T FECE GEFE WY AFFeF T @ARIE 2o | g dFfes T gole
TRE @ ARFRSF A=ME TG T SBhge A T 34 W [T 9e ga d7elt |
IFOHTF AT WIGag O (XD 5%, PR @3 T3 Reaieed 7 T~ vl Yo
|

(C) ™I FA>IF AVT @ Qe T A W WA A AN SR B
SR Te, WMATSIE AWE T AT I To | [T Nl S A Sie AiNka | ase
& @@ wEdl e W (flor resource)d IS 8 T @S ANE |

(d) 3™W T=CE WF GIH g qRell @ (@ & [Kiteel@ Tew 2o e
K| e GFFeE@ @ IV AWM W@ R@DS W a1 Il A WG (oF AW w4,
S FEFIOR AT | SR O3 sl e s @@ @i, SR wEel, FReidl
el 2O €U | FE-IE (S R [EE WRE ARG | O Ao ReiE [ewa S
T I Al ANS (OE TSI A RER FE G0 [ FW 8 P RNRGIER
Tafs, *PFRE @ SRl Sife, SILtafes Tafe Tenf KA e oG ©f R[olk [
T I |

(6) wyN@ ity IWT=IME T A& [REbA FAF 06 SIS Tocs [fne (fixed)
8 B (static) I (BE@ A, Fe W S Tm =g Tw @ wWwe e aifedfis
“Those who still insist that the natural environment is constant and that the supply
of ‘land’ is fixed, face powerful array of opposing authorities’ S(IT ARG € GBI
SEFAI AW AT € | AW @R Ol (a2 TEE | W w@egfag o =
oW | R (Welsey. ¢. Mitchell) ST “In comparably greatest among human
resources is knowledge. It is greatest because it is the mother of other resources’ |

GF A WO SRCHEE. NRR 8L TR IR |

(f) ST adigfeos A @ AfSEAE T™>m (A Seaml @ i | 8 e o=
(T AS-ACER 2N SFFF (oulfe 7> ¢ Jgi-elfordn @ ooy il @ =el
S SR TR 1| SREIcewm A € 2AfSrEiMe T qeE o T TIre AN | ARy e
&, Sigfie Reiew o = dPion qa ¢ dformiae TTe Ao T AZTOR T~
2o TR @ (e | wre Ty (@ T e € elferiE N oINS
e T FE, “The two worlds should be as inseparable as siamese twins in
resource thinking.”
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1.7 7, diFfes g e fFaears A= (Resource, Resistance
and Neutral stuff)

HfAFICe (@ I I BRI FTO Wil sl I IT—(9F) & g, (72) ILfes
g1 2w = PR IR R [T Teifrel ¢ IS AFCERe (@i SIFEE A
PR T RGNS T (O @Fg (e Al | (@, T, SPiew 2o | el
SPIN ACE A @FG (SOl Sged 3 AW Al e awe g @ SR AeE - @I6lE
TG | GG @ TG T 8 TV FACS S (AT AR F08 2 | G e
I A TG IEAS TGl Wz QUTER RREIZ SN | oFRGE, weffes awae
ToIfel ORI SIRE QSTE qRlisly | O TR (FE Ie 90 R IdEed 9
@R eFg (el W I IVSENEE SE HABT Tw A Hiee F@ A

At @ g I WiR I[N AERE TOREN (Sl FE@2 o, SCb AGEE Ffo
QA FAFACA A W FE | S, PRER, SFED WG, qLo, 776, e, Sfegf® A ke
29| @« TEE Al A eAfSEIN (resistance) 0T Gl SES SWIC 1 Sowicel il
AR @ A

wiefie,

(i) W = WEE ANES Tafed SR TAmMieE el Al (X)

(i) afs@in A A = AEE ANES Tafen efeF TAmMItR =i A (y)
TSR, TR IR = x — y|

M x-9F TS| y-1 @ R, O (G A7 72 Al =W B 5o1d | g I fao s
(y) =wel g46b () R @ W, @ AW R Al AW R o il 2@ |

AfS@INE R el o I AR, IW— (i) Ao, (i) WM, (i) ANfe «ar
(iv) wieftafes afse
sffedice W g I Wtz I AGEE o F@ A1 A AWK Soaies A qR F@

Tl R Brpiea xS T FE A ARED (Pl FICF A A | WLl 9B GO SRR
TR @97 (TN P Al dfede deR @3l G WHerE ANl (neutral stuff) JCE |

NEE FG 2R TS AKET A AN WAeerF ANICS A 7o g
TR IR T R el A AR T AR | AT T To ol A= SNR&
0z W0 THAMICTR R4 0 FAC| I BEE =W @ R SoAMIT T=oF TR |
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G o Bomi SRS O3 =AW ofdee e i@ | O Faeers Somie gigel
s @ afeRel | FReers AT Ao @R AAE T A FHerE ANSice sifdae
7 2T FEiTel ©€ (Functional theory) fica Rosma <1 o1 @3 e wiwat =i
SNCAG 4 |

7
71'“!’{7 ﬁawasl AW awlen
| | | @WFL@T G| wﬂvlnﬁ@r
Ie ERICINE
S

W =+ Solfarel

e ANl = + ol

afe@in al qa = — TAEIPel

AR DA (I 7R W @ [fen Iww sifiefEce Seifrel [Rosmd =i =)

1.8 F™itwa  ceaifestet (Classification of resources)

ABTE (AT We +F% [fere@ TmE @den 1 el @b Ofe asfrs
e 27—

(@ & (Land) — == (space) ¢ @iFfes (physical) > Tom |

(b) #f& A TFww (Capital) — @it oA fomedr @ e, Seoimem Fs I7Te
Tgift @ R e

(c) ¥ (Labour) — wigftafes f@Faetiead e g€ TER A0 @ FTE wIol |
T SRR oS, AR @ W @3 o ol e 7 =

ez see @ () TGRSl Gk (}) ZRG ¢ IR SR TS 92 el
ol F IAF—CSK € B0E AT |

RMSIE SN T4 ToME RS T3 S o T 9, I9—
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(i) Tl Bt SEpEE

(ili) TR SRR SN

(iv) @ SR S

(V) T o SPIN SEPIE

(vi) iR ellfd SpiE

(vii) AR el @ET SR
(Vi) TR TER SN

(X) TR Soefd S

Agfe—1.1

[ ] B !
stz oI O AY S | | age TR

[ [
I I I | e wied
JfesTe i GoR  Swsfes
| | | | I |
g e RIS B R PGl TN AN

(i) egfe wmam sem foa eda—
(a) 2iFfes Tom — 2o IR (A AT TM @W o@, Ay, FG m,
i Zepifu |

(b) MEE 7o — AE A (DG NG (@A TW, (TT—SwPRl, Frewel, FE
=i ¢ Wl Teonfi



() FegheT T~ — TR FFRS (AT AN T @ @, I, 243, Aorom,

e Tl Tl |

(i) Bifg =FPia aigfes TmE gens it Fa TIa—
(@ 9tz (fund) 7w @ (b) @ (flow) 7=
fw icetoat
2RI @ aiftre TR el

AT I~

aiftms Few

(1) Q@i F=E, i FHerife 2w e
€tg ol |

(2) IREE @A FACEe Jfa AT

(3) T& I™m AGITSNI  UAIZA
7 |

(4) SRg T I2edE, e smief wel
R TR e TAMME AR,
@ TEyye,  eTREfE, e
297 |

(5) TR @ (3

(6) (T ©lsl TR AWM FRIGACI]
T, @ WEF AR AW
FIC |

(7) I=ER e R @ W, 9@ B
R ANRS e R |

(8) Rvs ot (13|

(9) SRIY € SRR T FEIL (FCE
T |

(1) @oE Alfre, FTe IREEE FE
©l Ferifre 2@ A@|

(2 IFEE @I FAEe I TSI
el

(3) ISR T ARSI 5ifoge T=ow |

(4) Ffes Coimi 2o @ e
stef aifoms o |

(5) TR G SNZ |

(6) fPIH IftRe oW BFITACIET |

(7) I=gR ey qfR FE|

(8) e T AT |
(9) afbZS W FRCFEZ JIIE |

21




BRI 1 oiftze  I~olw

(10) TR I ©st @ =feseitm @ | (10) eifvze =M sjf2Si ©ist ¢ e it
20 *fol* @3 FW (AE S| A 40 *TOIXN N (77 |

(1) @3 > @ AR e =R | (11)  iftws Tm IRE e give =&
AGRA AE | TG 2ACF |

(12) @2 7T>F MEedmE S@rs e | (12) @3 F>r fHem e &
oo A | AOFFOIE SR*eZe S |

(13) fCorF TAMIGR aifec@iarel @ m | (13) (Sleifee 7Y A ol o

AR W ol rRg A Al (A O @R (FACer® Somia)
JEE2. B | et T i i € TS (30m)
TeoAie B |

(a) aifvge/=fg/asmed Fw— @ 1 W e q F2w @@ IAE FEA G
R AR fBE @ T SRR Gag sl i ww@ lidice efiw orewl 3R |, el
aifbge/HiERe/TIoTSq T (A |

wiefie siftee e oiffwiel [fF @ ST, @3 I A TEeRe @3, @ Afe smief
Hg T [ive s Afes A, BF Trie SEm Tod | IRRAEE Te G0l o Giel
O TR AE|

e Bt ALy TRE (OF SRR (@N @F To7 e 7 @ s [Wwe, sioE
R IR (e [ (dternate) T€ IIRH FACO W | (@ A, 2 Q@ JRRCEE
TE I R FE PR @ SNGE (e IR g ARacs rem ik @gfes
3fGE I @TR| FEE O *fEre (thermal power) Feliglie F@e 9T F41
ZR| RUl (e AfFE (Coal washery) WG (FF61R) gl *Ife ATien 2= g
fog aiftee T™In IRAET FE GERRIE ¥ T I @F ANe (oo | T | SR 5
fog e omief seR SAIFSE B A, @ IkE @R THe A @ Igafs ke
@t wfFeE @ | st =m iftes T=m|

(b) 2R/ FAG/2TEA F2F— ([ A T IR I FAES (¥ A7 Al
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R ERA ACEF I, O SIFIG A= (e | (T e, qrom, wieer enifn | g g
T JRCEE TE G AR Y IR @ P JAEE @ 2R AR SRR
AFEE T A TR e SRF@ (oiEe W O SRR @ AW @B G@ER T 7S
(renewable) ™7 JE | (TN SRE Al WY TN | @3 9 IRDEE 27 SIRE Toel T
o | @ RO @ 5T FRE (ee aFfer Fae Toq @ 7> qfF =1 @==
A o | elepifea eiprd e dl e ey wen e wiikeiE Faifee qwz ) (e seem
YT T |

ARZ ¢ 9iftEs T IRIEE TN Forba e Toud A N 2B (2=RZH)
JRE @ TG 7S ThHO | LI TR @l SRS eI ©l PR e I
I, Syl sifds [eeiaEl ez Teoima (flow/resources) SI#RIARIA (Misuse) (@K K
A (W | SR TS T (e TR (T G0l (19 2O A | G2l SoR_RAEE T
YA AT welsTeNe (Quality) @ % T (@S N | IV TA WCH epd, e
(i) ) o e o) B e e e T O e e R B I ol R R B
AR T B FE—

(i) N THORCR A AARSTCN0
(i) woifFasaiT
g aftze T~iom @eim WS zeam o wawe [Jom owg e =)

(i) TREE SERE TeME Tell o F IR—@W (a) e, (b) SiwfEs
T |

(8) FHQAG FT— (@ I AW AR TR 2NeT | (P TLEE AN T
SE AE A, SIMAE FRAAG T A, (@ G, qrop, jdReael, Wt Fenfr

(b) =Nl Fom— @ K Fm fedim TR o often TR A1) g WS S
AT Y, SIWEAE WL A=W | @1, O, I, Gl G2 GOl T
Trizge—

(iv) et a1 s fofere somis biFelal s =1 ¥ | 72— (a) JfEars, (b)
AR, () oW @R (d) SWH(F T |

(a) TfEre Fom— W g afesrs i ag @W w=@ifE, Te-ore, f, sikfes
wd, e ¢ =y e

(b) AWMEE FoM— STCTE THER G, FEE TE (T W OiF G 7w
| T, SIS, RpleT, oot B |
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(C) T Flm— SO 7 =& (@ (@i (e elfels Teifacea sivm iR | (eE
Ao 5, TA—FEG, T, TRy, A @92, (Ao, e, coefy Tonf
TSI =71 |

(d) wREifes 7™w— «ft =1 sffad [/fen oo R TR ot @ 7@ «fifeQ
¢ wolfd q¥ WEE JR-FELW A, (T IGNGER TR ST |

(V) TG0 AR A TS I Sl ©lel 71 qE, qW— (a) FEGeTS) TR,
(b) AZEwTe; 7w, (C) Wete F™ow, (d) Sifger F=oW|

(8) FE@eTe] FWM— W SREGRCR AW I8 T 7RIS A W[ s
T, @N—I, T, Ao, FHENT 9% |

(b) ZTETe] FoM— g g € FRAE SNeT T (Re @R Sl B Alem T,
@ Felke Sfer, I/ o, si=e |

(c) Wofe A m— g g I8 SR @ FEF6! WG F ANST AW @ AAES
TR BRI PR AEesoe (A did B

(d) wfesm Tiv— g g Tm g T sffedice @@eTia @6 B oNem T,
@ SRS (ST ot AfISIre (@ETE FINeTes Silem T |

(vi) T aife Sl Tl T wewiE T, (2) eFe, (2) Ay T

() &F© A AYa T¥M— (@ I I8 P G 2 bEICR, (FEHG S SRl
ARG (2, AT o4Fe A M@ A=W 6| (@ JSAE SHRpe T=2M |

(b) TG TWM— @ I A0 Cololled oifeg ©ity, 9196 IRl A=
Age @ WLINTE A AFFeT e @ TR @R 9T AT W A | A AGRY
TN ACEA | (T SN TR TR BAMETR AR 2Bl ge O T ife
s |

(iii) (oRE @AM P TmE Peil el F a—I, () (SeE T ¢ (b)
TERE T |

(8) TR FToF— (T 7R TMa SR SR (T T GFiaere, =@, Siwmd (e
T AE | (TR AATE (EON T & WG AT | G TR G T (TN iR
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e Wiz, (o e S A i @ A ARG AR FE |
(b) SERE ToM— RSO T oMY T[T T SERS AT | Gq FloW, S6 €

APPSR S | E O 2SI 2ep® ql ARFEFSIE 0w Al s
e, qrem, s oiel qate it Wit Seefe | et (A R[ifer #fe dtewt T,

T Seed *fe @ oAb |

TR 8 wited *fea e

ter *fe

e Hfe

(1) e eTRefe | Jexife 77|
(2) @2 =ifeq (M7 a3 (recurring
cost) S |

(3) INAEE T TreHfea eo fSaTe
oel

(4) 3% == |

(5) TRLA =9I |
(6) FffSa weifers W2 =Ifea a7
1 e e S

(7) e oeE Fie F0e AE, T
JAAEE HIR (@3

(1) 2 e, soiter Afes Emife
(A2 G R

(2) csTesifes |

(3) I Ty CoEfE eom fda
TS W

(4) @ =fEET | I B Ales @
Sree Feea e 9ol I @bl
JRER =&

(5) Al ™M |

(6) MEfTss wdifors a==a @ 7l
U @ Fa A frsem AR
SR A G B |

(7) @zg TGItTe 77, ©iF @3 *fe
JREE T AEE TG 2T |

(viii) TER A Terlferrs E em s~emeE geis o Fa am—
() 2MfF I Cifee 7w @k (b) SCTfeF T=m)
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() @l At (fed Fom — o, Ao, e 2ol aFfen aw T AL
. CNfeE =W A |

(b) SCEferE 7o — ST T4 eiFfone IQE WGR a-l SRe Taoed ANACe AfHTe
I, O O SCAIRF T A0 | GFp Swizad e [iARD! SifiwiE 2@ gy Aiftce
9%, Y, H-oifel T TR, 2 I AR FIBENE INQEE SATIN IR (O |

(ix) To@fd A SIS SEEAGA T9CE Fosl Sl [ W @ (9) IGAS T €
(b) @@ 7w |

(a) qBI® 7™M — Tl T odel oM, [Fe @y ek = I oM, IR e
M oM, e SfFgE I@Te AW A0 |

(b) SAEs® oW — F, K, ofwEe, FATO QSR (@REbE e wfEy (=3,
weffe R @R eAYTe WEE AEeT ARG (A P8 THAmMEE T SRENS M |

TR [FS A (CF G5 ™18 281 (@ IR0 790 958 2, S (@ISR
ARy oEl ot fon for ol ioe s@fkl @R AFos TR [@ T@E AFione
fRfen T, wdic &=, W, e smid Tonfn | S[E Site T>@ e TARE T8 TR
g T, AP, AT 26 A (CNfFT) | okesie s o7 e siwiel aiftge Tt
Tl | GE W W AR FEIEeR SAm B e (afiietel Sl St
I | BIE] S SR TR SEfos @ Aglos TafoRidie T=ms I Alioe| aFfone
T TR RoRIEre ¢ FAEHER g T>m Afkde sl 9@ /e TomeE fod
wltal ol 9 |

To{ To{
| |
| | | | |
zf@sﬁs R AcFos Ffeare SIS RlIiliveg
| |
GRS EURIEIASEICH

[ e 5ifoze S
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1.9 7@ e AWM (Factors of Resource Creation)

(I g Tesiive FACS (90T ARG fl, &, e G AIRI2AI | 92 FRGE SAMER
ToMI A 9l T T P AR CeAMER T G2 BRG SHAmE Seal | A iR
CFEAE (oA G oFfs, WA G2 AFhod | aFferE @ @Ce SAE o (eFfen v) |
TR *fe 21 # @R FRSF W I ¢ IRPEE TeT [l AW | 2AFFS, Aea @3]
Aegfo—ag for Somic wre-gfonice 48 & T | W feald Soimia W siceba
=

(a) 2Ffs (Nature) ¢ o, A1y, e »mid, fewl o epfeq wiv | @3 Il Facss
AwERCel Si=El dFfen ikl @A Al q@ez| AT Tv Wity e oM, THAE e gelrs
AR TN 8 TALNZ | SRR (T Tl el wul) Ryeiie Sesime 72w |
1 S R DR e ) o i ) S o i e A 1 o e [ S - T SR ) 6 SRR
[ AW 92 W oFfod wimalel AARE OF d@CE Pied Sow@iel F@ Wro = e
Towe AT A @ GO A Tz wowd & I T IR sz

(b) SE (Man) ¢ STga ST=ird RS o2t (ST | 37w sl (@ ISR @R
@1 SIS EF T @ (@6 B T A | g G0 ANIS A=l Ao I |
agfen AT Faeers ANSice 6@l oFa Red@ T>im weiiele w6 | e =il
Al A dpfen a fWEeorE AN RN AT AR | T A R Terel 96w Al |
AT ST TeF W7 @R SIS @t AR 2Fed AR WRANE 980 T8I W |
PR derg e @ SR oiffs o Whe wewe [t Snfie SR STeem
CIYIER AR TeREfed ANE TS T (9 | O3 [T @I ToAme @R Wifs wzpgsiel
ToAMI |

(c) ATFRS (Culture) 2 ™ B Fle M OF WizF *fe M@ @@ FRRIfTel T2
(oW TREfE M TRTel Iz FE I [GIE @R g W A0 [ (AF @
T W@ @ FE Q@ FE T AW ST c@here B FAE oAV Ja AR | 2R
R W FE OREE T I [ g SRS o @ Feeuld Fmmife tefl F@
@, SoR (HIE 9IEE T2S 2@ SIe] @2 Ul (AR e e ey g ISR |
@2 31 Ifagfe, T, Feafs, Fmmifs TerzgE Agfe it #fkifbs | -, Ifa, T,
o] ©u SNbAd, e GREAE TR SRS (non-material) Sl |

AR (Tl Az, T, A4Ffs, g @R Ffea @ TR 7 =@ | FFelE@ @
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ToAMI @l W R MBI T | AW oifFefeeme (Resourceship) oFfs, ST @3k AgoR
(2 A Sm | TR SRSRereg SEThawE 98 o eNite 2@l oE ogfe ¢
T 2 Gl ol | Age RS ToAMI |

HATE CAMI

gfo e e

EoglGal

(i) TR e e |

(i) M TF TEE oI AT [FOIE@ e @ A SoEE q=Fel
(iii) M FE FEFH elbfeTe TR TAE To |

(iv) T TS w9 |

(V) SRS 8 AT AR ool e |

(vi) W PR Tammel F FOCE I |

(Vi) TSI @ WIS TW O I @IEE?

1.10 i

WOl (MO S0y AN (@ TR, O E AR TR SIEg | T g (29
g3 o THe =, SR O G0 O SIS | RN S MR (bl e g
T, SR RAGTHIE SAMOIS] (ST ™5 (GO Tge LI o756 1 Ao | e SN
AR SOREN SR g q2eed (@0% (92| ©I2 5oy fTorgn T SNeqel GRl
A R wRH IFAEE AGB | oFfer Aa-afeEiaE e F@ AT R B FReA
AR ftem o ARSI SoR GHIER SAEIN @ T (odl @ [l

T foa Somie @ fPe—agE, @Ffe ¢ Iim @b W awRe w7,
TR IO | S S SRE TN TSR FACO 2, SIRE =97 A
1@l | RS BRACEIST (@ AW AoE S5l FEFO! To 4 foed, (TN @I wgg
eliphes FT~m(FE A~>M qcel Rval S’ | (oNf oiel AoemeE AR Soiwi R
@ ool W gF i wel Rl fodl (W G [bwrei@ wem B ey 4|

T Ao, TNRS @i Alghos 2 foq @dice el S IR | AiFies A~mes
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TR TS @ THTS @3 ¥Z AW ©l5l A A | GRT! SR (G T (@ A AW
GRER SfEg SNR) G- e T2 (IS 6 W) | a»el JfErs M, Sz,
e A SR, TOER S 8 TR AifY SEAIAe AME FEBO Sl o F[
qR |

1.11 T eI

1. W I A2 W DA I |

2. M (@ IR A ML WomM F@ Al @R IR A oM @ IR T e
Al ©iFe o FE—9a2 Tfex qidsl awid e | Feim Agfs ¢ AR viftnl i@
Il Ifa @, ©f [Fgo 7|

3. W TS AR AT qRcliefl SEd |

4, R (AR S e |

5. IR qRellls sfeTie—is e |

e, eifor@iy @ WaerE Comie aifedliel faa-eifefe=n i e |

7. ofe, ME R AFhen oifete fea-RiTar w@ Tom e 16—z Sfea
Rese e |

8. AR (HAIRoe e |

9. Im TR Aefew sfeugfe Rusmed |
nFY Tedfeles oM ¢

1. i e e SAmmef &

2. IR TweE afsatie Sbelie SiEbal T |

IS

3. iftzs ¢ eREN AR ALH Fle

4. ERF € SGRS AW FICS F @@
. AFfeF ¢ MRS Al Fle

. e AW F2

[©2 BN )
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1.12 Teqset

SepTteT—1

(i) 1.4 =¥ (73 |

(ii) M@ OF Fonl ¢ ToEG M [ewe F@ @FEHE T>M @ 2@, TF (@FH0E
T Z@ W, A G A R FE TME (@ RTH FA00 2@ | 7T FAE. (AT
S MR AifosRcs FRbIE oz 61 20z, e @@ce Tene ARGNRe™ ATl e R
SR ROW [FCm WA A A CIHIN 20z IR ROR T (@ile 831 i offes
(fallow) Gfics »IfFde 2| SR @Fiie GBI 50z Flaw @ R F@ ohm @k F9-
9 OItF YOI IS FANIE |

(iii) 1.6 =IR* g |

(iv) 1.8 =is w4 |

(V) 1.8 SRR R SNCaAbel o7 <5 |

(vi) 1.9 =i (W4 |

(Vii) (PR TS AREAR IR FACES (1 TN A T QI WA A A, SRS
TE] | SRFHY TV 0 | (@I, A, el i |

Gl Y@ T NS A 2w 4@ I9YAEE T T @ IR QA @ A SRR
a2 HAfawicel R @ SjfSice R men I T OiE wwed Al aiftee W T
|

@H—2fE (oe, e onfl
T emiRe
1.1.4 SiR* (73 |
214 SRA (4 |
316 oA (3 |
414 SRH (04 |
515 S99 4. (i) T Y|
6.1.7 SI* (74 |
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7.1.9 S¥ (WY |
8.1.8 =¥ (Y |
9.1.3 =¥ (W4 |
nHY Teafofer enliaet s
1.1.9 W% (73 |

2.1.3 o (4 |
3.1.8 SR W Sl (04 |
418 =¥ (74 |
5.1.7 SIA (74 |
6.1.8 =i (W4 |
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GFF 2 0 WA @Y e FifFel og

21 agRe

22 TR @AY

2.3 IR IS oG
2.4 TR Fdier [aea
2.5 Wi FisiEer FaEs

2.6 AR

2.7 WENE eMiEen
2.8 Teme

2.1 &AF[

@ (P IGEE AW 605G I, A I [RE@) TS (GIta (P I8T FEI0 (@SS
QFCO 3(E, TN .

(8) IW0T TAIrel l SeR GG el (utility)

(b) © FEHS! (functionality)

(c) O =FAleTel (obsolescence)

(d) el Al wEReciarel (accessibility)

(6) ARG BIfEA (universal need)

(f) =csicalare! (serviceability)

(g) g=Eicairet (acceptability)

(h) “fcifi@el (eco-friendliness) @<}

(i) STREe! a sifFfszieel (limitation or inaccessibility)
SRl @2 @3 @ R dfesiite a@ @[S BB =
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Ty
GZ GIH AN FE@ el
® IR @MY THE TAK dr@G el F ©l JRE Mo IR |

® QT T IOl ©@ Tdie FI FI AT AP SN AW 06T B FACS
e, o e e ARET |

2.2 a3

I B0 AR (T TENGS T 3 | (Sl TS 7> qee1 AAfeifee zre e
r ErelE Awte 7@ |

1. Toraifret qt TSRTNIGETE e ¢ SLITE (Economics) oISl I6Ce SSRGS ER
HIOIE @RI (@ I8 A 2MdE STOREGER el SR, ©F T I | 97 @ 37_
TG G2 el (2 T SoAifrel (W2, OIwE e BT ol BE A (e e
T AR B efmiEE il o= swen Wiftce seifte skEm ) e actm 3fe
SIRFIER 210 (A T YA 9=F T | YRS Yool e Q0T AR e Nl | (@l
IS smidE w7, MR FET @w, hexle, e, FE aefe Ife ¢ e sor @I
AE CIYTENe A |
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o cfon Rfen & wr Fce ikgfen oiw al & © fdwd e siRcH |

o &N (™ (A MFoF FITA @ TG AE G TRFRoT FAIT - AL, TGS
o «TR REw el R e ot |

3.2 egfea werefcai®t e (Paradoxes of Nature)

YFfor A ¢ e N @i Tao wFfe Fe@iesl W@ T R @1 @2 R
Gl oo (AF W @ FE, IARE (@S (@A AAF AR W @A @S AE
T SEAE (7 1248 @9 AT | @SliE B seifne sifiasTdiie | ofF 76 5 @
gFfen @ Fels @RE | +ATITe @Ae *PIE N TRE, (@FANe TR FHe |
N AAGRR 2N SRZS AR ST SAHBCS @HZ S 208 21 | G2 SpTTel
T ISR wtfes IR deiffe I | AR kg Tafen Meifics epfen
@2 Sre-REIE FoIRa Sigor grRfa w0 | die FRFiEE @ o T ETe ¢iR o
oFfoq S IFHre Ttz Bror 0o IE | ISR ¢ wifTrwr [fen moim s weml
FEE Q@ A €@ ATE | O 6 56 AFfes (@eTIeR (Physical diversity) el Ziw
¢ FRICSM SAFHFe 23|

Ao Ssire-R@d For AdRers for oF—(a) g ¢ “FoRsm =43, (b) g™
@ ol oFfs, (o) oM @ sifasaie agfe)
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321 e@gfe, ¥ ¢ =& (Neture, Friend and Foe)

Ao @3 w2 RE@IT FAE Zimmermann TIE @3 FINGTTS TVESIE 9o A0,
“So great are the blessings which nature bestows upon man that he is apt to forget,

at times, the hardships she brings and the terrors she holds. The deadly cobra is no
less natural than the honeybee or the nightingle, the destructive hurrieane no less natural
than the useful trade wind, the tidal wave no less natural than the gentle rain that
wets the good earth or the waterfall that drives the turbines’ wi<fie SIEa @olF oo
ae SR 3T TR @ E TR WY o ROl g aw | agfere suns (%
Aol @R (TR A1 e iR, @l it AT ¢ eem AfdfErs Ay, @em evE
@& ¢ W (oaE TH e, A TR (TRIE THdelited T FKE FelRe WiR,
YPREE TETC0 T AFho I8 TA Ao IFORIT 2 STORCIBER ST Swgel A
e R, SRE FIRE @RI 2 SRR dfoge AR e o | dFfon AHEE
T T4 A A R A oe@e I, O oS T ST MEE g | GREARER o
AT ST, IR, AYEAIZ, SIS T T, Wy Tl @ SR g epfed wizge |

R @2 2FfOT FUE FIehA A FE AERA Fho FE | (@ oI O SRAIRIIE
qeEl A FE QIR (R ArIces. M AR ERE Il ol o Ifsre =l
FREE AT T, TG T R &47E I A A I SRS JOT W =W | IR
eifiopel o 3R I A0 TUET P APS IR I W 0@ o0y R | Afege wgfers
AR R TR I SR G (BB BIENR | e TRAINSAN (RN WA SRR @A
HIO1 | NCeT o SR AN S w0 | e A ST i l, “When one thinks
of natural resources, he must not forget that there are also natural resistances’

(Zimmermann) |

ol g =@ TR @RS TEfe wifte =, Wik ogfe ¥ @ WHEE 759, 2o
o7l AT |

3.2.2 @Ffs, ¥4 @ yez® (Nature, Niggardly and Bountiful)

4Ffe FME @ AGERE TG € MG, SNUE (AW @1 FAY € TnlF | oFho AT
g Yo T IEE, T TRE, @R FeD @R G AR, SN FER G o, [
(R S B, S S, ©4d Wi, wAid Tenfv (she has few free gifts to offer
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though these are priceless—air to breathe, water to drink, a place to rest, friendly
climate, fertile soil, game, and so forth) FETw Tvi e TEE Tafes 7T ==
I oFfo Tafen fF7El| oFfe (@ ™IE w@IE Fqce Am [ewd IR0z, @e A
FoieR o fFg2 Rewel F@ W1 @i, seaifawe eefe @t agfes T m @@ RIE @3
AR FECR| ANE go IgF, @I FR G @13 Az wdwfos Aficie s w1
NRE GRPRAGR St 2hd (Tame FA00 23 | FHEE, NeR TIghi [Ed ATearwia
G SEe oiew S Al | @it Rl SRieT SR w0 @ieee shee S|

@G Zimmermann (AR AFfed SIAiY AR TweE aliele T2 Aigfes
SRR @l JAe “Her real treasures are deeply hidden and well guarded by
obstacles—resistances’ =Ffe wy=@ ST, AR @ Jfaw TGEE 2 TR € [T
Nature rewards intelligent search and wise effort with a bounty that makes her free
gifts appear miserly, valuable though they are.

3.2.3 aigfs, weifaadain @ «ifqas M1 (Nature, Constant and Changing)

2Ffoq PO WeeRiIfel AREER SfsTn ¢ AfsTe sfaad W FE Tzl
sjfedice ofil ¢ fog g dFfos T sifawi fm e weifiasa | Surgad et seprsin
@ NEETHE I @ (@O AE | e o7 20 A SR 8 SHAIed avawe
WIS ARE | eFfen fTam o{ @w e s 8o, sifeafuce Ree oiw i@
@2 e Ifeq™ I TR T AFCE AT, G-I ARST B 5| MeF O
fwifa e o Tg7 Tod TRl R FE bR

WIS W @ O WP A | G AFRoT A=A @ SRt
FOIRA W& TMe FeF A (1 Forgreld ek 7[R I8 @ Wzl SF @3
SOl 7 T PI FAANS FAAS (3 ARCICR SRR 78 =1 (@ 739 LfSciee
AT A FE G SN AT SO FHT W (I Wz | Mo IR G = S
#|fRF] G TEAR R T IS FEAF TRCR| IS AN (B ST *=, izt
(pofis@ fRimieest) oIce Trite | TEehE T SAREeT itT SrItr WY Wz (T SGAI) |

YFferE T ISR fefere wEmal = &, o @l IR s HaoRmeT e |
SISE @i geite e omitd oI Sifre | IRREE T o i fiw Feeafe 27w e |
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4o AR FEfT gl
(Actua Stock) (Phantom pile)

(Loss through use)
soo (@M O

foa — sl @l

% I oF Jfa e FRE FHE A@e @ Ted Tod I RS @ ¢ O (AT
fen Soiame way Sesiiva w@ Aie Aviced Soicaifarel qzed @ vzl @8 FRE IEEE
oW A FEEE FA A IEEE FLT (Phantom pile) T AFTes TR FIEIFe @
Tofaer s fofe F@ o Szl NRe @a T FEReE Al A FAT o/
A T ¢

P=I[F x (O - L)

Q4 P 2e1 s ©9l (Phantom Pile), F =51 e sitra IRIEel Tovd @us,
O T @ FHAME oo AN @R L = 0@ JRTEe QR oA |

@ qF (i) 1950 AE @ @ (FIF-IAR AT 2@ 5,000 59 (Weffe @A,
0) (ii) 5% 7® 50 I=E@ @ T~ IS Z Gz 1000 B, (iii) e e taeifs
@ T TAfS W ¢F G (PSR AR 7 5 SRS @17 TE T8I 23|
SRE (FF-FAEA (OF] FIAF N 8 AL TG By AT AR @ 6 TS (T,
SO TR O FIAR LTSl 5 @el @oez | SelE ol S FEfR (@ 97 50
IZ@ 1000 57 (I e 4F6! A O FE IO (e 4,000 IS G (P Al
A Wzl ©F @A WG @ (6 (@I ARG 5,000 59 (A 4,000 T @
(52 G, e @ 4,000 57 TN ILPES! Wo weE 5 wel [@0e 20,000 TN TR
(T ) |

B € FRICOM FEHEE B A (HE AR IS AL AR wiesiEEe | s
TR RGOl ATE ST =62 27 Fhon Tl | wiz—
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(a) Rfen W@ @2 TR IEWS G2l A ARRE AR o7 e #AE|
(b) Rfer s [fea T FEle g2 fon o A
(c) @32 T Rfen 7w IEe g9 fon e A

pEre T I (@O AE (@ WY@ I 7, NG (O, @1, o qefS T
IOl i@ AE@ ATC=| GOI@ TR 749 I 77 dFfoq TemaE w2 w3,
©YE UFfen TRPTRe ¢ SAfFaed W06 | 5 weeE Wo TR T oFfon I AFHO
27| Reiw 3@ AR [eeie g Tid Sl &y @i 90 A | (Minerals, especially
fuels, are used up, dissipated in use. Others are rendered useless by obsolescence.
Still others are damaged by man beyond repair, mainly because of ignorance, especialy
of the laws of ecology— Zimmermann). S SRR O SEF I HIT FACE,
IR IRt TRk T8 o THEME T8 2@ (9itz, A (AF FWE (OFR o7
YALSI@ A% T NS B 47 AN SATT IR (TN AN o) | 9%
T B AFRoF TR G2 T ¢ 2PIRel AFfen eo fea I A, MR @i, I,
ol REeaE s o ke Foade |

3.3 diFfeTF M Fo SHANEGH

ARFFSF T e TP, BOICS Al IYNSTE SR(FS | ¥ Q@S i (e srmgoees
TSy ¢ @R T TAMER FE @G R FA| e aFfen v FRRAE el
2o R @31 @es apg A A e o FAfRes qeER| (@ele SR A%Ee AT
P | oW (Flle THR-FRITH AYTF, @ NG SARGRE, AT, T (IS
e, FRE ST | e, S, A aefe ot AfNe T m, SR @silE, 9o,
S e T (2 R 5| R MR 7 vl ¢ SREe Wit R
ACF (DT AZIF |

YRFISF IR To9 8y @ SPTA, ©f 77, Tog [ sritrm 376 [fen 2@ o |
AFRoT AR IO SPANEGT SRR 67 IIRICE BIF ©esl Ol 1 AR, IN—

(i) Rz fog eliFfes som sfadlq FRAE epa AR sfeq qw | w&geres (abiquitious)
T2, (IS, SR, Aor Topif | SIREE NEE GRICEER G G0 SR SITRIe
diFfes Tom, [ SRR FKAE sieA |

(i) PN @I iFfes ™m szeere; | fesiasies SRR Commonalities| Getell FRIE
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AT A CIEre @R ©l9l B Sl A7, 7 i, FREh, 3 2ofs | @R @7 givfel
FCTE GBTE AR(S 2SR

(iii) g upfoss ™ wyNE om GRECeE NS TR | QBT ALEwTe) w7, FEA |
Zimmermann G&7eT WIS (scarces) «ll ACH WSS (rarities) G0 | (@TN FIGE N,
SRR € FrwiEREE O |

(iv) ToPuE AFhes w472 T=isy| e llol RS @ A 4o el e
IR | @I SRR BeoAME ITe S5 A 9geg TeETCS Aed AR | sReEfE
TeAM IRTe @GRS G370 O G0 ARFfeF A=W A 47 I (=L oG |
Zimmermann URAE A0 @ (unparallel) T=iw |

AFFoF TR SO 0 Wid Sdisfor dfee qeeied Fafge @) Prg-om
SRR THEE T Yfed SReR TNt IR TaAfod WA | vy Of 97, TIE @™
FE G2 WRE GF O AGW ASTe! T T | el TWiEEel (NE GIRAP-3S o
SIS (IR FTeTOR), e SRafes (R serel) | 2igfes A Spd vt
Tl EAE, TS, TNl g THf Ae FEE| TR RIS SeiRd vl S
3 TRCE WA AFFeT TW AP Acge @ (¥ qod SINeRel Tafe =@ 71 wes onfw
TREE O AR e 4fiE AR epd o @ ot @ «fie g eifae e
SRR S PR PRI 8 EEE SOl w7e e (e Sl Tafe =1 Al
SRR SeAM Apd TERAI AP ACES SR T2 ST St TG iR Witz
SifEl @l AT BT W TEge ASKE NS 4 A0 Al

@R e wgE FReF T ARBCER. B I, O IARLSIR IR FACO 2 |
SR @ G SRR @R AP Tt wiggd el seeme 2@ R fifew
e smicd I el | Svrgmd BT Je AR WiEeR (SRR ARG SRel sled
IR fFe o FF8 WEE| Afdfereei@ @3 TR Sreen Aetnes T¥ | O3 93 SI%E
el fE oite e W1 TR S oo ReENieR wieRs @R e 3w, e ol
Trere Fce ¢ S FCe (PN BER ) @ 6 OIE, O @ e QA
WRE @ B R 9T Sare (ol iy AfNe smitdd «Fa SRR AeE | oK SRS
T, SFRSF (@D, FAALE, TERGET 935G SKEH Q46 32 @RS & o0e Sire
ALY FACR
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3.4 eiFfeF 7 JAEI [fe (Principles of utilisation of resources)

(i) =T T o Fg SPINGETE F2A SN S92 Trad FER | TS I R
(i) ogfea fog wvire FeRfwa @Rcem s (i) =t T sifEn et om, ©F aigfes
ToitrE AR foet STifire | @oe) M GRaEER THe Fe feet w, (iv) TEEE A A
TR SifEvE @ @by @Sz, (SUfF AFReT TRt I ARRRS MBI AR
©y O3 T, AL (EN0SH T A AFFONG T=M(F AAFFIE IIT A0 | T Ffore
I SRPITEN SRZR % 202! (T TAFRSIE Mg FOR T e 2oz, Arele] Fie-
TiESRE AR @ ACR| SISl AT FE R W @ WE TR W AFFe @
AT (ethics) 0 AT SRR 7 A | GG+ AR 7Y € ANGH7e I SIorT
TFEdl | orew g Ko SIS o ve, Q@se—

(a) eiFfes At Traifel— «AFfes oM IRAEE &) e@eH eFfen e |
digfes AR 1 et =W, o ol T @171 WM AR (A Foed @egAe
A iR Ol IR I 8 TAfoee FCH | @A ISHIG, AR ol Ao
| SR TR ApY AR rge e SRAIfRdi weftafes Tafe 9 [

aoEy ORISR Agfes, wdtfes ¢ Akgfes Jfi wdl ©if e we I, forw
Hrerice W, TRRER Segsel, e A1 (tsetse) Wkd Towd, FFIT wiE oK
@ BifEn A AR S TRAMHE SR TME IR T I W | @ SR Ao
A LR FACO T @ @ e dfegs o e ayfelwl @ fagfe
AR PR TP R WO ZA|

(b) E<a@ W (Standard of Living) — (@ % WG WEEE GREAEE = 0D,
GG [ TARY IEE ABI2[ T 1l | (@ (e 9T 2Pl I0ge O A2 AIA
7 A gHiTe e @ FRAE Rwie Seidd @9 | S MR CFa @ A 972 A |
wy SiEFe A MW @, WMEE (e 2dfs T @ AR Sk @R S 9 e,
OR GGl AT ORH TN AGNT A T | GF IR @ (e (FIR-TAICeT T g6l pifEd |
THEE FIRF TR @GP A v el SRS @R WL ARFCAES S S (AF
W (7 M FE AL TAfS 0| w2 G AR Y IR T8 W
{7 CrINSR IR TR N A8 BT ¥ A0 | ©i3 AW JRRIEE T @3
G e e Z&|
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(c) 7N NS (Government Policy) — T ogfed Sga® Wil | IR Gel(
T I | e T (AT TERYe TAMER T GF TG TR GFFONE
AEIF | TRCE [lel i, AR ol Flaw SHiiaE, AT 2eA (o, e @i
@, PRt or ¢ wg e Tt iRy Fics [eE @ Fhe W Tk, FH 8
GEIIER GIRAIE &) 076l @ Fpre ARFITR b ¢ wFfosad, Seolfte Ripe @i
G T8 PR GR6N Wi, Sesifre R R 29 (rate) 2ot wwesd Ranaten
Gol wE@ fdfie R dreael Stz I @l e AR IRBR SGFET SRR
Tl (FHSTA T SR

T Ko R Wit 727 A I oRke deR [ AR @ 7D FACO
2@ | SRR e IR Fl FE [@PTReeiE IR e 2@, WO e,
AR, P W, FPTIM Y, (59 @h@ MRF6 8 SRS FARaE e Ao
A Al (Al (q T | SINICeE ST FI-Ce 2@ “There is enough for all. The earth is generous
mother; she will provide plentiful abundance for all her children if they will but cultivate
her soil in justice and peace” (Kirtley F. Mather : Enough and to Spare) | 9 &
WAE TRFERE g FANR AR @fF | Foom 77%el, ARE@eR ORPsy =6 341, AR
e dfoze TR e SRR Tow e =

SR (e FATOR el @3 SRR (Roedl J&iow swaiR) fzel 96, e ¢ SRHIEa
T fem1 @ (el Wi F B oo wdiafes Safe woien | Jite e e
@7 o IS A0, 8 O (e Sl ol GmeR STefEReitld e FReT @
o1 % [ (Sepoy Mutiny) 7 TG FICE @EAALACE @GS 0N BRI 929 741 |
AT I TARNEEZ QAN @32 FEIMT A=W I FECZ| AT (T (e TEPR
I ARCST TR AR TR geen! Wiz A e IR e @i W seE |

(d) e (rreia w=gAifarel (Co-operation of developed countries) — SES (MIRTE!
wife, FRATRE T TT SR 71927 | e O G =il Sind Safs 783917
T SEgEe (atEE rwl e Bieen IR e (rietE Ske (T | il de (e
o ¢ fofeen i ore w2 [Kfen Saaeie omeE set @91 @« & wifds s
R m ET o A eNER Mo (SEIrs ARG o (A [fer aw [ere wiMee
| UN.O.7 f[fen efedim W 38ecsl (UNESCO), 2 (WHO) at WM.O. Saerie
(TR R, SRS, T e wiRRenl WEw [fen [aw e e Hne oo vR
(iE TLffos TG T SRy (e S RISl TR FE | AT GETEE (VS
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FolPIeT EISEG 28w (ore Tenm 7 omief wifdfe smfics FIfbw eor o Jeae
*[eofE AR |

Septer - 1

() oFfors ag € =@ e = (& B |

(i) =Ffe @2 M TUR € P GFA @ N TR IRNE I |

(i) eplon Seppael & w72 JRIG @ |

3.5 wiggfe @ W (Culture and Man)

35.1 wicgfe w8 W@ (Man the Culture-Builder)

eIyl @2 epicere Sl SRR 9BOIE | ¢ fosl oo | dgfo w@ire feel oy
@ SFCE THG GR G@IIF ARG, A, AT e Tfew o) @avw RS 2@ M|
GREEICed M ATTE N ARe G o4Ffoq @3 (AF @RE AR ol e I |
IPfed TR [eera O [eea TR biiice @k egfers #faf$e ware (SFweiE zee)
@ oFfen Rera MaAw e o o *E 396 | GFOIEE 8 T [OH TFS AE

Sl qfel AcEfe |

At first there was nature. It included the earth and the sky and the stars in

the sky and all that was and lived on the earth—rocks and sand, fauna and flona,
earth and water energy and matter. Then came man; and man aone of al living
creatures was given the power to lift himself out of the compass of nature, the right
to set his will against the will of nature and to shape nature, or parts of it, to his
will to strengthen his hand in his struggle with nature. Thus there arose that lofty

edifice which we call culture (Zimmerman).

IGOITF AT Salalfen 2oz SEsl FAcE ol TF, @ AfREIce dgw SRSk 9%
ARFRST T9(ME, SR R | TR AT Tl (VBT I TFeloet, A% A x| oFhs
SiF e A YR FEe @1 Frew aerer Siw wiE dFfers o wre fige |

@ NG 237 AR T O (| G AN WA @1 AlLF I FAce 1205 |
T T AT PHEN IR DT [0 WL | G ARG ARG T WS GieTice
fR<eT | T (e AT WSTE G ST AR | AT AT G WKRe T8 I FoE
iem o F@ WAl I fi@ fiw o [fen argn a7@ Mige 1 M@ 3@ e
GIERRoE [era s F 99| WgEd FE Simke T SedeEe w931 - SnfimwiEE
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A T AGREPT SAF01e | IFOHTH TIF Mool 3o 281 ANE G ve 2o |
SfUoR F(E M ARFGF T SR o) Tga FAEHE Se 36, @ @ Terel
ST T, ORI SIRHE =, W@ O A efe FaEe o, e R =, oz dfefre
| goltd % = WEE FKES |

@ 2% BITe AE FFRe F2 fEiar-93 ©RIE “Culture means education, learning,
experience, religion, civilised behaviour, suppression of vicious animal instinets, co-

operation replacing conflict, the law of fair play and justice suppressing the law of
jungle” siefle s e (@RI e, @i, Sfoeesl, 4, ey I<E, A% e e, FRAICed
e ARl THEE S W Y e e Wiz | el wFfe Il wime
fIwifdoei@ i S | $1F e “Culture does not mean simply an interest in artistic
pursuits.....culture does not mean race.....culture describes patterns of learned human
behaviour that form an durable human template by which ideas and images can be
transferred from generation to other, or from one group to another” (Peter Haggett,
1979, Geography : A Modern Synthesis) Sidfie 3ze SR WFe oo R 7@
FOIER T A (Frgeel @RI A, AFfe Sifors @RI T @F O (0 =) (e, @
AT (A O ASTH, GF (D] (A O (MDA Aerel, WFfoq TR @ g
I W AGEE SN € SIEE Sz S |

R e egfon 3o IR == wcgle | WigE TR, e egfon efimle it g @)
SR 7l Acghon A 2ee dgfon AR Bl Acge qfe AeI7m 1 “The sum total
of al the devices produced by man, whith the aid, advice and consent of nature,
to assist him in the attainment of his objectives’ TERIREIIER N NG ©F Tl AT
T @ R e egfen R, ool ¢ wfe i TR I@ el =@ kg |

RS T e AE—(49F) @S (tangible) Ffs widfie a5, Afoww, T@onfs,
Gb 7%, A Topifr wdfie eFfS (A e TAMAE FCT AP A FHANTI Wit @
AFied WA = (FR) SR@ere (intangible) Wikl widie Sieaa frwl, Amifes Tfemifs,
o, & Zenifu |

TFhea FIE 2 AT A @ I € NET Tl AeEl | iwiioe@ e
(ICe1 e T RFhoR e Tw—

1. TER N @R wmEl F wd] WEE S6E O[S @@ SAwTE S|
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2. dgfes ¢ TARE AN 75 |

3. o ¢ AR @ Tl R SreR sFel I A sifwl i |
4. e R  SfeTfs afeot =i

5. ¥ETerel [ €BIe |

6. wdIfes wpEf Tosad g =l

7. WNRSE @dRend (Human Qualities) R 9B |

8 g 9 AW B FA 8 O AGERT IS AL |

9. vgfen wiw A geaTe (space) @K EOICT (expansion).

10. RO € IRTANE (@ BTl B @R

11, W RIHCRF NG AR 6 8 oligre eiwcma Jife Wkew w1 |

TS0 Swizgel feel ARG #IFER 2@ | IE o) Jfawce 4 (A A e em ez
3@ | oFfe 4 M R AfFE Tem Srerm TEIN Tkl SR 92 ANE T 0w
A W Golivd A SNCMAE TS TS PR ST 9eIR| AR SR AR
AfRETRIER W ¢ TaEefl (TR Bl bR MBIR AR GUMIR SIRARTR Bl Al
TOF TR SRR AFhes FREE TR T @R I 5 W @i aEEe SR REl
I A STow| oS ST A2 ARGREER oAF P W GR ABE W FE DR
I TR AT ST Teowz| O AEe Ty [ I8 @ St vd TN
B

@ @ CFa egfen Al e Afemins bm T WegE Tod FRS NT 9|
GFAT WV 7 ARGIRERIE FIcz AR 7504 Tl i SAfkoe w1 e wgw ok
Ifadtel R @2 i M o oe SieeTvght efSraiy (o FE0RE, TG TCe ST,
TERYIS BRAM @ A (FH GEIsiR 21) GABCEa A9Z FCAC | FRAMN RIS G2 FIers]
VM e Tzl @ikeRy Jdted A g W IER ARET e FfReE @F e
AR FE@ AT G POl BN IR € CRINFE [y w49 Am MRer e
AT GHAFE CTWE e A e g g e =1za (hill resort) @ T T QTR
(o wifEfer, )1 Srmeeim el @% s S @ w9y e
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TN AT TO! AR| OF TEFFA AT BLoR A5l, ISEI, Tieoelg Tenfn Fa e
SERESKIGIT

T (G AFIOCP SPRe I AT TAO RFNO 9T G| (T T 5l G
IfFFE TEe TAE (I TWE) AT (@O [FE Ol R T4 FSAIN 2T SCRICIL,
AERRAE GCe @S FRAAICS JA- Sesiwa (Synthetic) 20| TR oFfod F7 (AF
WEE IS G 7[e 92 Tg T>W B TR

O (4l AR T G RES R w@ 71 agien A e iR sEe ) wiEl
M9 (TR (T 2P (@ AT AN S ARN-TEREAN OO A (S I ISP
JRe 7B | g wFReT AW @2 A 9fd FE F@ A | (culture has the dual
function of enlarging resources and reducing resistances), @Nd—

1. ™ma =R (enlarging resources)
2. ma AfStited ACHIGS (reducing resistances)
1. FRed ARE A (@) TR WY 8@ AR AT
(b) M @I TAfe WoIte AR
(c) T™itE FILHIFSl ATCS AR
(d) T S2bY @i oL WFHA FAO AR
2. Rl Wik efSm@iem MS@EER (F0g W AFRoT e
(a) eferEinatEis bfee Face i@

(b) e ¢ eyfe e I AfSEaE &1 F0o G2
T

(€) IRFE ¢ AR Tt H=F TgAF TR0 FA00
A | @& e qeetces, “There are many human
resistances also” | feni scgfon 7 oie e
FCEC | OISR “culture aso functions in the form
of education, sanitation, health service, training, church,
government etc.” |
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> FEIH Sz MR TR WIRER (FE Acgiod SfNel o @@l i —

(a) F T AR (FCa AFeA ol (Role of culture in the expansion of
agriculture) ¢ TRICe & ZOIE ©f (ACF HRNIR IFRe 2| fE@ @ 9% T = O (4
T T N W PR SR G, FRE wwe wIER e fow e W FEeEsi
Gerold Sifznl (WOIce s =l (The natural ancestors of our modern cereals were punny
grasses bearing little seed. Spontaneous yields soon proved insufficient as the number
of eaters increased” Zimmermann)| ©i2 WEF TH TERHE G, A 8 GEAGH A
IE @ P FENCe THN W (B T T @R Fee ene dwifed AtE e
TuRe | ©y (RFPISIce 7, fjfefice [fon (ot O wermie sicR SIed 9T FROFCE
@3 fRER a@w e

(b) e wiw eFaee FIcEfea Bt (Role of culture in the enlargement of mineral
resources) ¢ Wif6a Wics [ Afver smidf fF feet | @w w1 | w12s @ [eea (industrial
revolution) =Iital #RfE @3 IR feet e | MR a@eE @R gogkwia (Geology)
FRFCR T @3 AT smicdd pifan Teed @ o | A, AR, @RI, FResE
oofs B TR WRER 7 e g RS A2 o 3961 | TR GRS A S
MG (O TR (AF TR AT A5 T=9/(F SN ezl F0z | Swerei, A e
(SR Trerw wiFred [ifen B (o (laiaid Tt BelR gzl ©y eiR Y,
(GFERNGE (" @ Wl (GRS Fiem [RE 9kl O @ b [wd e
Jifodt g Tafs @1 9o WA 2CF 9o ReoE AR ufbie eem wizmd Fh e
TE F @R G W Seomifes Safs aize ze |

G eAFfer efsr@in FEEEER (e A FACor ANACS A7 IR TR Fa
FeFfed Gl W A= =1 T | Zimmerman 12tz “ Culture in the speardhead which
man drives deeper into the realm of nature converting more and more neutral stuff
into resources - and into resistance as well” wigfie WFS T @6 Tedle W ol
@ M TCReA (F(G HEWl IFE@ W 0T ANAE TERE T Afide @1 @
R AW AR IR FACS G Al Al AN FRe I FAco WL R Al SR Ao
AN A0 |

TTerel WA vl Aferacz| @i 9fS (watch) e, aame e ofeda oo
I SRS [REM e FEMRE | O S 4E SERIgres @2 S B e 8o
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@Al AR GFRE EGRO T Tl f>el gl O SIS SR AR
TREGH *PINE 20 BCHCR | ANGTRIEE FNe (Sl WAl SRl AR AR =PI 23
c1eey

GAF T TAMNE TR FOIE@ T #fFe T O FA- S A | el T
(AF SYAG Ol (SO, ©f (T PR TG G (@F, 6@ o IR e
T @ Al TN SfCE SRR TAMER Tz (@F | Il (PITRE N (T Qe SRS
AT, O (FCe MSAN TO, IR O IR THE WA 2ol o | wrer (1 WReoAw SoAim
BES W MG Cofm AT e a9=E Tzl WE (A 85, bif (oAl zor| widie a3l
feors ol STt “RfaPre ZER|

SR fF1omiEs-ag Toq [TENEE ST (O Seollr QT (R3S € SRy
il s 72 T IR Al Gewy feemiEs wEie b wem v A [{eEs todl 4
T AR ANE FE & @F IR FA Q| @ wifr-am aEicet A fomafiam
@ fersiNizs @l Alewl A, o Aldfers e M@ aress T e o 0w AN =
1 fFe 2w bR @ T M e (OF F@I (N AEE NG S ISR
(oM (Manganege nodule) I €3 Af%® fos | uee s (oceanography)-ad €afex el
A @ R 2w e Siel MEE e 2Ez] @ RReerw A W Se
TN IS AR

IR CF@e @2 T AG| TOICE IEE G Afvs AT | @ 1 sfee Thire A
YT FE, TEACH FE FRA NGO Wl 2@Cz| G WHeorE @ sifee wfi wie e e
PR AIm Afaere R

352 wicghe @ eFfed @z (Culture and defects of nature)

From the standpoint of man, nature not only places many obstacles in his path,
but appears to possess definte defects as a partner in production. These defects manifest
themselves in insufficient production, production in the wrong place, and production in
the wrong time (Zimmermann).

a3fs sy Ja-Ry AV F@ T AGERE HCF R ARIE AFfoT RINSTENE
agfer @b (defects of nature) el Aigfos @b for @ 2o AE—IWTS @0
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(Production in the wrong place), ssare @b (Production at the wrong time) € #ifawidisr®
@b (insufficient production) | «& @t af @ A 9o =W (Al TSR iR A GFFICE)
o) qedl (<Al SReTcd (3R Al SRISICE) OItE @(0 0e S 1 e 7o A | aphest
GBR SHSENE TN T W Mg O e siftul @ o A <iel NS
O3 IR |

Feere @ ¢ TR K (e TR M oNeTl [T A AR WS (SR FAR S
Q| WFHR @ (972 (@ @2 TG 7w AT 5T I (Speiny, oifReT TEEIY @’k
vReb] R) ARG IR G ST Terel Wb ©ite WNe (T (W T | 7
WEE AW P TF | AT @E @ Cesivs = ww s @R el e
WEETT | S5 (WEAANf € GERIEER BRIF (o1 TS [IEE AT | TS (¥
W@ ¢ TEAE FWIEE J9F I929 7% 3 W ol @ Ao & [ wEl
STt el (limitation)s I61Ce A ©f 4w, e, e, AT 29 9fbgs T
TOER (G ROITOIE o7 1 AR | AFfon @2 gaee @b v@ I G FE [l e
QeRIE IIF B IRz | TR (refrigeration) SNRER FER| GF TE GFBER AN
S @ aenr ARitd TR ¢ @ wE@E 9bfe v Tede TR

TS o ¢ AT W T GPE R AN AW Al | AT G 8 SIFACI
G2 NS ALTF aFfoq MRS @i el | FfRTF oW A2 T WeEE S =i
[T |

M AT A M BRI ol

SCIRA T (Ol T SFERTIR (PT(E. (T e, (T,
TAEE @ HI(GH |

-CTo5 T Tea (aNEda AfeRirorRe NeeE orpTgz widie JEAlE, T,
Afel, BT, T, Sio, S aefe o

A5-gfere T (N TR IO SRS (TR, (N, O,
sAifeg, fmm, R

G- R vl (ol Rfea o SesimeIal (TR, (S, wEE
sifEl, wncertoa, fofe, fNefemmes |
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THAER ARTICe (el AR (@ SfRT R[fen wkedd fon fon s oW w0l 2kl T
(SN T STFRT (HISTE SIBREE 27 86 (IO IACE SIS | O @2 31 (PIRTAICS
TTGHICE 9 FNCS (IFMTF 9%) 2, ST S[IIEA 9 FIoce 27 | ufFwel (e @7 [oidre
B (Tl TqE, TG AHReTe G oF o S 9F W R T [/ qewl (A
(TR 21AF 5 FO! beCe AT | Odd S (L AR T2 SIGE ACIE e @B
AL GF0 [ Aprez (@ Tesiifre 2@ AT | 46 Fe [ agre 9o @& w7
2 QW B TR SISl o6 w8 20 I | 29 e [, O <72 bie] 4,
@elfFeld MRy AT A T AFfen MRS @6 ACHINER AT AR |

sifamidare @ ¢ SR gomm o fGReR Seoiwm w9 = @2 9t Ser R
IE | TOReFd Face Rom (AF SR & SmEl FE0e W (@ SRte d4hd Fel
wite, 5% e @ @O AN @B e 5E | AR OFe (AF @ 2o s
@ frem oo STeRRe I | Qe @ SR @0 AfRere @3 &6 @ waR
o) SNl SIS AN ARSE (substitute) IREE I AMF, @ A6 A *, (AT
A SR FRIEE W Flaw [E IR @ g1 € WER Gifewl @i i s el |

35.3 egfen wm@Fad (Duplicating nature)

YFOCF el FCHE N e R e Fegfon A ey a7 TR R v
SR | N 9F AIFfeT Toad, 8 WY @GS SRR FE FaN @GN TN AR |
F @B MBI TR AFoF A TTEE T | STRACIE, N AFFoT FAEE Sl

3faw @@ (synthetic rubber), IRE® T&d SEFE Faw e AR IFE@R| T G
oo e A eigs I@ ARG s Tafed T WE FTE|

TR WS e PR o0z AAR FATH-GT IR N |

3.5.4 &“IQFK'W THE SaE (Developmental of natural resources)

AFfere fog g Tomad wiitg, T WA AR FS &9, SRF & oA 5y
SRHCF AT O FIG I FE | @ e | S Rl Toga (oIS, T ANes
Fce, 3 Wee @b % SRy Toael | FEICS (OIE eI wol AidieEle wbel | S
FLOIF T S IS A= (@ ETRS =& Teowe, GTH I I92E 297ifi |
FFhed TR Fg @b ABI7R A= SR dFfore @ g Fm =g, A PR
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FRER AW 1@ e (os | @ AR s SRl e, Trem e @Eite
AR SR (AT (A 2Ry coG-amaE smief (o =, @ ansiel, oiferig Tenifn |
ARG TAAER A AN N R (GBS [ojet e o0z | T8 AFFoF T~
Nfi®R, SHE celeNfee w2y g A G..S. (Geographic Information System), RitG
@R, Tl AR (Satdlite investigation), SISO AL (TeT LR

355 el &t Wgfe (Culture aims at equalising)

AR ¢ @Y T @ @9 ARAOR (N (] APROT T el AT N0GS
AFREF T AT MmOl S FLAfeFei@ SEsife @i s A | Sioe
sgfeere fis i @l A @& ol 126 SI6EE sl 21 AfepToir @3 oIS Te®
e | [ e weem Smife $@ 92 il e Sl @fEiE ezl T iR
SOl AR TGS TS (AF & AN WM T Siole [Reed SRrew (w9 TS Teoiwd
oo ST TR | SRR Roe AFfes Ao (SIS @12) A MGE ORS (F11- TS
i @bl Tafe Fce S N g3k oRe wdEfes e i s s fifeca awce
ST THIERe (A SINEl (e (@ ghed Tafen AR Wi Aigfes el wn wall
AW FBCA (I I FA00 Al | ghen Taee dfocaiforer Sy @R wisiie e i
T e @ THAER TET T G|

SR - 2
1. R & FES @O [F N

2. W e agfors Sl o e 2, Il e |

35.6 AcE® @ TF (Culture and machine)

AFTOCP I SN G AT T© T AT SRR FCAR O WK TG SO | AR
I @ A FER G| T W 2T oV T ORI AR [ T IS
SIS e T [ AR Y O 77, NF Ol (AT @ AYw Tl (A WS TAom
wEgel T v | [FEIG @R, JiF F#IC6E, STl o2 e (G.1.S.)-= IR MEd
FEE e RS e M| PRO T[E R ¢ [ G| @S GlE 1@ Qe
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YT Terel wbel| @ ARG Sl ® oFfen esim icgfen geR ddMe SereR
(superficia) fe#1| (8 (@€ Feqce A FEfeEa e o' Ages g (cultural
landscape) #iFfes T+ @& “f7afe® st few| “Until the coming of the machine the
impact of culture on nature by and large, was superficia. One may say that before
the age industrialization the cultural landscape was a mere modification of the natura
landscape” (Zimmermann) FF @35 IRE @ welR @il tofia wiae 71gfs fas |
e ggfon Toia Acgfon qo o ol feel 711 P @ 2P0 (W@ wEm 9 950
3, digfos bae okl @@ @ Tg @l ez e Fe Recee @il wgeen e swe,
AR miEs =& (muscle power) Jl Awfers (anima power) HIfeTe | G FCe =lole
FWIE, *RE @ e, ORI &) 2ol -Gl aifS ql aioi (191 | $fe Ice S,
@R o aeee @, Tefe, Fn e amiee sare ¢ b o™ @iEEg 93!
SRl (limitation) f2et | SRSIE@ SIF (1 QoS 20 =1l | SRCS S[AF 9 GFF F
FEoife ¢ gfeam F@ w9z ggfen aF afsgeror Spe e APl 2ap bifer corz |
a2 T wgfen oz foel qo| T Ao el Wi I8 as | agfers Fager
e eFfen A e TEe @1 B AP |

A ol T e Yot 1 3 M fi i gmiwes MieE 2e @ e | e
@G (James Watt) F¢5 Aroebifere g snfimE, wieh (Falton) F9¢ Aitsices SfkE=
iz AR el o | ST (Arkwright) S wIE6AR (AT fiE) ol 0 |
FRSIE GiIF0a, FHe Aefo @ INTR OF T | TorFde] A CeAUS W@ wwms wel
@G (ol | 9T ol «ifere Fine few, e qaied IR ag Fodi@ or fam
AR oo | T (Mied [y AR fce IR =i ize == 1)

TEOTOE & T T Fenil, [$% IEprerel TmniaE Fobl i [re (oitate, GiR
e wie Ea W v T Moz | 78 TigacE Febl AfEs T ov, ©f @Rics e
MGG SCARPRTTR TE AN 9oil A | T2 @ NERA o3 Aol fofzrael
I@ o e v el $F o[E, “The average American is a thing in the
world, a man begotten by machines, ..... for 300 years, the American has been on

the move..... “Thus the machine, the symbol of devitalized artificiality and not the soil.....
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is shaping.....the newest civilization. S siffcifwera oo T@RSe Tere! TigaE oFfs
s ffven a0 ez | 78w miegfen srepmae! ke oiEl 0% @2 TepE eyl
R R oA “TE wienidl | Tofie ¢ SResd fosl el SR e #ifFe)el fem o
-2V, T (T TR 29, O SR Al ey (1 FEIEN, (@ ©F 2N Ew,
(ROR Wfoe @ O & FE G s, O STl e e FeE 26-

IRCE e FE O @ SiRelER THE, TE Aol A i g SEael SinlE, o @
ol sz Rarem @ /g Femicem v, SisiR Fed [{ge 2w AE ones 98 !’
T @ACS AE AR TR T R a9l (ed @] SRE opfers Sikeel (el
Gl RETE IR AR | A SRR S, e AN, @I A, T@@ (&>, T
=PT-eIeT KA ¢ wioaed ozl 3R FE0R | AR O IPTerol Ao To e 2R
7 (AF e S ed @ foul Fe el [eeml oiw ez #f @y (hard
technology)-3 (T Fe-(oF it (ol *Ife SR, SNNke *fed pi) wmee =@ e yfe
JEEE ACF Ie Tovw | w9 ofen T@ wAE GRN GIEIME AR Oobl FemIE 7
3 g HARErRS webl e F Al

©IZ ST THICE MR ARFRoS TAfSd AL AN TCEI W19 2667 € TCEH AR
YO TR FAR 2T GESHE AN T R | AT O12 MR Ty So T T4
TG AFfen TOIENT @ S oFfor TAMMAE FRE 2(F, Wb Ao SRPre 6
QIF |

35.7 wiggfs 8 @ (Culture and agriculture)

WG YR (T 9F PR A CfemE GReew Al life cycle @ & (AF T,
S (AT oMy, T 8 TE IR SN e JAE Fce Awlice Weet | SfemE G iT=ewd
Feer AAINE A “Domestication of the animal kingdom”. &R Sfema sEwoAEH,
CIERAR FRIG | @R (AE NGEE SR GRAAAER <, B AT P @@ | PR
TR (4T AST AL T Al SRS RS TAGAGR SN AT AT | ABCS (A M
I FARTARH FE O (A 7Y, WG G2 AN AR, O ICad (A AT e
T T AAREGE, 9y ©E W, A9 G O FRICEE AR SR W6l TG W00 0
fest wlieet | Ster e Wen o ARee 7o IRHiiten eom | WbE weieter et fen e
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T Geol 0O T@ | Wiod @esie W (@ AT AW, ©f OF Iz &5 Swe | @ @R
RIS Teom ol Al 7o 2IREE @, 91 29 WY @hall | @ @ = @i Fikerrel
fofes (Primitive subsistence) X1 «te v FeR siFa@@ vifml @ @ Sge diFe
oifl

e o7 (9 SR FRE e W @ A, Rl Aw Sy wmhien
TR MG A BeAME € AwARTE T Tafe = | PR Ao o TR dor
= IR R R, Rew 3@ ST ifoditore Siwer  9ieNatEs |

Rtz Tafer Al A FRCoe @bw GEIR| WF @ FEI7[ AR TTo 6 JALEE
T | Wl M € FRGHNE & Neeea Iz 27w | @i aEEeielE Safge swgm agw
@R T 9% 2R | TR IR Il FTHAR | (T A (A 9y AET @ 562 (oAl
= Al Aifeml, Fef e ENRT e Tod! TRl A AGE SeAivee @ucz| ARFeS
Tafed we FRE TG A998 8F AR | TEAGHE TEelizefire Joid b @3 a9 @F
Tzl | Ao ag SR T Ol G (@ SRe S e, S (ot Siwd el
PT (A G I AT ¢ SRR GiNce AMIEE e (socia forestry) #CER
SR SN, P, TEHIAAGH Mg A TR, G GFIE @ IS qR 4l
(oI, S Couf ANAPTICR Gt FIC0F TPl 49 2R | =il seere uE@d Tl e,
s, T3, Wi, 21T, SNl Tonfm TRdsE vifwie @elie fice @ wersfil siewd =l
(o7, SME (SN FRE MACNe siwdm (fodder) Seofive A 205z |

TS0 TEPARE TG, SHHE SR TN (@08 Bz | Oz AR (@eie fice
T AT (@2 [z TE oie S (Sea weed)-a9 51T 9 ZE(R| G (A ST
4y Cedl 2ozl

GFHICE N T FREZ I 2O Al ARG P MR @0 | e I T AR
R @ PR S @< TS SR SR T IR 2008, (T SCHIE R S S |
IE TR RER G Ul AAfore 2|

TR & Bee oife g TAled T(e1 OF SIRER TF€ T (G O SHE
TR (e ATI21 20021 G FCE (IS SR AWy Abfod (NI 1 A8I2[ 2|
uy ©E 7, ST TTE TAfed T GF BEW WF W FEE FR eRfEre e T,
A AACE T RAZ FAR € Ol e (e el I R Safs woitkl $RE owE
WEReT @2 oA @F YA ARG Az
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3.5.8 wgglies Fea (Cultural Transfer)

B (A2 AR (IPRE T I [ (@A O AW TR YE @IS,
@e SRl AGH sEfore BRAM FT0 | @F6l [ei Aigfes ¢ Amifes ofic @ =i
TR OitE e TERe oliT ere AIRRy IR | O @2 WFOe ¢F ¢F (MBI
wo7 foe1 | ARRSIre *fe Teor A IS ARGER T[T F (DR NG o (oS!
A SR 9T OF Ugg TR BB FEC2| SRl AW -G MR Terel (g
TSN+ S Ao [ o1 FEfz | SRR (immigrant) SIEl @ eliFfes AREeE
A Q9 4EE Wl ¢ @ve g oIt grefeel | GRtiRe T2 AW 9o arTR. # 9,
=, AN, Gl 7| A | o[l iR Rghed e e itz | IR e,
7o, AN, GIE OF (0T & W | ORkIe el ey wkgfen oy g amied vl @
frcafes, T wiet TR OF, ME, WA, DR W1 vy [oel wfed 348 3fe @&,
72 ot #1Gs [fea Smwmey Aot ACIRER | (F8 (8 ACIRER 9y AelbIEa Saes |
CAEG IR QT SRR TNPEE AFoF BNTE T | (ToH—

(1) ORS¢ THIERE SPIMRER SRaa@l ¢ Siafes el o e e siem
I | Y2 M T AORNGNS 2PifeE Al (72 A SRARR AR Smi-awie 72ee
2Rz IR Nl CTRTTER T T oo ¢ @7iE [ OFe ¢ goF SRARE
AREE S o2l Afdrer ePiE 96z

(2) T, Aifdsy oA @ SNfeT TAIER T @ (MR ST S (HCe T | ARF RS
i fr Tve ol (A Frmdial feeR i e et e e orees ke Safe <o |
A R PR ¢ AERR SR (™l (ACE FIRET Ryl Tre (qedl ey e
RO a1 | Ae] Roreed (AF @il A efffe (AR T8 BN SRadEl ¢ Sieftafes
= 7E weiRe = | oo e ol ikgien gAIEA <O |

(3) TEE AN 2 TP GRS AR BICst (P (O FE FU GCoS
A KFO T8 T AR | ORCed IR e G & eR Acgien el w0z
wifrapTRl i | elom afsgeies 7Kgl @ @FEE | 9 @R RFhed ZAEEs @F
e e fZewd Ale ze Al |

FHSA TSR T (AR (T O ToFe Z(o18 SERCH(AL FRFIOT B
MR ATF e 18 7o Al | IR @I Ko Agfes ¢ A »IRi@er sy WEg
Gl (e TGS 9T €t | Tnizgel Rt oFe € HEited wFfed I I @S AIE |
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TR A P I @ R/ iR Ot oo | ek [GeEE Sin-aeE, 9%
(tax), F9 @ *PH-IT SRCS B foel | Sieada Tafere SReIPNME SNl I@ @6l
feet @111 foo oo Ry IfRew wgwe ace) e qoiR [Reg @2 @ [Ei0es IG70m
WFRe OIS SRAM AFReA esia BIfFIE (reRl TafeE | wiken AT SfREeiE e @b
R e @2 [ do otem T a1, <k @b B Jeidfie 1l Tioa Aadics ©
AR I—

oS ¢ (b [{orE e

oFe celb o

1) S JC | 1) eS|

2 FlReE o™ 2 fmedE o™

3) SR @M 3) TR |

4) TRyl JeE =9 @ 4) TRl JaE 2E S|

5) Gapien Wwg S TG | ) Gaifed W STog (Jf |

6) I Th|m el 3| 6) I Thm Sre[ =Nzl

7) e ww «@fies Ser S| 7) Feme @3 ool v @ fiEs
oo (72|

8) GRWNER W R 8) GRWNER W TFS|

9) TFe “ifie /TR TeR Wiz 9) siffaz I9" WAB TH@|

10) 2ffE FAimE @pd iz 10) 2fE W AHE @3

1) FEEE ORI | 1) THER SOR @3]

12) @ dlfey TTe W) 12) @@ [ifdey EFs |

@I ART (AF @A AoE @ G @R SR A [eide | Fores {oa oR
WEfS TR HifFE (AR T ekred Sidaife Ry zrfes | {oe «fisa srer =i,
©iF 77 I9T I IR (2| SRCS FREE WY W @ | [ 2w (2w
g efelde zmrr, ERINER e R FItE @R Tzl 9o @ERIE T s@t
wffos q9T bl @ KOwl sl SIsmif el @ @en W, o@ @ meiE R wieaw
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A AR (12| T2 eforifom Jd wfea oima Sl a6 I 3R Te ATl Aaled
T ©RCe T e SRR T (e @A fEetE «dme eI FbE TIre Al
9, G s/ig Afdrer o1 21 fis MESEE ®OR At (O (el | FAR S0, “nurse
the baby, protect the child and free the adult” (W& T 9, [FERE T 79,
AREHE (LT WS |) GFANT (FCae (Al AW (T @8 42 (¥ 2T G958 T GFAIO
i foel| e oo daime B ¢ 6 IR FaO ¢ [ET @ W wy Shmi e | o
@F E (R RS TR @ S S Al

G @3 for Tvizgel e IcEmal I AR | FETS! Ted ool ISR G Tl
AfgEad (T.V.A) SHFA0 SROC IR0 A vl 2IFFsal 2ce (1937 z@hee ¢ qovef
EfRE (@ WG ool for (Damodar Valley Corporation of D.V.C.) | % &g
Aghod AN SRS FFo (NFerF OFIL TR @AF GUIC &fl TRC1 GRG | QUaeeid
SR Wifdw @ S KR | T ol @ T qe A6 sAfFeEeE s ARcaetE (A e
AT

G T IR W (@, RS AFO TO THICEH @F A @, ©f T afey
© FR AL @ e R e S Ate | sicglon 2R (e s1dife o2l Acgfen
w7 & q@eR ddfefeal @ a ©f I¥® e (brain drain) SEET (A @RI AR T
IEST TG A GO (AT T e 2 If, 2eRdl [om b (eIt | G S
RT3 e e | R e efeiag aoR oo TR S Fece | [
IEE A ©itE 2o @ @ el AR AW o [eeE (A et | @3 T
qofne 4@ (™ O (R (@ 46 I, O A (AE ¢ AT | G REHe
FEEER T OFe (etE (ol Facz| [Fe skgle R wRHT (Cultural Exchange
Programme) (s SaFeie] (M*E SRS TFe (¥ (A(F SHHEF o2l FIFaST Seiepr=r’ 2@
Fwee @ SO | B TATTE (ST SIS 21 | RGO @2 SIima (e SIS
e IRAA T B, @ wslisE, @G, foaiE Toif| @ Rl sfere [oe
fRAeReE AN FERE | ST (¥ OIS [NeTiE TR Sl ZEE |

GRS BT OUZ T A €TI [UH—

1. TFe ¢ Tl (¢ TeRE ¥ (e oA |

2. Agfes gl ¢ AFReT AfEe S T@rR AT |

3. ori wg-TifeR sbef Roedt sigfen Al AMgsd € FwmHE =
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AR =1 e @ AR AR e agfen Wi Fifze A ezl foe
@2 FREeR i, DA 8 KT T TOREIY € TReR esid Wh B | MR TSR
S W] TO MR [ TS THAO AR, O ARFS ARHIe ©© MR GS GBT W2
@ 72 el e AR @ORD @5 Ze1e TOREN 8 WSl (RFEE G TORE
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3.6 A

gFfeq e el TR ISR FeR— (1) FUe @1 *@, I8 g, (2) FUNe
5, TUe HARRTETI, (3) TS Fod, TS YETF | AFOF AAWE T0 AN O3
T FAe 2pa G T ¢ TS SN ol TR, g PRl 1w |

o ffece WFRe [Rem ofid @1 kFfeq SR Te zra sm Ijfea wele AT |
IR Teollm AT A AN AERoA Mol @9l A= | FFhod Tafo woea1 FRA Tafe
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R @ o AeEtes e M AR SRER AFR T SIvE RGO o) (e
BIee @ (R (T JGIT) | G0 AT IS A0 | FHRed [REbIg BNGd ¢© 56
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ygfon wwmgsd @RPel TRw A i BigE |
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w e

5. oFfer@® w0 W (@ WEIR? GG Dl D [ GERR?

6. HFRoF TR P Toa WA IS [Feid gl e

7. e IO F @IEE? WG ¢ AFfen A AGIR T = RFFo—a FA @
EEIEETE

8. Ffor IR RfRy—rsitn T2piRel @ AN ACHGI—A T+ |
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0.

Ao RS Ao BTl S e |

10. JRICed @ofn Icghon dor Rese % |
1. F>m R ¢ ®ER (A AJEH (7o QT D] 5 |
12. cgfon ZAT @00 S @RR? EEG (AT SRS RERe FREEE SpRaief

I Fe

e Teafefer o ¢

1

O N o o b~ 0w DN

Ao T ¢ WEF W W (A2

Yo @2 MY THE € FoAT—aFA (@ 6N FACR?
ghod (e Shid e F @RI ?

ggfon o1 @l F1 e

gpfor SEee F TS

SOl I ES e I @RI

T el apfors S w6 olede =2

I o WIS F @RI

3.8 Tee

SepEer - 1

(i) 321 SRH |

(i) 3.2.2 wRH (g |

(i) 3.3.4 WA E |

SR - 2

(i) 355 wiH (4 |

2. Ao T FEE MG S MR WG Agfon AW Femen TR )R
IE SEIR| N OF AFfeT oeRel, 8 AT GENE SgwRel T FAN (@ TesAR
TR| BF GOl AT FACT ARFNoS AW CRAER T | SRK (W4, N eAFheF @
SRR Ffaw 7@ (Synthetic rubber), FRETe wea SRR Ffaw w8 wiRkERm @0z, ©F
qwl ogfen peie Jl Segel I@ ARF e Tafed T(el NEE FANG| WMAR AR Jfad
TR W50R AAR ICOR-GF IR ST |
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4.5

ot

T

T T T g
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422 wwfen wdre e
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4.3.1 W TeAmER R g

4.3.2 W (oSt A g

4.3.3 I ®OFETC AT

afsatie et fRdm T I

TR A% @ Ty aEeE R
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45.2 TERET
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4.6.1.1 @M=
46.1.2 T@EA

4.6.1.3 Tex wiwfEt

4.6.1.4 Wi

4.6.1.5 wfFe Scfast

4.6.1.6 gl ¢ el

TERYE AT oy
4.7.1 oF E ow
4.7.2 T o*siey #idw
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N 2 ferw
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4.1 aF<

T JfACe TEAe STl iy, S N @ 0 | SRR e IS w0
ORI Tl ZEE TG TG (FY 7= 01 RS F91 27 | [ 377w (Human Resources)
RS AL @RIT | S e e ¢ Ffie =m0 (Physical Labour)3 Sie 17 |
TR T2 AFed SAMASTE T e 20| THEa =6 ¢ =tr AR SAmFESTE
Tl olffre 2| WEE *fE 8 WER ARIE oFfS (A 0w el (Superiority) @F
wFgsld SN (19 | o femiasyie a2 qcErcE, “Man plays a unique role in the overall
scheme of resource development” wigfie ™o RFIxT AT ARSENT g @ SrGeT
ol |

PTS BE TS W @ WP (WP W g FEC I R TG T 9|
@ AR RFFOTF @R @RS 567 7Rl eiFfed i Ay Fw S wprey e
TAmI (neutral StUFf)-(F ®123E TR 2T BTl (12 A2 NS BEE G |
FTEE (O 6 WGHIREN S sl | AFfore 2T I @3 &l g Toed
NS ¢ fears FRraaiaR JEle (o F@ @R @3 FJfRAIE TR I FE@ (oI |
T SRR (R R 9B S SRR G TWHICE IR SRR SeEhe 21
(Human resources combine the task of production agent with the end object of the
entire process. They condtitute the end values to be achieved in this process—

Zimmermann).

THEE TG (A T 5T (@ T Beofve Afgmn Mm@ wwesld Somie |
Adam Smithd (S @ @i e W7 F@ GT MR TRE @¥, 7el, Flsjers]
@R 5 REoa F97 wToR @old | Sy SLfTifelval A @ TEE coie v,
et @ FReiowE O T=iv R Timie BT @i Bow 7MW ez | ©iF @S (Brain
J. L. Berry, Ct. at.) I=1c=s “The focus of economic system is man, who plays numerous
roles : manager and organizer; labourer in the production and distribution of goods and
consumer of those goods’ (The Geography of Economic System) SIGGemE @pa e
T APl ACge TR TS RETA GNP A=A 2l IR A 2 7| @3
I AG FAC ™ T |
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Tl
GZ GG A @ SNAf—
® I(E (e ™M A Ol IR e Ak |

® T TEIW (B s IR (P (R AW TAAE @B AR Bl ol
o e Face I 2@ |

® W (SIIFHI 8 WORIRA R ol ol o IR re o |

® GE WA IV (T (T 8 F| | IEE GO OGN [ R G im
FREACH I B AOH (Sl SENb SO AR |

o TIule ¢ Smemed SR A, Fg € 2f% ¢ GRReE@R @ANE @ 2Ny
IR O N e AREE |

4.2 W TEEC WGEE o

(I (TR Ao TG (R kel 1 ad—(1) “famelars @ (2) welsie | @3 7adR
SRR SigE SiReeize a1 AN 26 SeifE (man power) k2, faSRG z@ weptidiEeeR
w3, Jfm [, efearsss, R o, T, IR 8wl |

4.2.1 Tfer sfamase e (Quantative aspect)

fifen medm [fen st & sl sl e g, [ 2 @om @R siex
@Ce A T @R T© @R 2@, 98 (2 MR (N6 &R el (labour power)
AT | G SF et Sz @A (i) Kot 324 @i w@si 23| Sgae (undevel oped)
@ TEEAIE (developing) OMIRTAICe &N 26 SEAE [Res (aternate) | R (STAICS
(ST € CHIIE TeAAFR) @R @, 5% ol sffer 9| @) Swigd el T |
GRFR CTPRN (ISTAce @39 ofs g Besiive (@1, R QPR (@R &N (e A=
2 Al HAfRRIER TR TR I SiReleRe I @R ol ol Sfeesel @ wele AR
T | e Treid ORl AT AR A TR A GEED FACO A q | oG, ISE
5@ oifon TT@ICIT To woilgs oHiaEe o opg, e @F 39 I quE dffene
B | oz FRE A’ Fle AEw AR T =W A FoW 2T |

(i) S T YE TGPyl 77, e O™ e Beoiwt wwgsll Shrel @@
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R (0-14) 5[l gaal (59+) A (TpA (15-59 I30T) QoMim Beoflne IR Al =i
AfRCe T SRHeze FE@ ACF | IR AWM (youth) Te fFeilg At §7 A (o Ferwsro]
9 |

ORGSR SRR, R T A a9Eie A0S T WA | TEOATE, TS
e A (odl OF TN @I/ @ B |

(iii) S AW Wsfed B (transfer of labour force) € (i B A={hd CHAE
AR I | GTOIEE AR SAFS) See e, AMHE (0 TS (AT F1o 72T,
(Bl S%ecel $R Tafe, nfwel sfea, gl «iifey @aie @, el Srelew &l (@b
AETSH (A 4fier T ez A1 TR G} I IR TAfS AT 1 ZE0R | G-
Wz S (o 7 @5ifea B (international labour transfer) | AT GeRzs Al SiE®
™ (A TAREE A TS (el WfERE 2N GTA SIS Saae oI TeIHR 2| e
TEANG GronPl I S 2ERE R Rz Q4R F ¢ e simiel eRee sieeieze
F9 | wyig fERE w9, TEP (AE - Gel I (A A fo * o el oAfEies
FEMRER | JEAEI T TR SR# 0 |

422 Tfer gt s

@ (I a2 (oIt Gifen Jrg, Ml afrw e vl I, AmeaR
N & FCEACCR NG TR AP 7@ | Swizgel e I6 50 weiem (i) Jrgre,
S, w4l @ Sl ¢ wRfFe A @ AR e FEce A, o 92 A FiE
TS (I GG TS, FrEEE, FHET € TS WeF-2 AT | G @3 elare
THT T2 Tl ¢ sl S Rgeaa «i7 fegfrea w2 siom wieifors v Face
(I | SR €0 IFERE @I A FITTO! (SIS =R AFFed SNgFey A Mge SR
GB AT e Sfte Zf |

(i) < =T T Megcad Jfaea [an @ FigieTelt See [Tl 7T FRre A2
@ | [ (Exchange) 22 st 73 Fifdeid) @ eRfei e a1 o1z oo, ode [ifen
i e SiE feeore vl Aifeca Tm Rl AR e SR iz 799 | ekies
I ¢ wwor esa RTF [fen ol aIeS Terel oIS Crofed, @ P, T, TRER
sepel | wiere offew f[ifen @t wRel @ TSR (skill) ev eT I@ IR, SFey, WOy
@ AuGS T MEZ T T WPEre e FAce W (@ TE e To v e 9,
(8 TR T FRACRA WIS O (@1 | (T AR, P 8 (AR SRR Ao
FREARA W@l @
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(i) AR S AT G e A [FOE Tm TR AR I | SNl Sl
TEAMY, Tiole, T 2efs et sm S [oy MR oIfidm 3@ @ e
G col [y Aot SR T@E, 93¢ R (AF I2Rky 4fFe ¢ SEyey ANE)
SNl F@ egfelmi acme 9tw oiw Reem wwdiE A g witee | e wisiar @
FeAcy e TW @ ApE wite (oNF it efeREn e WE | ok @ omie
qs THfS FEE| IRl JEAE [Roml (AF 7= FRE @ieprm N3 i PR Fh0 |
TRNE & (T T SRAG AT SRS (W | G W IDRYT RO A | G
fw oRTes oyf® Yume AR TFe T¥| ©iF SR o G2IR eRfERmmE ARl (@@
e 2R | G FEE (G AR 4@ AT 1 (@ | OiFe 2lfeqwg epa Al e
@2 BrelF FE, L6 SR (e O 7l 2R eI T Al | SRR G @ S
ol TS STE O (AE M FE @GN € TS BeAMG A Wy 2 B
SR I | ©i2 T 5E (@ @R Tafe I@iked [FeR I ofed AR sk | w"
OB AR NIfE 7Y SARBIERT (management) R |

AEE Ao, g (3 TME AR Al FA0e AR (TR TAfe e | Oig (el
e SR ™ BRI M (S (ST TR | SN (T € I (SR TEBIE G
e TFAET (R TR |

4.3 7 TeoAme WgeEd @@ ofi@t (Triple role of man in
resource creation)

TeAVEFI!, (SIEFR! € ®FIGT (producer, consumer and destroyer of resources)—
TS NG o 4@ iRl o7 a1 TR, I 790 CRAVTRR], T#WCSIN G A=W
RO 2T |

431 7w Teolvee e R

oFfon Toigaelrd T~ T@ IR Al AFhos Am (A [fow grien ANS todl
F(@ Wi e sifawid ofem oo ©f 93 S | Tl FNSIfT! TEE 2AEeEs, - Eh-
a7 o ebiegl weNifefial NEa cor=El w2l Snd qINs efewd (organ) FEA @S
TE LSRN AEE GO TS TN @Fg (7 | SLfie M SYNG (SR F—C
TeAmFIIE G | AT RO ToT o aF oAl | Seome Svimi ZeiE
@1 ©oF JFIF € AW &9 (mental labour) =S FE@ IR TerOR [ Tge AHS
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AR F@ O e & SRS SNy SR (ol | AiFfes il Sfed w6 wo
T Tl AwfeF A6 @ 2AIF Woite (7 O e dfeel @ TuRel wfeE FIS A9 |
R @3 GO (BB TR eI Tom Rl aife ¢ G wAfEd qrece it “Labour
is, in the first place, a process in which both man and nature participate, and in which
man of his own accord starts, regulates and controls the natural reactions between
himself and nature” (Karl Marx).

TR TRAMGR (GG SMJa 0ST(E WSIE IS anoii—(1) [ofa SepRaics Fes s
ST 5% SAME AR FC | TS AR (ItEts [ee 74 et e i
fiT (intensive) 2o 4« B T T (2) @eEE, GR, TERTE @ 8 TEelE
Jce A TR TR ¢ [P LGOI 70|

4.3.2 7™ (elawst f2ritd W@ (Man as consumer of resources)

T (ohiFs! RETEs MEa «F [edw el wite| Seovaial Re Fie 0o
(OIE (@ A (eE Ol PR ® AN, (SN (SIS REOTE O Tt oS
8 FOER SPNCTE FRl owl T Reaveia A A 72 FAce & |, w1y, NP
oY @ Berme AR *fE, (oNg @i e, [{eE SuRe € R (il AR
FE| OCF Zimmermann Sesimimd Afolfd e | As an agent of production man

contributes his labour, mental and physical, with the aid, “advice and consent of nature
he builds culture to render more effective his production efforts, and to lessen the
impact of resistances; he discovers new ways and invents new arts, his aspirations
furnish him purpose.” GRETIGR K TFfe To0a F=2W (o9 ¢ IRRIEE TG @08 T |
O 96T B g AR A GeAWE SHAMI 8 Sifics (e | United Nations World
Economic Survey< SCe “human resources are both the ends to which the effort is,
directed and the means by which it is carried out” f&sliEsnN ST GFGF A2E I
I, “Man is predestiued to be the direction, planner and aspirer.” ot ifsem
€ HFEFR ACIT A Tl (T g VCe (W ST 2, (N T 92 8 (el
FES T AW AT | O (I (spatio-temporal) #ifcefEce igee @3 13 o
oL T |
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aBl 0% @ ugfone TWE g Tm sAffere AR, T O e TR HE AL |
AFToE 2AFHRF I T (e AV O NRFF 7ASI77), bifenl (WITe 20w &N AR |
AR AR @, WF el FeR T I | G AE A, “labour created man
himself”, ¥GR 73 NGET o7 € SIPRE-SRAE  (ZTE 906 |

T (SlPISRACe R bifewl for aqeer—Gnfers, Acghos @ Anfes bifgwl |

chfee sifewt ¢ 4 @ SAINlE, T ¢ IPTRICR SifEwl 28 IEE eSS e hfes sifEwt |
QST SRR G SIS, O3 GAE (e 5ifznl (basic needs) a1 @3 Gifere
vifewl (APE TR B |

Aicglos vifewt ¢ e a GNfers wifewl sfel 2 @R Sifeni @ &3 11 SR
TSl WG Gl ACG [insl, R, [, R st A 2| «@ei sifzw e
ALY AL TS ACT AR RS (12 75 M O S-S, SR @ 2SO |
wefaifea s 21 wifenl sem fRce el @i siftwr fe ¢ soReR Re@ Tm
e ARFORE (FAEE WH | GBOIE Hifenl T AT A ARRCE AN Ol T R
FACe T | O3 T HE WA GFAE TR T, SAE (SIS | AT 8 T T3z
(ol FAC2| W@ GIGCE T2 I B HECR. T (Ol T qfe FE beIcg
G} TR GRRER T TTe =] ©i2 W bE AHME (Sfel eI A SEEFeiE
T Y% SR SECR|

AT sifgn ¢ SR ¢ AR AfevietEn i F6 25 e MR

e oifen ! | fe-fe-cafiar (1992 geng) fm s Aeweie (el #fG, Earth
summit) 921 IBZR (charter) AT Bifgwl sl @ R[Reaw Swigad |

4.3.3 I @IS T

(i) DRI S TP 0 A W (A Y IOR A SAFREOSE g W RRA
IE SETR | AR (ACF I SZACER A ARSIE T AR FAC2 | TGO, bifgwl, ol
@R (Ol W NG W AP Gy AW YR A NI M R B HEICR
(i) SRR @S8 @Al (7R (@ (I T2 elbew I 2@ ST vwel O [ qeeez |
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GFHIE I FAEE (wild rubber) TIPSR BIF T TEe 6w PEloe @R q2E
oAbl 28R I [ B T I9 20 WA Y4 | SRR GFHIE AT o ARG
AIAFCIE BIe] AIFE TS O SEFG! FC (9102 | FIFe ATGS AN qCs1 TSN AfeAf2ey
e, WEEW Al IR TR | (i) gE-ReE, (¥ WEE (class struggle) AT [ew ergfen
FCAS TR AT [T T | (T -39 J0ad 7T @ A S A (S0
4f @1 2@ | (iv) AT ¢ FfNe Tiom [Kaxie sl | @ W 4fHs (od, Sk
@R, WIS, SN Topf | Fhe IRREE T GR e e Ferdfe 2@ aw|

G AW (SIRFIA], T GAMEIIT] 8 TN RG] R MeEd et e
LAl T 261 | SR T (18 T o4 G 2T Segia, Saod € S FRgesi
FRPTE W@ e I 28 |

44 &fsaifE cerwionG «faRa s 3 (Population Growth
in Historical Perspective)

TSICe R Y Fo fow], iRl (IR A T, Ol [T FH0S], S SABR-SNbHe
31 79w fool, F1 1 ARREER Mg M@ geerl Jfa 96e, o [Foiw =2@ sfikee 2@,
PR THCF (FToze AT 2 Felfd | FAF Wz— Present is the key to the past’, SIS
TOICSR T VAG YEE AR Ab SRl e 72 9 G AR, A S TR
SNE Sfime Feg Fdwee Ag FE|

TR ) I Fe@ d6e, FF AeR W M gy I8NE SREW G (offeA
O f@ @9 SEl SNl $9

SIS R AROER TR (AF WS 21% [ifoq w7 @R Fose @6
I FECeA, TeETg Al Fo (=5, ©f Deevey-d “Scientific American” #if@s (Vol 203,
1960) =i=sif*rs “Human Population” <SS eR&( (0 wiel medl 2o (ATi-4.1) IR Rewa
o (AT AT TPRY] TG TR ATJMa THee O Bl 5F @ AMpREE (A FRAE
oA e $E QeR = @6 A (Pa 4.1))
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Tafa 4.1

fifen i ffefs o @ TR

T2 e Acghos JRTZ (G PRy SRS GeNE

o (Rifer feer)  (efe @offefics)
1.000.000 8 el el 0.125 0.004

(g e 1eE)
300.000 wifr eiwwal Ifzrsl 1 0.012
(e, 7ier) BUGIRR
25.000 e TIPS BEERRI 3.34 0.04
(M, 71kerR)
10.000 el B 5.32 0.04
(M 71kerR) TR
6.000 AN FE e o A 86.5 1.0
T WREE g ARE 0.04
2.000 AT F @ B T 133 1.0
BRRIED

310(1650) I e M Q 545 37
210(1750) Q Q 728 49
160(1800) Q Q 906 6.2
60(1900) Q Q 1.610 11.0
10(1950) Q Q 2.500 16.4
2.000 (2 =i2) Q @ 6.270 46.0

(STFIfTE)
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T ¢ 8 8 8 § §
25 1 1 ' 1 ; | k
L aff
&
3 11 B
S 0‘%
F 3
i g
é i
A 3
° 2
B 1t
2 0

Fa o

g — 41 woice weNifos @Sy € G (Trewathad S<s<ce)

BRRICR S AN (A g g G107 ¢ sRRASIce [RE G =37 519 8 AwAe
wF @A, 97 T foel isie | [ifen e i @ @ fo, o SitE e A ol |
RETEE Oge ST @elE siedl (o | A A0 Q@eNls IRZR e (vl e |
IR B @ e T | T ARRST 956 ool |

ALY o7 AWy @l fishel aifs 39l #ifsiel TRl sme @R ORAF G PRICE
A T o1 | SR AP Tesve TS [FPRAYF @I ARG 26| Fores g @R
TP TP FIEH Gy ANSAN (ol | Oi2 PR WRSIE o7 ©lw, =Nea, biFl, aieq e
e woel | Zelinsky-2 ©IRIY “This was the first decisive step toward ‘Control of the

environment.’ (P. 84) Zelinsky ®1iRe feTtata (¥, “Socio economic development was hardly
more advanced a that it had been in the farvoured localities among specialised collectors,

hunters and fishermen”.
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TSI ol (1650 Tz #F) (The modern period after 1650) ===l el ez @
G FRIRER MRS AR FEE | S Fe-Rew [Kizk @2 aieiE AeRy S |
TR R Toq Toq SIiEE @ @ pan At [Kfey s5dle GBI (@R awi,
(o TR @K FE Togfad (g @5 [z qfest | 1650 (AtF 1950 wielie fomi q=@
FIRRYT [@CSE 5 @dl| ©@ 1850 (AF 1950 ¥ ¢F *oR W Jaw 29 el «@hp
@, *re1 100 @iai | Dudley Stamp-92 Our Developing World (2t& #jfRS1 (1650-1950
qleq M) Gegiad =roal 2R 9 meq = 2 (R 4.2)

A 4.2
B % I 7R EE % Jaa =@
1650-1700 16.8 1800-1850 29.2
1700-1750 1850-1900 373
1750-1800 24.4 1900-1950 53.9

1900-1950 @2 <% J=@ AMe Jaw 2R 53.9 =folHd TR, ¢ Jad TH I TIE
T el 7| PR, G2 A TRED W 7o egw (A2 1914-1918 ¢ ol 1939-1945)

ez (foa 4.2)1

= 30
[
= 20 >
kY
[ &
-10
r
5
1 ] 1 i Il

0
1910 1920 1930 1940 1950 1960 1970

5@ — 4.2 IEA =oMICs (1910-70) TR PRl Ia afo-efs

87



Site T2 AR qh0e, ReRSIR SEd F90e 2 Jarwig SFamd ) | «xel 1930-
a7 T e W Tegiae elfeze wEfEe | 195097 o (A oSl Tl 2|
g0 (12| @iF [@iew afe ¢ wigfie et oM@ @3 oy wifl 1820 AR
ey R Skl 1,000 Fiferiie (offcefest | 1930 AAleT wieiiw ol 2e1 2,000 fiferie, 1960
A 3,000 fferm, 1975 el 4,000 fiferi 1996 el 5,804 Mfewia | T=1 a7 @ 7R
Gyl 1,000 fifere coffeice S@e Qe = (eisifes], 2,000 ffeme ¢ofiees s@ 100
=g, 3,000 fferiN 2re @ 30 J=F, WF 4,000 ferme 2o Wg 15 T2 (ETaR] Sy
4 AW @, 2,000 A qoiw @RI 6,000 FifewE =@ q@ (ba 4.3)1 ARM 4.3-
(S ¥ 300 I GPRAE Bab 9oel &1l 26 e—

600

)

SR (

i
O O 9O O o o Q o QP
2 288 86858 §8 8
4 —«E «H H4 «Hd «d€ 4

-2

..—_._._g‘ﬁ@*[a,f_-_—

o@ — 43 T TRyl I Afeesfe
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Tafa 4.3

A7 TeerAN (1650 Fz (AF 1996 Az) (In crore)

&tz IR &t GEIRA!
1650 54.5 1950 240.0
1750 72.8 1960 298.6
1800 90.6 1970 3612

1980 4427
1850 100.0 1984 4763
1900 161.0 199 580.4

1951 A1 U.N.O (2t #i=hif*fs “The Future Growth of World Population” s
Trd 9 qRe @ ARSI 2,500 fifer weeirdl 77 2ee 2,00,000 I (eTale | e
W 2,000 fSferae Geeicel 25 2ee Wi 30 I= #6IE | Trewartha 32192 Jcaces @ 5fAdk
GeRee € TLfeT TR 6 90 AT 2l Gepieyl Ifad @2 2R e 40F B
A 11 gl (Demographers) JF(a e ([ @3 SAfee Tegfa @& [ebrel «a
ofErce SRkl e (Population Explosion) S@E! 78 F4d |

qowd SEl ST G 2 FE Sl e | S FE @S AR @, 99
wreE @2 Ifad 7E AR eglen 2 @ arel el Tiow ARl (4.4) (A el
ARET 2@ | B 8 TARH WOHIce STEITRANS AT TR (@O | $yg WNso™
MRCHE. 7, NRIWCR ABE @A ORI TR I0Sce EI4IEe Ot I q0orz—
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Afe 4.4

TR 1650 1750 1800 1900 1950 1960 1970 1980 1995
ferst 33 48 60 A 132 1737 230 2635 3417
SR 10 95 9 12 20 24 29 475 746

T S 0.1 01 0.6 01 215 24 28 375 433

eSS IRER 12 1.1 19 6.3 1 14 2 240 324

T 10 14 19 40 55 60 65 684 749

wr{ferRl 0.2 0.2 0.2 0.6 13 16 19 2.3 2.6

TR AR WoRriice @2 Ifad TE @ el I (ol | I8 AR (C. 1. S)
S AW TSR Sepne 2R (N6 GeeiaiE W@ 12 #eiced | 5% 1920 A @2 ol
a1 18 *[oig*l | 1800 (A (AT &F F(A G SR 12 SANTFR (T&d 8 ufwe]) Gepica
10 *roReRS @M @CTC= | FIGT RIS TROHIGTER TG GePRAF Jad T 90 <Al
2ol ¢ (A 4.5)]
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Jafa 4.5

TROHETIRE SEde! SRt J@d % TR

TR 1750-1800 1800-1850 1850-1900 1900-1950 1950-1980 1980-1995
«f&i 05 05 0.3 2.0 1.8 19.7
il 0.01 01 0.4 24 2.9 57.0
Tl S — 2.7 2.3 1.1 0.6 15.5
vl eIl 0.08 0.9 1.3 2.9 2.7 35.0
Eukil 04 0.6 0.7 0.8 0.2 9.5
wre{fel — — — 1.8 1.3 13.0
LIRSl 0.4 05 05 0.8 1.8 28.6

GF (ACE A SN GIY 208, © 7ol 7R e (Sfra) ¢ Sl (we Sl
@ @ffEl) TR SR I [sfe 2|1 @3 R I SR SRt e Fie ze
iyl Bt el I ofem| 93 e R I e [T o genn e @
(A (ol | Rors 7ol =@ @3 R SRR [ et TS@ISTRE SofRs Rlod SfeE |
ARSI oece [ieel *rorice Bt e Jran-Rkica 3@ | T @ AE ToE
I IR | T TR @M AR SRl Jad 2 @ CAE AW @ A S SRS
MT GG K1 3 G AGER ST (e | S @7 e [Fghl oNefy oItz | *2aieeE @3
2R fFg0l W, SRF Ted SRred BRKG A 92 TR 5 G | ST’ T «Few 41 6
G MEER G (W | SR G W 2/3 T g e W[ AR | AREIce JgRiE R
G5 T FE zH MOTYR TR FEN ST | GRTE A GG GAARE SIS G
e sEez| GRS PRl a2 SRR (ISER A geiE | afRI, 2EEIA
8 PR NRIOHSCEICS Gyl Jfas el 2@l baw wifiw (@I, SR 8 SR |

91



4.6 TTATRE @ T (PTRd Geqiad el

e 4.6
TrmeE o TR 3fed AeiRE Tme o TRl Jfad A
% QA % QA
qifee 2.0 (G 0.2
S50 21 it 0.2
o 14 Gsfifel 0.2
RiEGIR 1.0 Gl 0.5
SRR 3.9 BRI 0.2
R 22 JeAT, 1.0

TS, Ten e ¢ ST G Ifa @3k FR e fE Sedme eifen st
Walfs AR TSI g o SR @AE TRl a2 R IR Tl @
SR @ g W AR @EIE T OER Geriken s siees | FeRes (T
TR 5Jf IR FA TSI ZR Al | TS wEE SRR Gefad G e 26 G
wiRkge ARFFeT T T=(F AT T e Tl (e, Sefie Sasf fea 7ol
IR SRR W ARG A0 PIRINSIE AR [0 0 | Sl el 21 Gf¥=, we il
¢ SR [ifeq 71g @alce zEe TR [Rom TS Tod 2@ @R AR 2wl
@ TN 2@ | @7 Rl (Rece AR I@Alg, FAel 8 TOEiR g ol @I
GeiReyl Jace TN (MR G (@ [y RS 45 bl IR |

TR TR e 2oz SCEbl e SR G (510 #i0% | s AfRAE
e fomaiE Zaie 3 (icarz—(i) 8000 e <4z, (i) 1750 Fiz, (jii) 1950 Tz (Rubenstein,
1990) | =fSAZ Tl Toal (FHICER TAS 7T I (9702 | FASHER D2l e edFfes
@ ANES @R esq ome @R gl Face FREE) g o3 71, FAEHEE 93
weife oA BRe @M SRl AiRel IR Aol GisiicEl | AfRSIe TegiE (1) dLsER
IR (2) omaR MERkzE @k (3) vorRR Biewn Reer Tafer T T8 T@E@|

fRSiTe: Tofe (oltz, ©O2 P Jfed 2R (FCSCZ | JEE 2fCRCR 2L S[RER Ffdice
ek I 2 feet T=@ WG 0.0015 *ok* | S 6 o Wiz 1.7 =eike | Sia=]
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@2 e 2@ K T WA | TAS THEAE Ot W JEd 2@ AR TRIS @)
S e [fon me Gk Ifaw sifonghe ¢ Jhaeite wom FE Sl i
% |

ofs wsffFRice s

[] less than 1 [C] 51-200

[ 10 I Over 200

Rferm-aa ¥ SRt

foa — 44 T TEifen @y

45 TPRYE IBA @ wg EEs FEpTR (Distribution of
Population and the factors controlling density of
Population)

AR TR GEPIfe Ll I | OlE SHH (W GEENCed [KAD (A AR
Tifo7tgd (UN.O.) GepiRagl 2IfiRasis SEPiE (1984 witet) sjfadices aite @ife affefice
35 T (E1IF AP IR | TSR T Gl TR wedtter)ef | e aaffics 101 s
T G 4.2) | Bl B Witz 38Ee | afs weffhice 99 | @a A B 2 TANFE
v SRS (19), Sfesl (18), Ted s (12) @k e (3) |
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Al 4.7
AT TR @ Ty

R TRt (i) 1998 ey efe aeffshirs
wifel 779 18
«fel 360.6 101
PGyl 739 105
wfEpe SIS 332 19
Ted RS 436 12
il 29 3

@l ¢ U. N. Statistical Year Book, 1990-91.

Ol @ TCRICHIE W&y [Age e C.L.SA TPl Sl @ MR TR

(TN SRER SPRAE I T4 Face 9@ Trewartha @3k Clarke GTAIRPIF SITos
8 TR Sgrlere fofe 2 e | Rer S@ ol ootz @ 7RIS 80 *fi<e Sl
FETSIOR W@ 20 *OIH SN PR FE | RETOIE MATS (ol (A T (T I8 SR
IO OO ARR|

Trlzgel RO I91 50 SieR oIfReafuss Gegl, S 7 Smdee | SRree o5 TTghE
GeReel AR Ao RIS S I Teey A TMIERER Seeifesld S
AMIAI TSl QAR SAFRFe Taiad QISR FA SEd I @O AE |

TR I € T0g 2 ST ([FEGIE (AR AT, ANES, ARFT ¢ Twhis
FReTHA! W |

451 @#Ftes F@d (Physical factors)

GiN-R@ies W% Seafe srge wig s digfos qal Pifs [Reiw ak viq 3|
@2 A e @l T, TG, A AT, TS (R SUFICR T0E SGE IO
(I ST A (oI |

GERIT T € SIS GO el RBRI] AiFies PIROGTER W AR AR
(Tl ¢ RAIe), wref, W, “fesmm ¢ e FemE @ sErel (accessibility) |
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452 e[y (Climate)

GPRAE BINE 96 Teel, JRsiited A @ THPIETE e Te SRESER Fml
el 2| @B Y7 T T (IR @ AT TERRE dORE Aol aftw @re AIE
i1 Finch and Trewartha $itva ‘Elements of Geography Physical & Cultural’ J2s #res
g, T TFEhl @ Y FIGR WWEF Poe e Zrrd Hiee F@ee |« (Shaw,
1955) (R @ Sreoiaive adfegel erel@a weel gojd dr 12 fiferm oz aim
P I EIF A FE@| ASTE (Lowry) 0o 2de TIEZE A 8 A5G A FEDG
MR v QW SRER GERY WD @ Tfgn Tord Feiied [AIeR “0F 4ol | ool
FEFRI SR TP Sl Sefrgfl 7% vedw Aee wizee wife [MBIER ACF Sepe
T | ASHTICoRe TERR AR PRICR 2I0F SRGE 89F@ | Huntingtond NCe ¥3 4&0eR
ey VR FE € Wb [P At SRGE o | “Temperate marine climate with
their stimulating and invigorating effects on the physiological and mental framework of

men are among the climates par excellence the best area for maximum concentration
of human settlement.” (P. 392)

SR, TRERE S Abe AW, I € SiEpe IBeAre P AT @I ATE SFA
T | AKRESIE TR0 PRICE 0F Toge e [E@be 2| FRe ©f Sfegma [ex ¢ @
FARE 2I0F FRTF | TR WF S(R0E TWOR (BLAE Ol TSR GANFE [{Ee e el
W N ¢ TlARee IR qaEwR FREeE [erfe @ ol @@ IEE (Bakar, 1928)
S GIRA A 15 ffere iz @aid T SRR TN A PRI o0F SRS | «F
T g T (e FEE Upd T (N MCE Tl SRS e R A A Fhaw
FfRi1o) ¢ efen AMaor meFd TeNE SHEE SEPIe] GRee HREP G GG SEl
IENT A (R

SfncE 2@ sjfadid (Old World) @2 4R Tedly. SIes] S Ieiepifes)el | 8qe
T FJfeSice (SNR) SoFHFe O Gl GRIce TSEIRAl TG SweEE Gy ol
(T G PRPT SF FEREH | PoBETFeE B ERPRAT @0 SR w7l QRRRETRI
Yfsfb @R Pfe Qo e I TRRER |

FITR TLER GFoN ApF Tel ¢ JRsre, T e, (e Jfew, dve ghEm Pife
T GO 20 2ifoFe ST | TG AR Z6 @3 (@ T AT OY FITR REE S
FRE QUNe TR 2@ Sz |
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453 gf@m? (Land form)

SET TEUFOT P T PP | GITRON TgH GO wwers Ao
IRGH ¢ B Fea A4pd AEE v G PO 47 @61 9T G0 | ToTo I3
PR G ARSI SRR W@ 20 *[oie (@NF 500 HEIEE @ SwHel PR FCE |
(Stagiewski, 1957)1 Sempled (Influence of Geographic Environment) S “Mountain
regions are as a rule more sparsely settled than plains’. Clarke st @ jf2d G
TR 56 *OIH (FF ESP (AF 200 FHIEEe I THO AP IE | iR Sl
e HAif (@ THe! € TP W G0 THE AR SN FA @ AF | QTR
wfEIH IS TGS GBI 0T T | FIRE BRAIGE o G4l AbF T4 Gfl e
| 93 SR R G @IS RIS AT TS | Tohel Ule SN TE SErRkal IBeE
@7 ool KSR F(@| AT GERE IAFE BIRd &) O o1edl I854| @3 3K SRl
g7l (PO BRI TR G |

S B TH!l GR Tl QOIS THAWSH IR G5! G BII0E | Foo)el SemieR
T(E B TETehl 8 (AT @ T GRS oI0T €I AT &b AEwe | Zelinsky (1966)
A Pfen 7 e ©ie ¢ BitRa 319 rgfim itz wiwd 77 @R I-q17ecE (kR
[Tangkin] Si%es1 Qi) @& TN I 23 | I TAfaee =folaia (17 ©lal oK@ @3 Siea
Gl 281 | SR, SRS GetfeXl] AZR E ST TGN 9o TR T eI
fafre Taefe site Szl

(SN TEEEE TSRSl ARy Teried St 8 RS (F(g o) (T | @6l (orEll
(2 (@ @A (ST ToTed o[(od FIRFIR TRCE, G Gaeiied SIFs (2l ¢ e
2| FACH TEF TAFR TGRS (ST ToTwd Tood FIRFfR AFS SpRAE [RER 49
(25 ZEe O TEIRRE | ST, TR Tl (OF TESd 49 TR 26T TEH SR
IR TIfe [IFEFESIE site Bitz| SRTed 2GR 8 IRARCS (=1 (9I(z (T TH SRF
WgE el WF el saeies Sigfe 39 (26|

454 et (Soil)

Na @died SRMFSIR TrPierE Fagd 3@ | 2T 92 T TRy, SiEel, QIR
Aficd, M7 oo @3 STy AR B IRIEE (@ BTSRRI WO | 7 0
GERAE I O (Bt Ats | Wolfender (1925) $i@ World Population Centres in
Relation to Soilsg Tred FECH (@ -] SFHFIA G G € FIGR SBER GRS
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NS AaRers Fifie FRFEE A0F A0 2@ woR| @@ TE R | GARR [K7E site
@4l AR | S SIS 8 SRR SRR S Fie ae-97 Wi, Prg e @Rk
TR SRR S T4 AP, W ¢ SAFEE ke gereli| Wt T a1 <
MRAF GOl LA A |

455 (2) wdtafes e wcgles F7d

4551 *f¢ 7w e A& (Power Resources & Minerals)

G IBEE CHCE W@ oM ¢ UG FHEIEE @6 G Sz | O (2l I Aed
ARERE A Te ARl SEehE Wrel afers AREe Wfe (e % FE Gt
SI0T BLIZ| I PR W S S TFSRice TiRCE6E (% F e 2@
A% 2@z Ao R 2 Afve LS (% FE ST N0l s SHE G|
TEA R T ol e omief SfkwiEa wwes @Ry, T, (oS, IEE 9
SEGEIR GRS TR Aeife FElRE | 5ol NSl Siwe 2ee (@baeleR NeTeiiE Teom
G &pd Sepmiice afioez |

4552 cacaEt (Accessibility)

@ TREE (FIT S 8 A TR HNOl O SREN € 2|l (el
MER e 787 T | @B (it (olte. (@ [fon Tt el Sieerr aigell (@ Feite
T | TEAN *Sirice JRIfeeTa K T4Fa ¢ S sHswglice P RSl ARk IEE
T Q@M IR G T AR |

4553 e @ Aghe [J@m F@epwE (Social and Cultural Factors)

FouA i R ¢ eRfeRmim Tafo Gy 366 @5 wwrgs)d ol Faz | « 2P
Croke (1971) 7 IECH @ WO RCRA TE GPRY I06R (Fg AFfed AREER
goR FeNz| [fen AFeT FRUASTER W @R GweItes  3feg, weNifen @gfs,
PfeRmin wiesifs, aefes Py, AT ) e |

AfS2FFeIR e 27 Ted ¢ A SIS TENE TRyl IR @ ALFy T
T IR, O A O Tedifed el ofedt T@ | s Riwiw wdtafes RedetE
SRR ey | TR, Seftfes e i SWeb @Al Teeeife Rt el W 2ACE |
@ B SIS M SR G (AF EREE G GE SIE | @36 [iew
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wftafes T @ [HS TeRBeER 45 (Pattern) (rdl A1 (T, FR @il e wifes
(ACF Sl 20 Al | IR, 46 FIeR T I foq | @O (el T (@ FEsfie seifed
e Y qC W, FRCfeS MG 9ol OF GaEaced ARNede Sws @ |

TR AGEARST FRE A BE-FE (W SR IV ACR (FER, OF W& AR
wIEE(fes TRE %, Faeers s (neutral zone), SPRATR NI € Il ey i
TRFE! AIfS | TN 2R o RS € ARFTIER M WESifos Rl jied we aifsr
@3 Y3 AGA Sl W e Ge wfiRersior oieisit ap s @i ol IR e

o ¢ Pifer a9 AET W T |

456 (3) Tefife ©eiiww (Demographic Elements)

G 2, JYRE 8 AR TR GPR] 8 ST G T TSNS (FACP (72l
| AT [fem ol 729 =T AsEies TN e Sl 20, w3 S ol s
el Feemiz wiize dorm 396 | (2 0 FrelRe eowe 2ee Wag Ake | g aa Riodice
el A RS SiRe TS 2@ oiwE |

GBIR PRV QNS T 2iFfos ¢ AMfes Re STRiel@ TR THbacs
Af7afe® @ | Zelinsky=1 Co S, SIyerlts, I, TR 2Pk, A, SREEI, S,
21 Boiifr 2ol eighes [Rera | (@i wifers Faferael (5 9 32310) 1 @l ks
GoR SrIghice KR SR @R ZeE e [Re |

A Zelinsky-(F Tgfo I 5P SEl Foce HAff @ @ R IO GePRAF
YO TS 2031 @ B ARFeT AR ¢ wLiafos aifonsls, o e Amifess [am
GR AR, AR galieE ) = free Afewm (e z@|

4.6 5fAFa TEPRAE I (World Population Distribution)

1984 e RS #jfefice epran feel 4,763 fuferae | a9 (1996) S+ 5.8
e e wiefle 580 @1 @g W 25 ek Ted NS, TSEIA, TisAE, C.I.S,
SEGET, FEfemTitea rel TFe (MISTEITe a0 & | AIfF 75 #ei wiiferl, Fifon S,
G SRES (THSTAICS AT A | NRIOHISER Sy G iR ofRdie SR eaeifene |
QI 7JfRF 50 SR @A (GG Sl 2,777 Flere) 16 I I | 93 AR FW
(A AT TR, @, iR SR, Ted Sl ¢ efmifau | o qienm ze
GF (@ S (HISTEICS SRl (A% BlAR | R (HINTETS Trfelesd sAfiaeer fasr
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7l AFE G THARCTRE o S A | 1950 AE ARG 70 *0ie Gerol THTerH
ST AP 0o | [5G 1996 el ©f ([T 80 *eicxl WITl | 2%, TI© (PISTEI0e
Gafife SARISER (T At TRIER v ERIT g 33 I 20| o2 9w @i
SR (FCG R (ISTEIR SRS S [0 | 1950 A 7T SRR 30 ®oikx
@IF @R (e I FAce | [FE 1996 AE ©f I 20 *oiH WIS |

1996 A AT TEE TR oo widie S @R fee 1,234 fifewm, @
TTHIE] IR (PHSTEAR (6 PRI ORIy g 39 foel | @3 #Ita7 B (1996 11#)
2o ORICed (953 fferm)* | wR# qcace (1984 leT) TG AR (275), &<l (236),
IEERET (162), difem (132), TeiM (119) | &0 (@0e A @3 Aol «jfei 2aie Tk
o | PR (@R ©l8 TR (etE @R SRt SRS | G, Seeeced i e
afm TEEPE "fS@ (9ltz| 1970-71 A TSR Goawg foet effs 3affics 94 o |
o 1984 A ©f T 99| €3 ANHE WK ORI TRy 75 (AF 101-4 (oTizz| @lfs
35f fofice @2 wfcfie Tmame TR +I0F Afe) @F @R, [T F@ T899 QAR A~
AE @R IS, wfes TaaeTa offe 498 W= | AR 7.1 (AF @l AR (@ T
(IGTEITS 1970 (ATF 1984 AR Wiy Tekerg dfs ifdfiice 34 (A 489 stz
e U2 W@ TAO (MHGTEICe @2 g @0UCZ NG 1 &, 18 (S 191 af+l, =nfr,
e SR @2 Wy wikeE wifeE e

B TR Spmel ARSI SRl IER S @36 @E | RS Sk 90
WO @R @TF TE GNETE | IR SRS GEEaced (AT o7 A AR | N
T B 0°-20° Ted SrEietel 10% (G A FCE |

Trewartha (1969) SISIiF @ (@, A TPRAE 2 SEF O G5 SSER
5 =SS T B, S A SfF 50 (AF 60 *OK¥ B A F(E | SEFD Gy
@Ry T @2 @ ool SRt aAiweiel TeRee @ G e SIRIGHISTEIR STl
ICS (91 Gwfae | Clarke (1965) 0= (d, [esid TPy foa-v9efissl 16 w (AF
2,000 hE e I FEE, R 42 goRH 500 [FHF ey I I | SIS qNied
O3 OFeN TEEIY @ (W ITE Wl 96 A | Trewarthad RogRed (dl IR (@
e Twelfefes (Spatial height) SRR 1T 50T 7w NGRS (644 N6F) BW 7F
), SR SEGEIE W A (¥ (95 FoR) @pbeE @ Im @, IS SeeraE
80 *eit*l (A WS (A 500 oK THOR WXy AP FEH |

* geE widffe 2000 AR 112 1 (R sk fer) 100 @i =S ozl
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T I NCO! W ZE @3 @ @R e N pife Tong e @ effelmn s
TG, T € R RIS, FEH 8 W SHEFR TR (AT AN IR |
Y FIG SRER SISl e AASE, T SFFRHE (@ @ Zos s s wgied
@ TrIfrs 9% SRFEe AT el e o EITRTeIE 36 21 TRl SeTe o @f,
wfEwe @fém, #iffoN TTERIA ¢ JEAIET Ted-od e |

@ — 45 T PR BT (%)

O3 R TREE (@R (@ FE Gey dfe sfhee 1,000 (2 2,500 T ATE 2@
A | SRS, TSI 6 SPREA-NERFR Gy w9 ¢ Ramee TR esm [o7
FE | GFER T Ui FRINGT | ©fF G4t (TR Seeg 393 w2 (7l |

ARETSIE, SIS 7ol e FA1 28 ¢ B PIfe Swes (Ecumene) @<k Szl (Non-
Ecumene) | T (ZF, 98 Y3 (K GROINGA S B ANEA Bl A8 7 | @5l S
W @ TR b g GF-gerie AleeTel Il YFOR W Wedd | ©i8 (7 3
s G | MR 2R 60 Woid ghrelnts B Pife ZeiE bfee <=l A 5[
B PICBEAR Gy T 72| @7 e AR AEF-wdtafos IRepHE | oR&SE @6
SRR fo-mediced SR e e Tmm, I9 Wy 9 AR @FEE, 9 T8Ee @
oG Ted SRR | 2l RHre GNb TP GF-5ediel AR HF ¢ Siviie | diw
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R il afimr oS, PN ¢ Ao e e @i s @iF SRR
GF-HoiCIE AT | TSR FeT0a ey AR o wiHwel QiR I NCeiE | 9=
AT (M TR GF-sAENH I FE | Ted SERTR KRR SRkl I TG
@01 A AR GIF GPRYF AR 5 *WoiK (FF IR |

@2 BRI 24F FERE SRR GPRYE T0gd S (A 7o (@ Fice s =1 I |1 9FRIE
g T @3 @ice ¢ TEMR ¢ Ted WERFE FWh o (@fice it I TR |
G*TIR R @Y 2@ (@ 9T AF-SES Terer Moze @ NS o[ 511 W
AGOCS BIFAPT FCH | GG G @oF SR Blol A0 | IR @l A (@ PRI
Gfl Gk Teed dae R |

HfediT TR @F-Heditd TBEI € TeF IR @2 42 IAE A IE | €3 @I
gt FT@ITE Fhed @7 ¢ Azw | [ww ¢ egfefwr e (e 9 33 TFe|

Aoet, 9§ ¢ Y T TER S AERE PRICR Sy 2 e «ii@bfe icz
Tbb SRR Aol FRSE PRICH S | FERF 8 FOETS, T d Stk ¢ SCEHE
oWl Sele GeRigd dfedgeel (@ T T AR | Gy Kool G FERUS (TR
@A CIETe O SRS AT SRR AT TSRl 472 T |

WE SRR A4 P 2 Gel | ETee IR [y siwelles IRkE eRieiE wfvw
R v FET | TE LRER A TEIE RPN T S A BE (@ GEen I8
Tafen e eghite Tmaife Rwi ihiz «3) €2 IAER FRE OIfF SREICe FILFF] Geerie

Pokshishevski= e JIF ©iF Fifo [l Safe 2w em 7o ¢ SeaRR e
F(E BER| GFO PR TACO] TP IL SR ToNN e Wl @ TG e
THASENCE ST AT 2iae *Preler e @cs #R (Quoted from Chandna,
1972) |

Y TR S2e e Gwias SeAs (2 s Sieml | AREeR @@erEs v
TR TBRER (@ @ A TR, SRR @ B weitesd | SREre @3 Wiy @€l
TE TRe TPIes)d 2 CIE, ©@ @ Wi Wiwe T 96 sd w1 Kelloss@d St
THgE O INRIEE BF SIEEE SEE 20 *foiked i BRI [ AE @ SRS
O Gl K@it AR S|

A D fofere war os@ wRieeifefes gy W St 7911
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4.6.1 seomifefes Temrdn @ =g (Distribution and Density of
Population : Continent wise)

4.6.1.1 «afat (Asia)

GFRTR GECeR SR @AY 7 @ R (N6 S 50 *eikeiE @ Eie
G I FCE | ARTE G @4 @fe Iefice 35 oW, «ffmm @RI 101 o |
O@ QAR GO 49 (R T 4l AR | Sewiferaice @ffs asfefice 1w, ks
657 &=, PE7E 4,306 T A FCE | SF G0 @R T GG Sl SR’ (6
G B%E SR AG | G REle Narell 2w wE, W1 Ahed, 9% Igd | GAE aRRE
weelfofes Gaabn fimel (N6 Gyl 3,417 fferiar, 1995) |

wiweoifeps @f¥mt (South-West Asia) 8

241, 341, wa%, PR, TR, T ke, euF AES Wigd SifmE W ofde @
e Ty dfe FRce 23 & | 24ue ARG, T[aeE v, ool e s, FeTe
e ¢ Tfgma TeR QISR A% G TR FE @AE

ST 9IR COFER YA 319 A Ay TrR GEl 2 i adfs 3efRfce
FIEFG (AIF AT T | g g FR @erin o 35fffics @lim 150 &« a1 s (Cressey
1963) |

ToEy dfe Ieffhice @ wiEpdsiffon afem

IR — 27 (oI — 253
E — 61 EIER) — 52
ESin — 34 = — 25
TG — 3 BRI — 197
R — 45 IS — eV
AR — 71| A — 638
Pl — 32 WIS R SRR — 14
@I — 5 CTiw . e — 5
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wfE-sifeps @féimm foals Sopet wiwete apa IBols 23 2 (i) oF ouapTeEd wiwel-
3 TP T, (i) FRNNER wErel-o) Tofe, (iii) FF=A A @i @e)ger (Elburz)
e AMOrH S | GFER AT SRy (BRI i | Sk I T 2% 8
IR Gl T AR TREEE THIRA A 9AET WY el |

wEe-sifeos @R TEeInd ARG esm TS I weRte eite Soarz | eE el
g Wi R aifoete o sidten A sifepifes faeim gete sz Pifed @l
(N | ORE @AE A A S (@ G SR (A AN [qE, (e e (Rl
(NET | 3R A SOl Sl aisig 0T DIl Ao SR I 0T BrorR |

viErel-sifees @i Wfbe coe At A TGS (S I P TR (AR | N
T *2EE W0l GATFIT *RAVTEICOS W@ TRyl ([0eck, [ F@ e (o
W I | AR @R (I TeRAE 65 Si9l (IS BRI FEE, 8 ©ll IRE, 12
el *ZgAR, 1 wlel SRREH ANERHRTR, A 14 @5 SR |

wirdod @i (South-East Asia) 3

AFFIE, I, Trel, @ife, sz, smsa, fmeaw 2o o= w4 @3
TR TR SPTETSIE BEE-REE IwE | FEh A wefirs @ s aEE )
@7 RoIe Tp Sy G @IS (12 I8 506 | GeFFR 91C Seikg afs 3sfffirs
861 Ted oo™ 23 (FlF) “via (Red River) 3417, nfwe for@eicm e I e,
ATFNSA (LN 8 ARAEE (FAACR) ARG 3190 Toioife oIl | wiEpel e, st
ToAFe g W, fferstiza iesjiga g g e wwifs Gt #ite, @« ool € 3fe |
QTR T T 2o @lfs I5FHCe 84 o, (TR SI[F 2,000 T | G THOR @Fw
GRS A IRl QAT 88% (FIIF T FRGI! € 12 ¥feie *zz @t (Cressy,
1963) |

g (fe Fefhwe) ¢ wiEpdoF afmt

O () — 55 o4 ORGE — 41
Frriog — 4,306 BRI — &4
fewre — 174 AT — %
feefereiizamy — 173
SETCAMR — 45
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wiwe @f¥ral (South Asia) 3

oS, NN ¢ ARG G T @2 wie | @i 600 Ffemieme @ e At
IE| (M GHEE ST @E AT Gekg wie alfe effsiite 202 w1 e FRwhE
RO @ @3 Ty (A1) @IS 194, IR @IS 20001 GUNFE SESE (FIF TeE
TAGHICS AP IR, A e vl GF¥iE 20 =reicd well gee ezl Clark (1971)
Population Geography and the Developing Countries—q ficata “Overal population
distributions in South Asia are high......” ffl ®ize fercates (@, “In South Asia population
distribution is nearly as irregular as in south West Asia or South east Asia or East
Asa’ .. TR s FREG | WF oNeR Awehl ¢ Prgg [ ool s Wit gl
gele QNS GE Y7 S | S oy Ry SRR Geien w9 2| (@ SRR
TEGRR Tag (@ [ [Fg g T W e omid A TR TonE w0 (=6 (@6
AN AT TR

Tag (afe Isf@hice) @ wiwd afem

ORS — 223 i< — 657
o — 29 Qerzl — 235
e — 112 eTalol — 564
Al — 113

QSR e sifeTEa S Biee P [REiEd #io% afegs1| afis v al awe
T (U @ FEFO (@ (26 *=F 0% Szl O@ AR Agfes CTwIE &%
IE @S A AR 90T Braz |

A aoffmt (East Asia) 2

GF W SR G, B € SR ol | o @fi o weg zE e aefffice
104 T | GIAIGE Gecon Seigied @oF omIe | ([LIE Ted SiRell ¢ 84 Wit ofed
T CRIE. TP 910 Btz | #RFe SRRIEE e Riwi Al 2@ wfSaz | eTemy Sifais
TPRTRIZ TCAIPFCE PRPT FACS b | Sl 40038 @R BN ®icg, [ SR (i
TSER @F *okd TRl e AFEe @RI dfs aeffefice 25,0003 @ e
F(E | @7 RIS (*12Fi%eat AW) FE0R GITFR GF-5odie GaIFl, T Ty 2lfs Faiffirs
1 G| @7 T 7o AR A Tl giee |
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Ty (afe 3fhire) ¢ o aofm

0l — 108 | wiviw — 316
it — 406 | SRS — 19,000
IR — 5048 | el — 1
ol o i — 268 | C.I.S. (sfeq wfemn) «afmr — 12

BIe SfEpice (12 2l I FE, FIFS BIETAPE. @UNFR 2y SRS | SR 1
e b sjfedice 4w BMIRFIEl e (e W SHE PRICR 2I0F SR |

Ted b Agll @ I-G19, TR GIIEl gl ¢ Fifeun sRAifesr el biw olce
Y3 SPE 0 HIGE 2T 85 *OIH (F1F QT AP FCE | (o 2R B STy A0
@ | T TERR TRE SRR, 351 8 RS IR S B GwEeg e e
500 (AF 600 T | @ i [sidie org ame Tl (Tmeg 1 o) | feqre sideral
TSl | ERINSE goFfe g8 ¢ TorRy ©F |

@I 2 oo (AT o) Ted (I Gl @, et ) @i
SR NG Am E | @A epd SERpe Seod zm| wiEd (@ifFER e i 7w, 5e
IR @R oIl FRTE | G @RRSE @ T Sl € BHpETE TGRS
A FCE | QAR AR 75 #oliH (@1F FRGE | TG @R e e Rew gRaeas
T (TG @R AP FE | @RER TRGE Terd (it Z@ A (C.S) | @UiNwiE o
g dfe fGhice 13 w1 e @8 e Eerd Szl SR ol SeE 9@ A
@i Rfew w@el ey @ 3@ |
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AT TR 8 T

e TR GETg | SIS TRt G
.000 .000 .000 1000

Faffstat sl fil

Wi ARSI ¢ 866 5,866 64 | fFrgfm * 652 3364 52
SR 298 2950 9 | werfefeat * 37.7 3915 104
AdRETcmE 2076 9451 46 | =it 17,6754 1,36532 7
Gfea * 67.7 5041 74 | oM 1431 3689 26
Fler 2,717.3 14,654 5 | oFCH 4881 2722 6
abfent * 63.7 250 40 | TT@w 6031 49481 82
fefarer 1985 3512 18 | s 4474 14,854 3

* IO A R[oAifEs

SRGE TeE AR 9 I | A6 Il ¢ IEF @[l Y ghren T Gl
PR QI ETIFE 2 ACFE | G2 kg @lfs I9flce 1 semme 39| gw@iw wiwel
AR SRICRF T A RERAR ITeN S | Aol TRy € IT IC HFED 0
IR PR &) @3 See RET PRICK S0F ST a3 | GUNFIE TG 979
afs 9sffice 1 &1 @it ©igea% (Verkhaynask), 2955% (Inkutsk), <ifseT®, S7 T
129 AR, (AP ZOR A g @ ARG P A PR TG TG 2 T | SHAL
GF SR YA THAGIRB T 2IUbRe |

4.6.1.2 3wl (Europe)

TR S (TS TOEICPR (514.6 fNfeTa, 1994) T @f<al (3,345 ffera) @ wiiferaia
(722.8 et ) A2 | TTEIAT Goonl (R 7.3) FIF IO ¢ I Z6 @3 (T GATFR
TE-PORKCR @R @I G361 RO G0 TSl TR | TR @ SHEE Ry (@ |
BRI GoaB Ao 2R € @ TR AFred @o . FSaa |

GYTFIR AR TomA 2= TR, g-oFfe, Nita THrel ¢ 4fie T, Ko @
FAARF I5 | SRR P o QU IRV @IS G| O @ 5 1 Sikred
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TC I© G 3 | IC IR ST R (Rl | @ Afdcera esig eaie
FIEPH *RED ToAFR SREA (Bt 2B T |

Aafa 4.8
TR TeEey (2fe 3effFire) ¢ 1983

= GETg O GeaTg O G
RIERICE — N HBENS — 2 RO — 158
<G — N NG — 50 ISy — 228
@At — 323 EToffe — 188 oot — 89
LQlRIER — 8l fermcoafRn — 166 &M — 75
oEwifen — 121 eIl — 141 =R — 15
(GTaIE — 191 SI5! — 193 EaE — 10
[REGNN — 14 GWEETS — 352wl — 95
T — 100 e — 13 — 76
Gisfiert — 200 (AT — N7 e — 19

TG ToAfed o7 G0 (AT 26 (@ QU 2 80 *Oid WA *@d
o |

BTN 3o BT € Ted A TAGER (IS Geeg (@, e @ Rieem
T | QAL T, TR 8 @EAGHIGH o IC IC (] IR T € G IR
GEFR TRy 49 @ | Taylor-98 NCo TSRS Gedeg GIRAPRI (S AREPRI 7K@
N S o FA AW

T G TR Wkee 7o Sisfieg Afzs Gofersl | Taylor-€d WS AR € (st (Po)
Toferea 180 FBIRR ¥ ol @R @R TheE @R 400 ROR A€ b Siked
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BTTENR SAGE @ Teaayg o5 4 | @R ¢ e 900 fivmse @ werm
EE e Ml T |

G2 TR RGP S0 S BEERIAR el Bcel @ Gepmslic (vl I |
TR @S elTe HARe e |

TS (N0 (NG E@2 Ay GENdl | GAFIE SRy 2dfe ifFhice 13 @) @3
omifbce ditEa @i 1,000 s 9|

REETced @R ol aReites e 37 | (il daFe: SRR 26T GeFeR
@iTele SRRAImE (R 2o SRR |

6 JAGER =oxal 80 ©lfl (@1IF *IT@ PRH F@ | GAFIF @RS A6 FIARNE
(% I ST TLIZ | W TGS (oize 7 4ced foanes Faeafies @@ 3@ foafls eemife
e 9T LI |

@GR e M 7 AES qfmR 2w m ojfRkdice gor (273 fferm, 1984) |
G TSR SR0e| ITToe] Sielts] GemiEeeld J Gerly, b dfie W ¢ T
QAR vl @R @ A B (N6 SRR 60 ©itlke @) | TSI AR
T 26 18 G| @B (MR AR 50 ¥feie (aAle * gt |

BTN 2 AT SRGE Todee WA To ¢

1) Az, EIN (Somme), @G (Scheldt) ¢ % M@ (Lower Scine) T SRAIfE
€ FEFH I S |

2) Wy SN Sl e ql - 6F RARR ¢ (ol o [ige | s
qfler A=l oHo |

3) IO Tedd widfle BEH (AN-Golorm |
4) TEF-7IR5 TERNIAT fermiees |
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4.6.1.3 Tea waf@wt (North America)

e 4.9
Teq WIEEFE ENERA @ TRy (AR 2

= oFdl ol TwETg O eFq Ol TRy
P! 6.58 3 GRS 0.58 205
IR 0.62 48 RiS:ca) 18.34 33
cifsfaen Rz 1.49 122 ReRie 0.72 24
Tene 0.01 0 A 0.56 27
KRR 1.92 73 ARG 6.84 377
= 0.05 16 IEAIG 61.22 25
e 1.36 184 G AT 1.25 249
THE 1.02 37 gl 2.60 89

Iy 0.84 0

@B TR @G TRl 2o 433 (@I (1995) | @i AW 85 ®[wid (sTik 100°
Ao @I S PR I | G PR 2 QAP TSR ARl 7S (S
A PRP 9T FEREH | AN M Ade Tm w8 GElrn Cilie GeleRl w91
@4l AR | TER SERTR GEPIed SR GFh @Y 2H (@ 93 W SR @1
FeA% (T 7.4) AN S| G A A ZE (RIS € SRCH |

FACR o 7 OO | FCR Swapiie 4wy Sl Sz @ fgeme fofe
T Teorz| (e oS el Tomife @siiel o

1) “Af6 e iE SRS Sopce [Jiox Fef¥ml @ il Soreiwl | @2 e 20 *fSitH
TS Qe T FE |

2) AE orvifie Talsl € @6 FEe Sole, IHbEN Ao REeam Swes | G it
IWTE 60 5l FNIF BT I | GG € FWICOK NS 3 WeeeAs FrA-FE Ay |

3) M edl (2R wwe| (6 GEPRAR 16 Ol @EF QAW I FEA |
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TGN RN 26 26.58 (IS (1996), Ty z&1 &lfs 2offFfice 25 & | @3 eeia
@ ol @F 100° #Af6N WNIELR AFR A FEA | G2 SRR T Tog 29 ofS
fFRTe 60 T | ©@ A WG ToipeTz EREIIS (AF (3T AT Fsean wieee
T T | @R e Teeife GAIetEl 26 ¢

1) (TGED, FICANG, AEEN ¢ SOTI-(F (FF (@ 3 ZWA AAw-ARGT oz |
2) Fia-Reenie- @w F@ NN 2@ wfEre-oi<ee Sizee |

3) BB € MR

4) ide € WReF (Mahawak) Toe/dl wiees |

5) (obrETCefEl ¢ o efze wTim Sorel s ATl R

100° #Af3 TNEAR SARGTH &G o SO 30 ©F TRl Gre AFEe
e @ AFSH 2 @B YT AR TERTg WG 3 Tl | e WP SoigeE foAft
TS GHIF Zo—

1) AP, SRR [E Sl Sorer |
2) wERee o GUEETHGRIAlE AT e |
3) TerER GG ¢ effiem ATER coiibene, g agfe ==

a7 +dice 9IRS (8), WG (4), T2efR (3) ¢ (Toml (2) T Teae e |
Q{FFR SR Wi RAbmas FREK Gol SResiie o |

CRPTER TRy @ffe e 38 wwi e (oo Tedid S A ERIE 33
TN (I AT FE | SR @B SRt @A ANTwEy SAleT [ 8 @G ASHRCR R
WIE CRIGE @@ [EFgeE Pfe e S|

W SARFE Toife elgime 4fe ¢ FRITETAA | @UFR oid ¢ T TRy HRACR
ACF 47 TS | Ty SR FAGE @ TS @il 6 2% TEAIEE SRS de-
ATSITR (249 &) |

46.1.4 =St (Africa)

G SR oI5 ARl 22 ol g gre AREe G9ie R W@ 11 Wi (@
IR FEE (76.6 @I, 1955) |
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THROG ¢ FFATFIY @41 TGN e Ted Niee] @ el NReE @7 e e
ey (ree qOo! SN R TR ARAIET AW @ FRORER (FAO) RReR Seidt wifeeE
Wl 40 ©ItsE (N GETl ARIEe | GRel Wl (e W/ i ol ee1 @@
TRMCR [EG GoTI Sor% SrRiEd | el Ses-wos (PRl GuHIRTR SRR S
PRICR 2ICF SRS | SFAS@ 90 GeTl 20 2RISR SeTeh |

FFRE T el @ 60 @ TEERced S oo ¢

1) wizel @6 g e Am 2w falf (A S S [l e &b
TP |

2) Y wfeeR TeTehiE J2e T wiwE, Reaw w0 ST 2ma Sieisticds 9= |

3) 7 ¢ wfHd SR Toipel SiwA T IR IR (A (@0 7T [ge | o@y
@2 (ol GAFIre 2 TN GERAg (Tl AR Al

4) AN Al G e, SieetE ¢ wae Teninca oy wie |
5) +itd feTo SeToh|
6) «ae, IE T TAGH |

IR @2 T G GREE o ATRE IR (75 Gifvm @) eom e
(Fitzerald, 1967)1

4615 whHEed SeNE@ (South America)

@2 TR TEARTR eo e @l IR v @4l KA @eiieR sy
SR | SIRE SRR AR SO SRER IR SRIZS A FTRIE OFIE T
CTF MO | O @ 5o GERRE SR G2 SRmedE Ted, ufEe 8 Nqpised e
E FEMW | G2 T GG ToFe QG NI T SRT¥ Gooiie Y9 @61 50T S |
G2 FRCE SIROEE U M @3 e BN SRSIce Aizes gree (g 13 =feid) [Keed
@ 5 WoiR¥ @F QU AP FCEH, IS TEHAR TG GEg 14 G |

Jea AR (R 7.5) (A @R AR @ AMGE FWER @ G a6 IE
(52.29 *roi)), T8 I@ECE TeETg FAGE @ (33) | M G5! T 1K [ P |
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G *[eFql 95 Ol (FIFS (MAF WA 4 *[ois] SR A & | AT @ 1T Aoy
A, I, ASE TR AP FE |

VR SRR AT (5%, TCRIGA, T HAE SRHART) Ao |
A=l 4.10

TR 8 GrelEelg

o= SR *eFql oet G
qiferst 1,27,807 52.29 15
S el 27,947 11.43 n
AR 22,552 9.23 24
(o 18,707 7.65 15
(ST 14,517 5.94 18
fofet 11,682 478 15
B 850 3.29 3
etz 5,916 242 6
ARG 3,168 1.30 9
TEa 2,908 1.19 17
MR 774 0.32 4
R 352 0.14 2
TG LG 2 0.00 2
AR SNl 54 0.02 1

46.1.6 SeEEr ¢ Wefgene (Australia & New Zealand)

SEHETE T Ted SiGIRGE o8 O qgn iRge NRH | FeRes, SEdEl G4l
a1 TP e weie NRMeR el PRE wF SERER | i @R IfRee 27,
oF @7 SeiE@ s [@t wweell R TER| SIReE WREeE @6 93 SRt
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(TG 6%) sJfeT 6 EFRAF M@ 0.5% I FE | 93 w25 G w9 JReire
G (F AT G N0e SR | O rge Iy Ty [ivg @i W FEEEne (A
il GRGIRE sepRe (Faa i ATz | TR WRRCTR vl TR A Y7 T | Fiewnt
AL wfHe PNETFOIE Sitel IR wee wiwwel SEGeRE Fg T (it 1w |
C AT SRR wiHHo-7[(3 g-2Flo g | Oz opF Tl A e QIR @ [Fg
GEF AR S |

Afa 4.11
TR 8 GNEAg 3 SEBEE N
ot TRt (10 7)) 5 Siwed (9T G
G 14.62 76,86,848 2
ok 0.10 700 149
piicEd 0.008 200 318
eferiie 3.10 2,68,676 12
FNCRI 0.10 2,800 57
s el 315 461,691 7
fefer 0.63 18,272 37
SR G1919)g 0.23 28,446 9

Geeed B SIegRE At @ Wtsm Twmife Siwes A (Taylor, 1959) | @ete
z—(1) Prefa «ffsm s tea o, (2) fornifar 3 T =ke, (3) FowEmicea wfEw
57 5, (4) wfFe SOGERE PO, @e v W e (5) Craesiced iwd-wifkes 0 |
S ¢ e GRGice TR $ReRg 13 |

TifeTicerme sery ¢ T Wb o7 N A Wefeenics mizRE (Dairy Industry)
0T TCO(R, (A GRI GENg NN T |

o Sl AT Geiae GeERod W S FEIN | @ (GF G0l G sifawiE
2 (507 O 2(E Seia IR SRIWCH T RE WO 4 | @A I, W@ @A o @
@ @ @ GFmeE @ oA g FE (@R, SN ERiE bieer [l
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FHE JTYE T ORFEE, T G (e Segiad 29 @108 (Ol %+ | SR

SRl Toq TR SRR 6 TR 122 (1 | Gegiad 7F SRR [fen w@ew e
Y W G SNCEhAl % |

e ¢ 1

(i) SPRAF Ty @0 I 2

(i) Rl SR SeTReceR AR FEPTE S T |
(i) sffadlm FRke ¢ Rea e Twmek Smd T |
(iv) 7 GPRl e [T IR 2

4.7 GLTid “Afd9%s wg (Theory of Demographic Transition)

ffen oier eeRfam agfere «bl e @Ry o = T, T G’ (e Seifes
SRR A syl | OF TR ANGR@N] @2 Jaw RE 9T 90 A MEe | b
o3feq 2 (Peterson-«3 2F-FEa #1(7), eiefie eFfes 219 (Peterson-ag <9 2I*5rey
A7) @ AfiTe 2 (Peterson-«d SNYfE sAmsrey «1¥@) |

Peterson-«3 Population SReTq @2 foals #ifw al 2w @gyefs i gt @t ==
(Tt 4.12) ¢

) ]
w1 o Yy (o TR )

LLITY L TN T
1.3
J"

;

’

= e amm

@ — 4.7 1650 A= (A HRATE

oo —* =" e 7IRgesieR 3t Twe | SR
@ — 46 4T Thfe sifqeTier A @i (e =acz| (1) &
g5 wcoe (i) ToR @ 2P (2) g st

(3) e T (4) & o T
I
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(1) TR @ gPgE (2) e Sgia (3) CRME Tega 4.7 S-9id g-
I |

Aafa 4.12
TRGd TR SR fon w@rem e @fEey
G RTEE g Bl T ERii
1. oM @ euil B @A e
(Pre-Industrial) (High) ARG eT &2 Fhfcfes
2. SI-o*6Ie] el Ffed e @A fiRel
(Early-Western) (High)
3. fTF-I5ey BRIESA S (A *F e
(Modern-Western) ARSI SR e fiw
N (AF AT

4.7.1 AFfREE ofm (@b eFfer 29)

FIen o (MietEce Sy e ¢ FfRed] [l Ko #fiads wics it |
R G2 Y (TR G ARS-MIEE Jeolg (AT SN2 | AMGIe) Teror Qs @23 (Ted “Iwf |
GF (TEICS AR SRR @ J9RE 132 @ (alfS eE 309 @) | SR (W
@, Mo JTorRe (ouW @ JoRR @ 2ear Felke Jaa (Natural Increase) 2@
I @3 W (e SIS TR A FRIGE | @@ o e gy gel FEce Skl |
@2 A (i SR I e e - AR I ez SR Sfeice (alb
ROGE @B @R w7z @) o foq wie Siele Free Sl (Sdie AR v wes)
@3 @R TR JEd @FERee @) @ e oistey v Rwier wive
oA ¢ GERICYR A TEE MEAR T(E S SED, JYRF IR | IO Gefad
fca woml Fa0e St A es-fE, el sfiem—edie peE SR afte 3ewie
SfFFR S ACF TR TiFe FSacaian IR @2, ©3e SEe T 2 (@ SR
Fee-ogfe @ JgR 7F dfo 2e@iE 301 F |
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4.7.2 999 Asrey sim A @i epfer z@

G TR € JYREE W& 2N 7% N | TP Iz, O O TRIER
GR WHe wWe FNz| T FolRe o 2 3 @ 1| SR € @ T AR =R
SIS SRR MR TAfs WO @Bl e 2R | SRS S (iR @2 2R ol |
WEF (7E YD TN (A 3 SREE (AR O O qCGCR TEEE W | 2o FE YR
I (IR LG GAYE (B TS I A 26T el (TeRrat) e 29 @ 20,
(T FEG-4 (38.1%), T (35.10%), CRFOTFE (34.1%), ZAE (33.8%), NS
(33.8%) € SR WE (¥ | TARE Jaw g (AF o T AW (@ @ OEISTEICS SN
25 R W SRR 70 TE | SRS Feliis Jfam 21w G g g 0w ol
R ANl (28.8%), WErERal (28.3%), JifEE (28.3%), Tallel (25.6%) @ TiRerfal (25.1%)
(fo@ 4.9)1

A R T e T NN

@ — 49 ™ Prie &Kfer e Jeanas To re Mo R[fen ey ool kel
AR G2 T AR GR JF FWOR AK-FEE R e | e S me frifice
SR ORI ST I AR
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T Pipiey S Al el agfen weRe Ifa TwE e sl @i
i foq el e = A

rIeNel 9 (Guaetmala Type) @

@2 (g (Al W SRR YD N, SR e e it | ermeneny ee Afe
TEE 434, TPRR 154 udic TR Iom 79 281 @W (R TR Jam 2@
ofs TEIE 20 (AF 309 W UK © W@eNE 2 RO @l 2| WFER AW AN
e, STg-2iiey, 2 @fat @ wieftafes [Rpia wifen sicfasa S Wi oeietE @, [5Eal,
TGP, BB €3 (RS ATT | @3 7 (ISTEICe W6 SREce FRGE @ ey TG |
IR PR BFo7HE FACO B[S F(AR IR TRE FAA | SOMCE, SETF (e FreliaF (Te)
% ORI TAEE FAG T R (T (@ R 9T 2| T AT 50
(AF 60 *Ioik¥ Twol @3 AHE AT | ARTHE @R IS @F TIGEG |

fFe® g9 (Thailand Type) 3

G2 TR SR 2EE ReAdo | ARk 47 @, 8 JormE 33 W, AT 42.8
8 104 T @3 (Fg el Jam 2R OEs dfo FeiEm 25 (A 351 ATC R
I 2 @ I @R T A AW PR T §F [ @R SRR wEGSE | Ko
ffeoi-Ren ¢ FFaTgR 0l @it TR AT FEIR| G2 G&ed Jfa o =26
®T @ Al AR, @ ATl (@I 1900 (A 1960 AR [ Gepikal foqed [@Te)
@ IR |
& =@ (Chile Type) 3

@2 (RGN R TR SN ST, SR TYIRE AFASIE T (IR0 G

Q@ W e Wl Jam = 9| el 2w @l aw s dfe qeiE 27 o, J9rRid
8.4, wie wele Jfem =@ 19 (ba 4.10 =, 4)|
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g I U T R N U0 0 D N

@ — 410 () (¥) P wafifs «figeEr Mwa ¢ PRl PRl 19307 ™ b

Gafifs siffigesicc faor i a@ FEEl TPk Wik @ Fo fiwlke | e o ofs
FEIE 30 foe1| 19607 WIS TR TrafRge Tifed v SR Zole FE FC1 IR | SR 1979
A @ T MER FE 1980 W (AE TRl Ifa (AR
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4.7.3 wigfw sstey offf (ofdde =)

G2 (@ el TR TIRR AR R o Zeid 20%, YRR F A” 10% | ANEH
Rader Meifoce «fiica Al omietEte @3 SREl o I AR evs ficn ReR Face
(oIt 2Jfe wfEiel oo SiifTe (et @2 #iE (fba 4.11) #itT | A9 si6ley 7w
3 eAfis eFfer EE IO GrReg ¢ FEFH oAl T T qM—

T G
T g e
ot s L
-HE 2=
L]
re g
: ] mm |
- = ]
na | .
A= ==
i omonoa - s o8 om ms 1.:'_:_:_':_: H_I-__H‘

g — 411 &) geaEE (UK.) ol od — 411 (¥) @@ (UK) SR
forgifsre 1891 | forifire 18781

A 1 (Stage 1) ¢ @A Feiie Jfaa 2@ ofs Twi@ 12 o, il TR
SRS O G2 AN 2T | @ 21aNe (9%), Jramnfem (9.3%), ¢ (10.7%) | G=isl
SCHERT (10.4%), FoRmne (12%), FFel eefs (e @3+ 2T |

AT 2 ¢ @RS AR [y g o™, @A T (e TeE aw 12) ¢ g (e
10) ¥2-2 Y7 9 | FCe FOIRS Jfad 2 Q@I 12 G | T OCINCR (ISte] (X SIPRI
(0.6%), @A (1.2%), I&aeT (1.9%) @ F3(T (3.0%)-9F S (T | ArfCFHICA
(1987) T&AIE TZR RIS I@UTAR GerH HIFereld F0 (ol0z | THF ¢ SR efefre
R FE T G TE-JAS I [ e IR R BRI GARIEE IR A0
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ORI 205 | @7 ARSI FeRSTE o IR @AIE TS g 29 @fsans o sriEE
GE [ @ @ S (2.3%), A (2.1%), SO @R @EAGENe @3aFw
sffafEfen Jrangf |

@A SCEDA (AF G B @ Fells () Jaw 29 [ @ e w1 (ba
412)]

ow%m

T ] @ TR e
EWWWW Z e Fygaa

g — 412 ofeSm Rfen oo wwfifss o=zl

wifels @ Agies e e @fie Al (ietsice «3 21 @ | SIS, Sagee
S TS (ISTATS <Ol 6! G el 2 Wi

GRS SRAPTIME WY, WY ¢ RERE 2 dfowlre 27| Tre e SoEe
AfeBrwcas Traelel (MIRTAR SeiE @it F0R1 T ARTIENTS @ F=E fm
S T TT—
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Afa 4.13
T ¢ TmeEE (e g, W 8 ff¥d gem
Tme o ofe Wy fie Yo7 @fs 1,00000 FER AEGER 9EWR FW SGER
IH G SCIAUIIc (N e N )| EE A=) 0| C B O K E B KT

(1995 R (IRIG (%) (%)
2000) Y
(efs =1eF)

F&AlE, 76.7 10 245 0.01 138 —
Tl 76.7 7 319 — 148 —
qee 7.1 7 167 0.02 130 —
T 78.8 9 280 0.01 143 —
ik 80.8 6 177 0.26 125 —
ICERC M
5G] 62.4 115 48 0.36 101 53
A 58.1 115 18 — 8 67
AT 63.9 137 52 — 0 33

(>f@ ¢ World Resources, 1998-99)

4.8 Wwq w3 M

AFRE FEweid B8 Fa7 wwel (3 | R SR S, Te-Ne @RE
el (@ | R ANIEE @9 D I | WK AR RIS R e ST |

g3 55 W e R el Fige 2@ wiee SjfRdite ofS sReeR g e
e A i) World Bank3 o2 SIa1icd i@ 4 qei@@ el iy ame dfold g3
10 *foizx Bl FICS 7N 27, e wifiw ¢ R[fen sndmfes st Saaeiia orieEics
ol Rl 29 91 NS e o @i Wil fog ifs ore <@ 8w e 250
B, ORIE wifeal (iutece 8 290 2 Wid 30 5l | we SrFol weed e
(IYTAITS @3 ¥F064 2 W@ 30 Bl | WS (RN a8 Jees KRR oo eltein
5 N SOl werel R (ISTEITe Sd Tt Affe Taew J1Te 20 | 92
@ R @ ST @b e 98% voi Rew omietEite wiR A 2% e
(PSTEICS AR | TI6A ARTCS ofAd g e el oIgal (REGIEE WL € AGRTHTR
Wy RfERCen 2R @0 gERREE aRedl R 4.14 € 4159 9E &@l |

121



AR 4.14
6-17 @ ITF g WER@R WA (%)

et *foicat

TEAIT, FIC], SCEonl, AR, e, T, TR 90% € O @
bW, oI, SIhEl, GRePI 80-89%

oI, 29, el 70-79%

OIS, AR, @i, ETiv S 60-69%

A, A, LS, TR, g 60%<

G 2 S GG —SL ST Bl

SJEFTE W MRS 2 CRae THe € TRTee (EIGTER ) O AR
ANYREE & Frvor 2 SPiE @l Iw—

ARA 4.15
sjfers Mifrres 2=
TMe ol AT % | % 5 %
TG 99.0 99.0 99.0
SISt 99.0 99.0 99.0
FeHE 99.0 99.0 99.0
T 99.0 99.0 99.0
SlAle 99.0 99.0 99.0
SR 65.6 37.7 52.0
AT 49.4 26.1 38.1
Al 50.0 24.4 37.8

(@ ¢ @ s o)

@, AT Rsme (e W WA (R @R B, SERHACE OiReed o SRz
@ R AR 2 50 *OR*-a7 @Fp (@1 | AT ¢ AW S[E RS AFi |
@ #E T R 2 e S vkt A | AR, A @2 2 IAGE 24.4%
8 26.1%, SRCSA CF(E €2 TF AN @1, 37.7% | 550! IoRER, 45 AR, niftw, [y
SO ¢ AN (@ RWIETRE Y 9F G SR Wi |
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Aafe 4.17

AR ¢ Giore oIfawraiE, 1980-85

et /er%ew T TIRE | W YRR [ Jwm 2R | e gy | aeife ey
% % % % Cccleeic]
=jfad 27 1 16 81 59
CIESCE SIS EEE ey 15 10 0.5 17 23
T THO G 31 11 2.0 92 57
it 46 16 30 114 50
7 =il 49 17 32 110 49
R B 45 18 2.7 120 48
Ted el 42 13 2.9 108 56
v enfEEsl 40 14 2.6 94 53
sffow  niferml 49 19 3.0 123 47
iTafEt 25 9 1.6 50 67
ey ecwfasst 32 8 2.4 63 64
FRER PR 27 8 15 58 64
N SRR 35 7 2.8 57 65
qifeTicome wiEw SN 24 9 15 37 65
TR A S R 8 24 70 63
Ted SERFI16 9 0.7 12 74
afer 27 10 1.7 87 58
7 @i 18 7 11 36 58
v @€ 35 13 22 109 54
offps af 38 10 2.8 93 61
Eycit 14 11 0.3 16 73
7 TSl 16 11 05 20 72
Ted 6l 13 12 0.1 11 74
wiEFe 28l 15 10 05 18 73
75w 3T 12 1 0.1 1 74
et 21 8 13 39 68
SEGERI-Fe e 16 8 0.8 11 74
ICAE 39 11 2.8 84 57
AAfeTera 36 6 3.0 39 67
sifew P (C.1.S) 19 9 1.0 25 71
oige (1991) 31 1 2.0 91 58
3@ 3 United Nations, World Population Chart, 1984. i

OF TG SFSAAWA GRS AT
(Vital Statistics of the Indians at a glance)

Aojifire SIYHE 2 62.8 J=d (1994 i)
(A TR o IEE AR
oo T (2fs TEE) ;- 3.9 (1990-95)
7o TR (2f FenE) ;21 (1995)
gw o2 (¢fs 2EIE) ;- 9.8 (1995)

wyeR 2R (fs TEIE) : 72 (1994)
5 @ weR Meygr WA (ofs FwiE) 3.1 fkme (1992)
s TP ool 2R (A 1 @d SRe f&iw) 570 (1993)
60 TXFE @ TERA 6.1 ((NF TRAR %)
afod @9 & T 178w

mefﬁm'gﬂwew

(1901-11 (et 1981-91)

123

BAE TIRE  JoIRE
1901-11 492 426
1911-21 481 472
1921-31 46.4 36.3
1931-41 452 312
1941-51 399 274
1951-61 417 228
1961-71 412 190
1971-81 372 150
1986-91 30.9 10.8



g +fef 77 ToE (SEfe) 1980-85
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Lt}

G8-086T (@iyfle) bz Blald ¢ bl

S8 086l

125




*ZEARTE TRAPAE @2 MR (T TFS (T *eFd! 7-3 (ACF 90 T 123l | S
OIS, AT, AT TO TS (HGTAICS @3 2T T 19 (AF 35 Xl |

4.9 R IW ¢ 7y e AR

g (WHO)T AR (s &l W (@ [edd Sagemiiel (reietaics suieaal, =il
I, Frecfm, sk Tonf @is @ (el TR | IWER SIRE @38 (AIDS) @ (@eIE
U ATz, ©ite SNl e RS @R W R @2 @9 Zee [WRB FYR GRARIWG
SE BTz | WA AR (AF e o6 =@ (1987-1992) SARZ €2 (@A SUFICI AL
fFeId [@CT breltz O SAfRHE 2|

A 4.16
GREA @A SA@E @A AL

I @A TR

1987 1992
Ted SR 23,704 2,08,089
wERe SRR 3,751 44,383
L@ 6,106 60,195
@ R 1,254
eifea 383 3189

3@ ¢ WHO, 1992.

2oEre BraE) (A G2 @9l (A0S e aay Al [eere [fen ool @Ml el wieitem
WY GO T (@ FEPREG dFHSEN IARLS@ AW T 707 2@ wifbre, [
FE TR OTETe | 1, G T BFe  omiatEice (U @fs 500 T e
@M 2fs 1 oW Trer qa@e, Sifeer 2Rifmcs afs 77,000 T @ Afs 1 o hisore
e e |

3 AT TTOIEE o) € TS (THISTEICS @R AfS @ e o 71 @
WHO= SR @il (it @, fadice @fs 5 & 1 G sfeda e Srei@ S|l O |
s{faqice adfe = v TREE W RN MwmE Al 2 1,10,000 G | SIE G5 WG
S (S |

Gy WM TimE RS Eafen T T, offf, dferes ¢ ffswn o el
T SRS JRFCIR TR (e WFHE | FI5d AR TTo @ TSI (SR T Y,
fen @al S @R R4, @ afs Srel@@ k20, MIERA @, I oo g
AR G geRE b wiel &l 2e |
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OF TECA ©TeA TR, Wy ¢ e
(India’ population, health and education

At
FEITSTEF TIEH-TPRAE TATS @ TRl

at a glance) AN W FeAS (1984)
T — 953 ffmE e/ FEEPTe  @ERRA-g SRS
[eeET TIGIEE SolS  Zoeie =t
1996 7T,
SREANGE S 3,390 627
wiforg e ST 13,266 1,401
AR . 1,022 (2000 SR a 11,879 1672
29 b 4,746 3,097
T, ECFA) | iz 4,885 1,000
TR g 2™ A . 2031 BERIOI 6,873 1,714
e g 2 1.8 el feater aom ¢ 7,514 1,034
A k o ¢ S C 6,996 1,518
(1995) {5 1,712 1,204
(T iR 1994 e . 26 oI (T 6,451 591
i G . 74 o e 3,920 3026
PEGIEA 1,861 730
AT 6 SRR =oike . 16 BIRE 2,693 1,140
FY AR eOR AZE GPRY! . GRTATET 5849 647
- e 4,737 569
fRum o (orldidl Twel . 1713 7 Sfel 7,829 2,149
Al 5,156 1,149
(1990-95) AETEI 11,273 1,734
oA Ao ARA (S Tl . 640 7 S ¢ 3,115 663
GeRep-elfs  Bred . 2437 1\;11@??11@..* 7,753 1,142
73 4,447 1,641
(1898-91) & | Gegmeimm 4141 2,350
S . 3.333 T« e 2,145 1,056
NIRGRI D]
T Tl (UNO, 1 .73 o
TO wFel (UNO, 1990) . “I#FT 53% freRE Teslg 2355 259
(i . 3% TR N 1,530 353
R+D @i @ FifFeidiv . 0.3% (1985-92) ﬁ‘«‘fg © T ZreE 3,630 2,073
i 8,301 424
afe 2GR G G, T e i 950 383
QG- Sl . TR g . I 2,200 405
48 © ~Afeeedl 1,252 259
Qg ave s a 1979, b 1973, ¢ 1974 &
TSGR N A
” ” . Wi . 33
I ez
(1992) (site fefim wifPE) . 2,395 (1992)
fomrlg =@ (1993) . T 64% vy elfsfe . 107 o
T 36% I (JIARF) .2 @& (1990)
o welifetg A elifes (afse) . 436 ot (1994)
afe 100 GPRA AEmACER A . 36 (1992)| wis .38 &l (1994)
ofs 1 o SR eI (Sfey_ (oe .6 (=fSr (1992-93)
) ’ R e 1 @ (1992-93)
KRGS 1o (199091 | |ty . 150 o @fefir (1995)
9 . Manorama Year Book, 1997. A - 80 & (1995)
- fofs .14 &fe (1992-93)
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wgfa 4.18
TR GG QTR 2N

IHF AR TEAG TN @Ay T @M AMEE Sl Ao cifsse
(O

RESRII

A (%) 1997 77 87 89 16 78 e 27 19 35

2RI

AL L )

CTIBIsNE

Al (%) 1995 — 100 — 100 — — 70 77 53

Maiferg

Jgfeee 1983

(ol 1996 18 0 0 — 26 17 29 — 23 00 11

I

ema

] 1990-

ChiEs| 1996 — @ — @ — 3 — 66 68 40

SO (%)

(3I@ ¢ World Development Report : 1998-99)

w2 Aol Mame (e ) e BT 7ReeldeTl € GBI 9 ool S0 |
THGE, SRS oFq 70, AW 77 43R ATBIE 77 T @3 @ 20 | q&ey (Al
M S G eRerel W [ifen i @il 2or ¢ SReEiaE WiEE 2 w0 |

THER SN (AT <Ol 2IFER 281 (@, SjfATR Kemre (ISEts ek SEe o)
P A, I GG SRS, AN, AEEfoF € GepiRAyl TS FRAE WN FA T |

410 TR €@ weiAfes TmEw (Population and Economic
Development)

@ @ @R Sdfes Tafs FederE e @0 S e | Human beings serve
as both ends and means in all economic activities. @ (@ wdfes TaAFACAT Tl
GRS Te GG AGT TAWE | Srelced Sfeerel (AEF @R (5 (@ Ao SHeE
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AR AN FZC SR (@ (@CTR | AP GO T (AF AL W[oF spels i g
sfedia oI TR ped @refeE | [ sims! W@ 150 Iw@ O SRl qeel TH | 9@
T G012 FOROR G 2T | O T@ Sdtes Tmw [ eeRdl Jfae frs =i
d4foze 0, TW TPRAR we Iz & wnfes Tafors el @i, T o afsze
F(E (T, 1986), @ 2PC5 SRRl FEFe [T SdTifelRor TeiaRcs 9 @@ i | 2ss
S A SHALIER FAF |

4.10.1 EYRT oG

@ e SR eI 3 2l (37 STl 16 ehT SR soite 1 og
ool FeafeeE (ba 4.15)

T Q@A € SRl
-]

g

R BleT
WA ©Og

@ — 4.15 WEAEE ©g

T WHALER G O i ARDS | S WS (@ @R S iRl 39 Sierelfy
Ay, e e FHgpwE Sesive T (Law of Diminishing Returns) SEPIGE M0
TeoAe (312 2@ AICT =11 | AANCR O SRt @eiied 2aifers (Geometrical Progression)
@5 1, 2, 4, 8, 16, 32 FeIA Ay, Tl B 2sifen @Y 2o 2fe AR ©m e
@ Pad | AoTieemE AR woifece (Arithmetical Progression) (W 1, 3, 5, 7, 9,
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11, ..92SI@ AT | THAAF ARE I @ G2 @ T bece AR oAb =8 o[
o Pad & | SFAR 0o e AT (@R A SRt I @01 eher® o
Witz | % G GFO! TR ST I (MR AT Soied Bifewl (BICS #iieE W1 | e
(R SIS (el (i | STlfe) S, 1T 9iofs, o 4y 9i5fe 2. Sreik-Sod, 3o,
T @ oA o | TerFEel (e TR AT IR GTEPRANS [5G FCH | G2OIE G
G R @I 0 G361 SRe Afede 27 | FeR It 93 SR 58 492 TR,
I Sfo o AR W2 SR wrelled daifors ATce AT, e @@y AR @ei|
G2 @ ACT Il O SHMER W2 SR el TR @2 7 SR (A IfE oNenE
oo SIELM RN I @i FAce qio elferdidE FE@Eed (Preventive Checks) 32l
IECH | @—@A W1 [ T4 3 Haesw/FEar A= |

4.10.2 ¥ Tl ©g (Theory of Optimum Population)

SfioF Fi (Cannan) € ASP (Saunders) SIFAR SRR ©0Gd (e “FIN)
TR O AT @0 [ SR ©F 2B FCE | STIFNER TIE @2 O0g $YNa AW
Q@ISR MR SRR T91F [oIEa #IRa0e (e (b AiFlos T #Ificefee sepree
Tppifoee Rel 91 2@z @3 ored @ dfosi [Rw 2o @ meda aigfes s=om sjfeim
AR T G G0 [T SRR AEISE 2 ACE S ST SRyl @l 'R
A | I (P R 2AF© PR 62 I PRI T T 2, @ (2. (il Sesror
(Underpopulation) TsPUIN @9tz 361 20 AF | @7 [oidre Szl )% 20a1 Ie00e 2@ (i
eI (Overpopulation) ST oiCg | AW (Fl (0¥ TN TR € B TR A771

I T, O@ IEUS T €3 WME ARFROT T 8 GeEpRRATR W ANEGI ARC | HIARD]
G YR T S W (@ AU TATE € o I FE (I (0 TR GOl
THIR SR T T T8 7T, (13 AR GepRLIeE S GepRA E | (@ (TR
I TERAE dAfae fFei S s Aw, ©f A FEce waisiE REsemE (Thirlwal)
45 THAITR FA A ¢ (1) IR0 GEPRA e @R SAfT SR Worl @0
A@ TR B[ e edfeg e s 2@ (Ba 4.16)
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lW‘(W EN TG ERIIRNET]

ool g —*
—————

G2l 3 -
@ — 4.16 Iy GeRAl

faafs «ge WA T @ A | IF @FH GR AFS SR I SR S
T BY, O@ CICHCE M APFeT A7 9ot Gepieeyl 3 AR AT 2@ (R,
1994) | 2 SRR GePIRAT ATE @ O ARIE WE AFoF TS IS AN AR |
T e Mg W ATE, wdfle @ oAfd TR AFE (@ e iferg o
Wi 7@, G AN SRR T @ e S SR

(2) I TR el FT TR FEE AANE A (S ANE | @B (RAPAE ToqF
AT Tk AT 2NfeF Besivel (Marginal Production) KN Femid @@ (Welfare Level)
A WA TE, GRRO '@ T SRR #Af |

(3) IM =IrEl «RF @ @I Ceolme W [feF W& MA@ Sl FE@ @S A
W, CICFE I SRl B@ @R FREE O G SeoAMd A I |

(4) S SR 75 GRS SRl G difEe ol g XS] @
(G Tesive 7o IS |
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SRR G QIR Y Gkl Oel SR BFe, FH6 8 T S
TP ©Y AW FRRAINCET ARCARRS 9 (0 (0o 9el e oifcel e Kok =1 2oz |

(i) @ e 267 @B @ P GPRAE 2w F© o [T w11 Fo | Fores, Sl
wce A M @ ¢ o SEEEel W Sy TP el |

(i) «2 oglt FfeMea (Static) | TR FodarE [KT7 3 org weifaf$e iR e 4@
@S W @ @3 $0g 4@ (€A T (T TeoAlwel oimfe, Teofiw a8 A Mo (W6
T SefRfee Witz AWE [FE 95 GG |

3 e SRl [F TE AT, G A (@I T SEEAS a5 |

2 TSP Mg SiEwa s aeryE Frel Fate =) e 7f wicw
Toq ST ¥, ©@ Wiy O SKifee 2eie Tee ARjfa (@ [ 7@, ©f @A™ Al
o2 @3 wefb @ wefnfes Gife FdRee Amw F@ A

AN FECe T IR GPRAR ogt @36 S o M@ | wifsimn o e
@ ZE ST @ SRR 98 2, (ONW SRR, JoRR S W/ @ U6 I
TR FEfeTeTel 78 2@ | (@@ ARG ToAmNGtE e, ©i3 TRy SR oA
AT |

4.10.2 SESE ST (Man-Land Ratio)

(PN BIR GNE €9 SR 95 blvl e, ©f Geerfen @y e <@l R Al
@ T%ER Tafen Sffwiel FAce 2e T TR RER 00 2@ | IR AT ¢ G|
W Y S G ACS Al AR LT TAS Ao T | GREI@R W SIS
ABA T@ l, O@ @ FAe 0T @ e Th| ¢ Tgueifen seeite N Safen Row s
L 17N |

TR G| Sgsiie e @RI ST ¢ el ot Seeie | afts @ 29 ¢

I I TEE SR
MG SRt

M-SR Sgaite =
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IAFT TR I @R @ G (AF T O AT GOIER S ) I8 S
FACS N T | Tzl RO I @0 A@ @ aifee omifoa (i e sifawel geanga
% Tl o @R 78 @ (el WLfes TTRe 79 A MEE GRGEEE N JEANE
GE BEE 9, IR e @ 7@ AE afeem @R o s Sde ¢ FRE e

IR Thi ZeR Fae AT Aigfes ¢ Agies T Ko 909 7@ Wi
a5 T A ALCE T@ @ G IR ATR| SSite T feet Bwifas, a83E Tere
waeifen A A G {Gfas T=im ke 2z | Fores ahl FRFIRele @z IR
@ TN SEPliced Tafe bRl JEdey T @ 2 @ oS dfe wimeE @b wiE
Ty (@, OAfF @ (TR SIS IR SRS T FECE, R YIS O
SR AR (AF AV AMERT @ R AR R SEEE AT T | S JEe)
Ol Teolfrs Mamsy SAfNEHSET 5ol vt [RE! Fa0e A | widie TE1e) O Asies
Aoy FIR IE OF TANEER 997 e dgg I FACO (2@e | 2oy TUFR 200
AF—AGEST € JLEGT | JSANF Ao ST FIEN 7l FERE SHFS HSET
AR FIW (8 @ T R AR 89 e 4gy I FEC | TSI g SR
T wml 9 | ol AwIeTa Seget frmetaice 2emicen FIS1 v e gated S Tea
T (AF ToAfFEeE gHed e Y few | T Real e ker FEce fiw
T e FGifTele KoM Face 2@ Srowd I S 24 3

e oo IR Gl + S AFReT oM + SoAEeE FIFF] Gfil € 70w |
ANfeT [l TE € GiE SEHe w@ee [@RIR—
IEAFT Gl + S AFieE T + Tl IR Tl € m

ERRY + FFTO!
G G SIS (AF SAE @ IR SN G Sire av face] SR sfil st
IR (fba 4.17)1
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0 WY —
0 E-GhE SRS
g ~_

@ — 417 2qF gm0 M[A TEETY € W GE SEANS |

& Tord AfedE auE it Tele e TR, WY € WIEhE SEelts, 1996

ot TR e | FEEA GhE REK) BISERCIRG]
(=iore) @eR|ewe (e | @ &) SPTe

3o f&f) 3o &) @ ff)
5F 123.21 9596.96 958.43 128 1286
ORS 94.46 3287.59 1697.00 287 557
s IEAT 26.94 9363.52 1877.76 29 143
EQCIaR) 20.05 1904.57 301.80 105 664
e 16.11 8511.97 665.00 19 246
IR 14.81 17075.40 1309.70 9 113
Al 14.00 796.10 216.00 176 648
kol 12.54 377.80 43.78 332 2864
i< 12.01 144.00 87.00 833 1380
DIEER 11.50 923.77 329.09 124 349
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JRRF G FIce F, R, qlden Jaze G @RI | G T [y e
UG Ao, ISR T | (FIRPIRAT JEICE SE SO AR 7, Oiwd I, e, eiferme
@ Firwel 2ot RERStE SRte 2@ | ¥ SIEbR AfREREe SiE Iece A @ il
IS FEHH g (3 [ T 2, @H—(1) ThE SeRdd SRSl a9 oF
SIRTer, gEFhe, TR, Feie e, Wfe m ey agfes TomieR evr fea @ |
(2) Tfim Afee Fr@IRe | @2 Eafl TERn EiResE a9 (@ 9B 1 SANEeR oM
@ el IRES 7@, ThE AT SIS G ARSI ATE | TeRewn IR TR
Acgles R e ¥ @)

THRIE SR e A @ STl SEeife [dt FEe @ @ T oA
It Frifes afim @it oreTE REsa sce 2@ | ok, @@y 7R 3/ (eR
GEIRCER AFOT T, IF T O3 GERAIE ¢ FHhon BAGR! sAffadd F@ Fw Mg
G SEelfs 77 Fa0e 2@ | @Bl At Iga-af Sigsile (AF (oo SIdifen SRie
ARBY AAleq T AT T SRR AGI-GHE Sgere S5t GG Rew | gl T=ma
sAAiced aFfe T el 7@ ¢

ST - 2
(i) SE-Eh SEHre @i &I

(i) SPRAE TPTISR Smed T |

4.10.4 TR ks (Population Resource Region)

Ackerman 7R GeEPRAT-STM Solfe ixes R Face foaib Soimitra S 0 |
QBTHA! TEA—GEPRAT, T G FIRE T | @ ey Fifed Rt SReE wwesid |
@ R o FRAT R 47 Te @R @A IS S@EPTE o4pd I i, @1 K
T T RS @, (T IEAG 8 TeEIA | @3 fefers Ackerman #fidiE #inf
GeR-T™m S%ete wlal weaced (ba 4.8), 1A—
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lllll
...............

IIIIIII
rrrrrr

e e i e [ e i
.....
=-p

ﬁ*{?ﬁ dp-orEe  agfewl, Seel /T @ oEsite
qifeeTa dp-ome  egfew, TR /A= AT T
AT Y B i o 0l =S 2RV, ST S5 SR SIS ST 43

o — 4.18

(1) TEAGT €6 8 TEPRAY-T=E Sl I3 | 93 Hpa orpg ayfemr Tre|

(2) TRANT 6 ¢ TEPRA-STME ST @ | @3 @R Hioa orprze ayfekmm
TTo |

(3) aifeettm €5 ¢ TEPRAI-T=E SHolle I | @3 457 Pz afERu SwEe |

(4) AT 5 ¢ STPERA-STME S @ @B Hi5a oz agfERmn SREe |

(5) TEghl ¢ GrREmE €6 ¢ Ao SPRHE T ThE JESIRSl I QLR
SR AEGHIE TIANT SR B (A AT FACS | (NF €2[ I67 5 (T @3

T GERAE | IO A3 WRET WFY T @3 (@ G4 (A Nww [few v @mw
e (ow, [fen owls smid, s, Agfus o Tonf shear am|

Zelinksy '€ SRR T fofers ofedie vl wiwE < s &
Type A, Type B, Type C, Type D @ Type E @ J&AET, TTEI, e, g
GRR SREGR € GRECTIR AR SR |
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TEAZT A5 ¢ @2 AT CHPTIEI TN Al ARG W @ | I SEORE @R
o wgelg SR R BFe 97, e [emElie A0 | Felkes FRAE wrrn fe
G (e vy @R 7, FfFeF e e Pifew 2 (eISTEITS ABIER T TR R
I I Aeq T I @O @ @ W ¢l (SRR T FIRF @ieE Wl
R WO | ARSI 92 I (WHSE] SIROC T | GO AP 7™ A% @R ©Ine
qREREe SR |

G (MO Y AR GG, I, SeHel, Weltens, i e (@ o
8 W), WOl € ufEFEd i | SRATS B (ABICS SN (e SPEE (PR TSI
W, TR FEAGI AGF (MIE (SERAICE peg Jfiw itz =T e zmre @
(R (7 @2 IS TR BT (@O AN, (T AR (GG R | SRS T A (@S
AE@ @ A Hwa [ FEAFR &5 47 ArefeTHE o e FEc! 100 IF NS
«f5a wfeg fee @11 o TEAGT A5 (i o ATy G swge |

WA €5 ¢ g g o Wiz @ @298 e TRl ¢ IR e @k
A AW IZTFACR W& W TF G (@R | A0F A Szea (Elite-region)
@ A | @R (FHSTE (@ | e NG | SRS JSAFIT A5d B @ | B @R
CTISTEl BRSSOl 2R I | G29- (Moo SIS o JeAFR Ao (IStE
TR (P SRR AT |

G TEAGTER T AT BE IR @I @ ST SMI-emieR esd Fq
FEI @ IR (e AR A SeNeR REwdnna Srer ety (R (e (GISTE! AN
2| G M0 BN W SRR A8 5oz | HAbRe 7w (A SRS @ Sesive
(IS Tea Toa Amfon SRS BTz |

@ SR LG AT A= G2 SCE ({6 AP MR 5 | JEAZR A5
TR @2 @R SIS A SRRre TgN g (TR SWefE 47 GI6 TOMIRIGF
@ Al | @2 TR 069 WG (HIGTE 26 SN, i @ o) TOEITHT (Tl (I,
AR, OI%, GFeNfeR AM) T MS 200 IEE W AifeEry A5 (AF @2 A Tqre
TR TSI, Tiole @3 Hpd TWYE |

gifeeta 5 ¢ @2 Aiwa omietE IR [ o3 fifem g afne @i =M 2B |
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SIS | AT 45 261 TCEIAR &5 @ FHTE Hoa PR @3 SRS S/ | TR

137



e T afbae GUaeR Seiel GIRTIE N B G G2 (RIS SCEHE S0
(Te@ | 5 SR we i Al oF fSifew st qe® e 91 9605 929/ omietE
gifeeTr 5 (A fiedw 6 SRAfie 2@ |

gifeet fipa wfeied Ptz foal S STa—acwicF, FRR e ¢ @i
SR | M BHIO N S AFoF T2 IO erH SRS TFS TAGE A [
WIce @, oA QAP Ao @ ARG A Seafen »1Fog! | SFReeE S
TR SFFR (PRE qifeeTr ReT 5 w1 @re 2w, e 9wk diefes ¢ ifes
At i e [RPem o efcass 2@ wiftwz| aifen wieiReR orpreea e
ifere weTef, Jfefeal, cefegee, SiEoam warels ¢ sfRierE am Fee 23| [ivereiE
SRIFS (ISTER 0 fF8al, ST SIfRel Sravacaion | el e ToemTya SRR oreiesteT
@2 5 TTeE TCo A |

iR 15 ¢ GePRT-TM e U i fed fiea S 47 T | fmdim dios
(IBTEICS SRR @ T T (@ SPI) FCR| 93 (TS Gy (@ | QLI
SR TS A2 | QTR TS GARPISTE! T4 GG ST | QR SR ey
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e |
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(i) 4.6.1 wiifFe oKx @Y |
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(iii) 4.6 SHfES wRH TH T |

(iv) R @6 (R ARSI 2AFfeF TS Al e F@ SKifE 7o Teoii
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aF% 5 0 whanfe =feq T (Non-conventional sources of energy)

a1

51 et
T

52 ciife
5.2.1 Gia
5.2.2 CTF FFF

5.2.3 1A eAoE BE

5.2.4 cieifed Q0D SeeR Ao
5.2.5 GIEd g

5.2.6 9 GEE

53 gofiw #fe
54 (SEE-ShE e
55 e

5.6.1 Cteremid At toRed (AF #fE
5.6.2 AM € T AT AR FCG FIA JIQAA
5.6.3 teremid @ *fe Tevm

5.7 TSR A AT

5.8 TTiam oy

5.9 [

5.10 FECE eiaet

5.11 Teaslen
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51 &g

1960 A FIeH wa B! Yo (Augustin Muchot) & SIS siafers ETife A=
AfpifeTe AT Bfgm SNREH T | (FF G et (Fossil Fuel) =IeiE @2 2fga s
T | FEFH TGS (Parabolic) St S GTa SRR @21t (@Gl 0 SHios
Il CTifee Oorifers 2 T | @2 =61 (SoxifE) AR Tt cest 2fFde F@
Gi2 el T Ffem BT a1 iR @2 SR Senlre *few Serr (wa ¢ e
Rz wiwet | ETIfE Bifste i1, CTir FF7, TR @S ool a8 Spies Yo Td
SN 2T |

Tfre T2bflere *fE (I Mo LA 7, $IS TEARICET G WFg WFTOIE ACTR | TSN
a5 +ifFFiE 2z oz foanfEe o =fe Sesiiv ¢ ©F SifEw GHIET TEI5E w31 DG Ioel
2o 7SI SR g «fem ReF sifen @z aFerts @ (e wieiafes weelfe
WG FHHEE @R 97 F@ 71| *femitm Some o fomie | @l cltg oS
WGl TP (et wdafes e T Bwe, e woal = Sl @i s iR
*f& FG (Energy crisis) TR | g 9Jseq T=2matal TFuiore JRREE T 7JfRT7 Sies
@ G O TN SPICR | 9ifoRe Tvimatens #ifsieas faghl ebiifre = v, 6% ©f Trge
G A G Al G0 R T @ | G5 T R (@ SRR G A9 (TSI
e famr aretR, ©ite 7JfST €M A%y 2050 AR N R I AE |

SRS, GRM G IRER FCE AREER T Kol o) (FER | TGO 2I0F, Giein]
e 2R TPTerol SifFres B @l e wifscce | e e, Wiie twet i o cATeia
(e NG FT-OIRTHZG Fsfe 27| are oS> (Green House) sHIGH #Afwe (@S
| TCE IO SR Frel (Heat absorbing capacity) (0T I¥ € S#Eidl (0T
| “The fossil fuels that power industrial civilisation have pumped enough carbon-di-
oxide and other so called Greenhouse gases into the atmosphere to make climatic change
a near certainty. As a result of the combination of these factors, the earth's average
temperature has risen by approximately 1°F. Since the beginning of the 20th century, and
it is till rising.” @Al 2TH T (A (@, WG 2T AOIC] TO FI-0I-SIZT
fAofe 2R, O 60 *oi*E AeieT Mtz G 5elce AR G ATeret [sfm =@
AT | O NPTErel € GREAER T I&1W (@2 Gseid *IfE wife (Energy policy) e
A0S T A beAfs 5IfoRe @ FRORF GIRAMIE e AFaR TR € RS *fed SABTEAIF
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TRe @ T 9T I AW | FiFe “ Global energy use has risen nearly 70 percent since
1971 and is poised to continue its steady increase over the next severa decades, fuelled
by economic expansion and development. Every demand has risen at just over 2 percent
per year for the past 25 years and will continue to climb... (World Resources, 1998-99).

AFd 5.1
g (A fefe IfT-eizomRe
foga elom 156 o™
o ais fasfe CO,
(000 ufgeE )
vfaRe] Sifzpasl 305,805
oAen, Kol 330,004
T 340,085
TR 357,834
it faell 373,592
oo 409,983
el 435,749
Pucg 433211
3T & 542,140
SISt 835,099
S 908,734
Gl 1,126,753
R P ois 1,818,011
5F 3,192,484
EARIE 5,468,564
(Source : World Resources, 1998-99, P. 175)
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Sl ¢

a3 GFFH NS FE@ SMART—

o whablie =fex IR drIeHRel IR e wARE |

o s *few T (T (ORiM ARSHRISl (FAR © SEGA FA00 AR |

52 Gnasif& (Solar Energy) 2

ARICe @ CETRAM 91 Ate ol e *fer wier| @3 *fed Koy Fieniten 7
9 THR | OTRHET e @isj [ e a1 ite | @ AN Sike 1w e
AAAce AR (@9, O@ *fe (Energy) W@ We1 STereld o0 78 29| (S @ Sisiied
(incoming) @M=& (Solar radiation) 1 &6 1 @@ @ W @ =fere wmewie i
@S OIFE OF (¥ GFUERe @ AEieEE e Alewl R A SHNe W [eEifl
WRECE @ 65 5fedite @fs %R @ e AAeal a7, oitF *fere FeiEle e
21,0000,000 &% G AR OloMfed (Thermal Power) SWF 2@ | TSAICE @ (T sif@sel
TS ST T o i @ (N Wi =@ (2000 A) e sifEm o9 w1 @
AE | O [y = o oG offddite F agfe fw eiRkge =l @@ @ #i@
CTRHGTS A IR 0o 2R Sfre +jfkice *fe Fom o Ser A Al |
TRGE ST AR T—

S 5.2
I AARTE THCAIET A%
TECATER wAfiet
< 1,600 9! IR Teren, oF S, [ow, TEEkm
1,600-3,200 951 TAE@ @ I SRS wwd ¢ (PRI (ot et
> 3,200 <! I wiwel AAfRpsrels), Ssfsfa, Wi, T13e, 5, v,
1S, SIS, e, Sreea oRewe, SeEEm

Tet ¢ Energy Handbook (1978)
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(i) CTR& w@eITe @ (i) ez *fes $<7 (Flow Energy Souce) | (a1 Sl GRMT GFMR
T G ¢ BE AR A (i) CETReeR Al FfRAlce el it R @ Al e@
Pty Ze—(i) Aite e sient AR A, wiw @wer i [ opfafar e wE @
(e AR SAFRPFC T WA CTRHGH AR ol [esel 363 QBQIe TAwe
TR (GBI B | 3 FBCGICSH T Tege A A | =S T Bl 2pd TG S0
FE@ A AT GRS A T (i) CTRE S € I0eE T @ S il
¢ FRITT *fex Tl =W ©f BTe [ @ IS [AR, (i) CTHE (AF [y Sesime=
4I6 G G SeAMETE 4Ad (B S (@1 Oz I 4AG (@ FALW (more
effective) Tolltw GN*f& Teolime T (5B 5oTCR |

Clafe Iaea @9 (Patter of Solar Energy use) ¢

CTRIFCR qio Solme ©ivl ¢ SIEl SReR I9ed 0 AR |

52.1 Giaed™ (Solar Photo Voltaic cell)

GF AR AR CTHE (AF Ry Sesiive 1 a1 GTR wisiRkgge I_2™ (Solar
Thermal Electric Conversion) F <36 J(53 =N«i@ (Optical Concentrator), <92®
siorfen @ ofdesins, @ o9 ZWea 927 (heat transfer system) @ Rgre esive
€ 3 W@ PC® (A FEF kw/h (A SES mw/h #1388 [ge ofiem @oe #iE |
G AR ABE A, @6 Pompe (@5 2 GEliE, NErerEre @eliEe g @
PR R[fen sl w1 TR

1982 AH ] GQgFeR (U.SA.) T&9id GIeite (Mojave) SFefiite des oTife
vifere Ryyecrat ifre =1 Bfowcy 2are, Je=ig defo (e @2 *fecs Alldermacer Jiee
N ZECR| FTFOEA (1978)-47 RIS T IF (A SR (TS AR (7, TG VSR
THIHIE (ISTE TG TS 1% | Ol 2bfeTe (conventional) GFNE TFEPHIM SleR €
S @R wieE s @3 omietEte G @ el Tem qe R[Rwfe =
S AREE RGAR T SRR (M FOICOIDIRE (GIER 92 G4e A% TRferw e |
I 1 AW THe AYfERWig AR @3 G (oA B ABIAT @ G<R AN @pfesaceid
CFCG @2 OF SlTifre @F (TR Sl siiee 39 |
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oRce dfs T2 A 5000 kw/h GTR& Seof 23| SN (el TG (AF T2
50,000 kw/h e #ife siieql @re < | eRees [fen i eheefe (e dfefrm 10
(AF 50 kw/h Rgie Sesim 2(hz| FJWade SR Aeaicel 200 kw/h Rgje Seom 2oz |
B HeIR JWAER 2or® (@6 (i, I (i Swmslre enrifeR AR [ye
Teolve 391 | 2R R RWieT FEICerFtRT GFl AT T AMCIH AR G
B FECR

ool aggfesas e a1 Rural Electrical Corporation (FRG(#l REC) SINIME (W<
90,000 #er® &l oo TR @A des smfore (traditional system) Rwie e
me WA EH AFF S GIAlg | @2 N A (FIGISFHIEF O 980 I 33 S
T sed @1 ABE (1985)F @& IR (Wl (9l(2 (¥ ©RFCe & 30,000 &N TR,
@4 Rpces sifeml @@ 75 @SB | 9BR AIGIS FOICOFGIEE GF I 37 T2
2@ | oy Teram, A, AN @ weEicen o 300 At 3 (IR AIRE) Al
e T TR

522 (EE 3 (Solar Cooker)

are epfer e wAfEe W[E todl w1 @ (b 5.1) 1 Gier 3 it e
IR A G IR IR AR AR @IT—

e % Qe T

o — s o _ |l"‘l . . Qna
JBER A — Wx BlE




(i) CIHR T IRAE ebfere gie wefle Fe, AT I, @@OW 2o aTe
R Al T GRIR MER ' e S qie Al Sk G we S (@Re 75
@R A we WER R W A 9Ew (@EEE FPRN WE TSR A |

(i) CFF > @M @2 A0 GCF Y[ G LR I AW | @A@Y I SR Al

(iii) G FFIE A G PR PG TG AW 90O e[ &R AET G0 |
(iv) GFTE FHE (@ 496 QO 9F (FRe -6 (713, T STAF e |

TR IR IAE ARG RIS AFES @7 I @¥9e Trfer 2@ Grof |
GF AL FE D SN FPT AT T A | OIRT! G FHIE LIS IO SPIRC
SR

(i) CIETE FHIE AR (OF] FACO SEF I A |

(i) IR $FIE 9K =R qE e = Al

(iii) 9ol are AfgEe TW A AW A ERE U, 7O eREER A [wer b
IE FE A

(iv) @@l AN @ 26T 93 FHEE I/QAE (5 GieR T |

523 (N9 euolE B (Solar Water heater) ¢

CTRE A T TIeoR el 7w Fa1 7JfeSIce 2 4@ Bee SR | TONN AR
i Fghl AfFeifie Fol e 2@z Gt GIH ATEH (3T AT o7 oMl A I
M Ol T oI 27| T-AUT 9 A Al AT A Terss [0 @2 LB
TR F A | JSANGE o] Ao (0 @2 &R IS SRS G *eal 20
(AF 25 O T W OIS TeoF 7% CTRHe IEE =’ A ©i9f CIRePIFT 4y
Rl (<NfTe =W 4igd vl aRl TeR saw T Al [{fen =i sif@ifze T w9 oW A
A ARG M SR @9 @ | 2T A MEPRER O R R e GTR G
TG <! B ST | 1982 AE K SR IR €3 4@0eR B Biof 1 2R
(@ R ATresd BitT A q8d 4@ LD S 2NST AW G W B @3 oMEfS bl 2ovzl
RS BRI TSN ST AR Aol @ <27 (Air Conditioning System)
bl Zele OifdE ¢ wyfere SR G IR (N Gl ' |
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P - @‘\’3
fl ~

T :
4 'WWW TeR T (N
o
A

sromen) S - L
e
{ P [ FEEEETE
1 - ‘
T (2o ) SRS YEDRPF
fog — 5.2

5.2.4 Ciafed ARCY ©ed 7Aes (Solar Didtillation) ¢

(8) @A TR ARCNGER (FGq @2 safe Faq1 | [ugm o6 S (F@s @3
Aale o@e W

(b) CTRANSGER (FCa (@S GEWl a1 CTE3 Tee Ao sfee w9
ARG OHfE FREAE FE | @ I AW G G |1 GRE 7o FE T [ew
IO TG TE (A [9G T TGOl e 3 Amie I9Te [ O3 ofafed Lt
AR g = Al

525 (&E W& (Solar Drier)

ifeq «@eem =Py ¢ RN S IIE G TR T | TENE P BB G QR
TR 20| T SR FISe CTA=IGa 2T J2e 40d 2oz | Sif*owas, Srgaiom, Sfean

G SIfEHIGH MU ToFTS] SRECE FUE(eE ARG A 2pd 2R FRe el
s = (g 5.3)1
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fog — 53

5.2.6 CGTd wTe=® (Solar Pond) 3

@t A AR OefE ez @ Wl Sraedy [ffs Reiw @ sErReE
CTR S A | 4 (AF 1000 6o crawe (IS @3 oeMm oo o[ F 0w,
AR AR FE A R S G QT W G Aed el ol 15
9| G Ae 90° (IFG(a® A SRS @ SINIAR IE FACe AE| G2 @R Flaw
TEMIE TRe e SPTE w9l Al =W AR ENSAN @RS, SO Aes
S SRR AECE, WERE, TEEPRE GRES & GRIE & CTH SeE 9
WReZ ¢ e gz AAfesAIce Wbl GIEE #e (500 @ 6000 IHRHIEE) R Ry
Teolfre 205z

5.3 goifm *fe (Geothermal Energy)

wEl wif Wfbg S Siel ATE AN A SiFEEl AT | S e Wy il
(heat) FfFCa WNTR, @2 OolE FT AfIE @ *fe T T =7, OIF goit “fe 0 |
IS TH Olst & TE SRR I @R W2 (@S @7 TSRS 37 W, JARF (LS
@ @ @R e i T 5 R SRk FE (el qF, $@ $areT St TR sAledl
A | LIS - B Tey el q@cz ) @3 R w6 M @I I 4re, @ oo
Meq W, O@ @ G W | @B O GEE GF0 NP AN (SR oR e
TeAAmeTd IS ol @ce e | Feoewee @it gFis a3eee e o[ ST @ 3/
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ZH veifes fid M &9, CRIT S-SIeTRE@a bist €@ SIResiiced eefel @1 ETew) (ST
el @3 IR AT G RN W GR G-TY Te AW Y I | W A v e
Teel 200°C Al 2ol Sloife Fee sl IR 11 92 =feq ey Teqet 2w T owd

0 gorir *fe Wﬁa @9{‘{1@ aﬁ/g—@% wfeq 0
e IEFMH YN G-OHIR We TeAAmn (F™

o — 54 : AT gkl *fex Io7 ¢ Teovm (T

8 IR AR @A (5@ 5.4) | ReNIoE 0o g-SrofeE@d Ol IARASIE 98- 20T
sfadice 6T g WA [T AR A | O@ Qe AT @2 *ferE TARYSIE 9T
= @I @ vl e IR Jwl AR g-olAR wfew Fiew wAaNel AW ol ARG
®@ (e FE

G-OR *fE (i) oo, dqEe T, oz @it e @ AeREl (3, (i) @
e o@ 9 @@ gre v Ryees vifewl GHIce @ =i

gole e e b [Rye *fe Seomem B it 7RAl greg verz| Fe
(HISTEICe 1990 A& S8 ool *feq @ Tl @, iR dR RO 70 F (IR
YeA(ga The Los Alamos Scientific Laboratory, Nuclear Regulatory Commission Qﬂ@
Sl FCe ANER G [fen @R AT i@l Sl | JeE, v, FHefaere
g foreilze 712 @ g o ol @fe [ferem wite stz Teifers g-oist e
e e TeMeEa F0T AN 2021 TH € AGEICS TR AFAER o[ TEd ARG
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8 FRANF o TR IS AN | DTS Al @RRfes-aq AT w1 el
T A W @ (N FRAIG TR AT el I | WNOGE (R R A
e #ip @etent e Seolifre 20| o #f® @ (e A AT fomift T emvacem
TR NS (AR AT W AT, MG Sl NLmeR TReE (S wreleif|,
THRAME el GG FI0T @FW @ fZbe e SAST enfel ey |

e 5.3
go *fed TSestiww 1995
o g-olst e Tesvw % ~ARRSER 2R
(fiferie f2 @2 @01) (1985 e (ACF)

RIS 18,076 58
TR 7,406 351
fepfetsiizem] 5,950 20
ifed 3,450 29
Gl 3,203 119
efernie 2,095 84
(BT 1,174 (1763)
forres 605 x
T 568 x
ST 550 25
SRIEC 468 x
SISt 370 x
IR 352 x
IEYGIIC 290 53
[eaaR) 290 14
S x
sffeidt 480,80 fifer . @.

([af®< ¢ World Resource, 1998-99)
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Toia AR (AF Ol AR (@ G- IRAEE (e JEANT, CIFDI, Fefereiize,
2oife, @isiiw, ¢ fefernie i q@ezl @8 [ MR digfes oIfim sivxfe Seomem
ST | qRG] FRAE ANEES @ (et 9 iR SRS SER@e @ @ FEI0
@ee 97 10 I OIS TeAMETR T ARG |

TR T (P FRAIFICS 20 kw (AF 20 mw 218 Rje Bt el 37907 (SIcEoa
ORCS (oFl [ MBI 2RI RAGEE @OAI99F s g-olAR *fErs 77 |

5.4 (e eioE *f@ (Tidal Power)

AFfes 0T 5% @ IR B AR ¢ TEPIER T afieerd [ive wr ows @
B FE S UK GF TR @@ | GER @3 FE G A (@A (Tide) @
Qe A Ol |

T @A ALE G O] AR (e A 4ifre RE SR At @ e
[ AW @R T G (@RE OB 37 @ W ERIE S tedl I (SRIEE @6
@ A W O SOR T (R Tel WS ot (T R R SRR giiw Rge
Teole 1 = |

1996 AR FIwE a7 (La-Rance) 4ifSre 7T =i2w [y Sesive (Fmi 2ifsre
| QA 24 TTRG oy, 9 2felba Sesivie wwel 10,000 kow. |

* QY IO DRAIEAD R0 TR TAMER SRAISER Mo | GFp TR O[] g,
(ORI S Rye @50 I9Te SRARER Thel | SeediEd oif oiFoieE e A
DAiEGa (e Sfeyd oS qw|
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5JfRJICS TS b, I, AR SEIRE ST T, olun dFhod SR (LR (S
bl 2@ ¢ O Ry SeAWE AR FE | ©iE @2 *fE @R R Z@ @ Al ofie
Gt «3h EIm *fe | S@ @6 SREE e Ww w3 wfen AT 9T TSI
| PR @3 *feR SPfRraetE @ —

(1) SR 9% efs@el (wave range) 3 fRGIEE I @ @2 «fe I92d @ W2AB
e *f& s TERa A | Ol 25t Ao W oA

(2) SRl G (PR (A WEE G SAeE sifers @z, ol afdfere e fien
aF @R e o @ted Y¥ e

(3) @R St *fE (A Ky Seimer T STeNeE Ayfed Aw@eE | iR
R miatEce @2 =i I Sesiite 23|

(4) corRE SoR *few G0l AMEsel Bz | ¥ ARTEEE A M Agxie SesAmes
g g 0|

Tidal Power J2EA @1RF (2 € PR (1972)-97 WMo (A6 FjfAdice (@R ol
TERY *feq sl ofeqea 106 Rz

HATR MEme etEte (SRR S (AE Ry SiEer (68 2meEd | Rl
(SR (FCG @3 G Q48 TOb THEN T e W

*3erweel B.thu, & anfler 3866 =i—1 «%e oo Seelie 100 T2 ATICS (9l
@ “Afae TR W =, G2 B.thu, A B.T.u.l
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AFfed 5.4
@R St Wfe (F [ge Sedmw Fw ¢ Rurea lfaste

FoI W e fgres effasid (1000kw/h)
Ter S
FMel ¢ @reEhE ¢ RS $3w
TS FE TR

1. SPgEIe 1,800

2. (FRGT 722

3. SICAAlfeT 765

4, T P (FIEFRT 19,900

5. SNEFT ARG 256

6. Presiife 2,520

7. IFRREG 1,680

8. forerriftae 794

9. CTRIERES 590
@5 29,027

wiEpel STl

SCEFG ¢ (1) ANCEA 5,870
5 5,870

Egciul

TEE ¢ (1) ETee 1,680
5 1,680
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(1) SIER @
(2) SRS

(3) & A

(4) e

(5) S @ feE
(6) ™

B

(1) e e

(2) = @ICS®E optaR
(3) s i

(4) e e

18
446
3%

16

9,700
466

% 11,149

2

227
14,400
1370

% 16,049

Tex ¢ Energy Handbook :

ORISR 2R CAFCE (FC TP € O AR b B (@RI OibE *fE (AT
e ool TRt | i (1991) @ foidt FICT € IR g6 S (FW  (ATH
8,000-9,000 CxoiedG Rigje Tesiival F1 78T | IRIT e 77 ToFCA TR SecE il
230wet 215 (100-1,000 kw) Bioi e 25 e Sesiine i TSI 02| G=ISl, sIrwa e
GRR SN € R Aoy 93 @R Ry *Wife oo U ORI 2R |

R.L. Loftness

5.5 3gHE

IR *fer Fiter AP TefE (wind mill) At Qe FEF AN @ [ Teom

T 2, O AgHfe A |

e Stsl (AR WF QY [ MRS F0T AfE T SRER R IS E
Pz | ebfre *fed B RO I9EE OE St (AF W TF (ORI FCE, =P
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SHIER e, WL ACE, I (GAR-GT S AY2ARE EEF S AR @F A
CIFEDICS (olFeighl SR Celell (AF @ el 7P 0o Tl JeATw
IR T 7o | TG W& WIFA Fool Y *ife R Affadia [fow oot Ry Sestwm
B ey

T TATATO! N IO (FIE@ AOP IW @ O IE Afw Ry Seotvw Fl
| Sl TG AR Sifer@nl @ T FNTR TeAikH, Wil SRS 2R So,
Tea Ao TR TopeTelnl, ST Ted sAfeels, Sisii, St i, Fefeens
agfe SwE AR oAfo@l 37 @ (g 5.5)1 PR dERIeEl G AEER Fg
o Zie |

),

B coco Kw/ToR @& ' #
[] aco-¢ooo Kw/<Gl
[ aco Kw/g% 3%

SzFazAy AreHfEa Alfame

fog — 55

WeEfmelcr e wfs @ T CTfeR W 4w 25,000 kw/h Arexifen g
= TP (AF 100 R Swer W sfdme K@ @ ae TERA A 0ge
PG PG AR FOREN @ O PP R 99 2L Ble—

(@ o ¢ Fle (owm AP e € MF W |

(b) 9¥e “[E a7 @FFeE @l AYERIEE e, o ¢ T THeE VT TPe
| wE Sfieke TR ik
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(c) &g sffase e o fifew AgeRem e, ofc @ *fex e 96 | wE AR
T @Ol Ry Tesive =W Al

(d) IFTE TeoAMER T T TISHE 2R A (A O FOSE BRI (BT
caIsNCAs) Al e e WIS W6 | g SRy Arge AFAE 99 Tz 7@ Tz |
IR0 e T MR (8) R Tesivw oAfac 72T, (b) eiefiFeE @3 @ @
ZAS THAETH PO GF SRR &) WARoeid (@ 436 (13, (¢) TMITeid Ag«ifes
AR *feq bifEn I T8I7[ | Jedig APE IJRA@ wAql @l | 1997 Al @2 (el
Y e AR @47 300 Mw R Sesiite zafest | @3 @R ©iE @R Aifes el
Tesiifrs 2@fedt | (TTaiF e Term oiF @0 Saft (7l | GRSl @RS, F, i,
Gl7e, SRR defe TNe (STEte AR [T IR S [ A | B @™ 15,000
Y& BIfeT® Al =g, TECOER IS QU IIER 2 | =Tl B I2 TR SIEFCE
e Bifete Ry F@ wNR| SRCSA (@ IEFH SN (T, STRAGI A0 GAFATO |
wieea], SReain, TreRe dyfe AR e ALRAE WY @ 3 kw/m?/day | IR0 SRR
AreFIta @@ S Werm 10 kw/m?/day | I2E 5-7 I @3 AT = 4 kw/mP/day | SR
@ (@ el A eRIRe 27, o I Ryeifers wmeieie w1 a7, oRE S [Ke
wifes e wIeim 20,000 GINSAG | SINIME (ee (1 S0 SR Ay (A kgesife
TeAMER Gy ARSI T TR (@A —

1. e (Mandavi) — 3.3 Mw Ryesife
2. %% (Kutch) — 11

3. @4l (Okha) — 550 kw

4. we9q (Deoghar) — 550 kw

5. wieifaa (Tuticorin) — 550 kw

6. 2 (Puri) — 550 kw

SEIE e AFEER IR TR IR G (LR IS §F WY, [H JW REDA
(AF A, 5 I T I TP I I QWO I |
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56 &9 *md A toed (AT #fE (Biomass Energy)

W LW (@R F19, SN FTO-ATOR (S s I9TE @ SR (@ T (SRewe
ASTFOIE@ G I S FREF A6 I A AT OIF (o7 ©F A | ol
3foqeT DT T R AT (@ T P A& AR Gleng A B fem (oed |
TR T4 e Ted SIS GO FRP S 6 0 Ol Gl A G
a1 T | wee TRAAT 7 A4CS Flo I 4 | e FoiRs G 8 corerE S
AT IHF DT ¥ FCN (N0Z | TATHE HSTACS SIGe I G @ i
S| @ e wifEwl, sHEfE € Az, oFe oefe @med (MRA 5.5) GiE Fcod
A W gl I G |

A@fd 55
[a:5CEREISEE]
o TP tored q9EE (BR/AW) | A4e P IJREAR TERYR e 3
Slefel 1.8 99
Gt 1.2 99
RIEGHK] 1.1 87

W AR T O AR FCE R NG G I 2007 O 47 R 207 SAemiie
iteT—" By far the greatest threat of indoor pollution, however, still occurs in the
developing countries where some 3.5 hillion people mostly in rura areas, but aso in
many cities—continue to rely on traditional fuels for cooking and heating. “‘World
Resources, 1998-99 wiie ®rm< @z (P 66)” Burning such fuels produces large
amounts of smoke and other air pollution in the confined space of the home... the
World Bank has designated indoor air pollution in developing countries as one of the
four most critical global environmental problems.” 3¢ W=ifs *fex T ZEE Twizw
@ Totz| IR ¢

(@) 4FE (o AW e a0 ez
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(b) AN e eFE OEF SN SN AR [ G o 9N (| R
Afoe GhRE @ FS NG 02| AT GFME AR 7ol FAC2 TS G| o o1z
ARy zRCR |

() *1ZEE & ML Tqed (TR S (AT TSNS AR| I8 AW Gl

IT IR# (TSl O OiE Gifeiw *fE Besive AR Rl A | oA TT T8 *mefice
a3 %o ebfere TRl

(d) ToRer (et Rfeq @l «f& Teolive a1 TR | T IS o > W SieeTw=
Al ZoT—

56.1 AW € ¥9 9AF% ARE IS FCIA AT 2

sfedla 10 @IS M «dme I A FoTwE A ¢ AT AT AUCS IDT FA |
PR (e A SR SIS BIR, O 9 (0¥ SIS ol ACe Ao e Rigge oA
TS I I T |

QNS T W AN I € SRy FS A@G ol o ool =ife=
T T G FIY € TG FRGTS W7, (T 4G, 25, S femee 2o | @ =i
o S (T T el FS A 8 Ty FICE Nl | O ebfere Ty Wa 5%-10%
G FICIT T ME T el | L SRIEEE el F5 FATe fure oiE @l [
3 Ol7l B = | ARGl TR I Mo (R wioda FRA-TiE-wHET @ I AEHZE
MER A TrERF 96| AT (@(FeRe (7 del@ GIE S Feii IF30A @il
e HAIE @R A e FE [@ TTe pEl TR FEE A0 IR S
700 RS2l G Fo A1 are [FEH SRy AAFFe T |

St 8 1
(i) et EAgferacd ETRifen ik e 3% |
(i) arife «fe e agefen il ¢ iz spfkiae s Io |

(ili) toRed (AF *fe T [Fei@ = A T |
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5.6.2 FFG € g ¢

g (O @SR 77 (FO AT AP I 9M02d (NSl 6@l 4l e S[RFE FO Qa8
TGRS (RTEICS APFeid I/ 2| OO FASENR WAE - 9 GleTH!
M@ I9ze | 9Qel Wi e M 6@l o MeiE-aq s SRR e (Bagasse)
i R Teolive T T | SEE AN ASENE G| 2@ 92 I I | SR 310
GRR SN (MC** @Ol gRiiE g0l AR 22| qifeer b FecEite apa Ak
W T AlST TR W (AE Teol 3N SiffEE aREme =)

56.3 955 *mid ¢ e TeoAws

el TR qe %@ Afel, @ epd AR wRE jR W ek SfiEeke SeAmEg
25 (o) M| PR (SR qe AMIE (T AN orafers wiEy el welefie IR
TS (T GG SR TR AN 2, (e AR = @K 2, IR [ Sesivee
| R e *7@ /e SR AR RNRSE 0 SRR gRE [y Sl
N W e IRoE 92 @R 9F IFAE (375 (HNeAT TEE) SR

AT G @ (TS 3 (THeAE AT Al OFE GIEIce AT FE © (A
G Tesiive 1 A1 (T o [fey apfas omfere #fv (decompose) ©1 (A
RUTR e Gl @ L, Qe Bopf Codl Rl AR | ResiTl w1k @2 13 we
G| T9E 47 SR, S BE SRS Sifere (TG W @ o SFe oMt
AL ATE | WeE AR @ ifees HieeE o (o) (A Sedw @A ¢ e
AR FG oA 40 i GENI TRAER I | IEANG MR WP (QLE +
MCAET)-GF AT TR 2 TR | IR Gre YRl TR W ((O- Gt WiZCaIese
TeAq FCH Al A Ol JRORS |

SR (e g TRAN A 9 (A el Sesiv 1 FEIH o FACO (€T
AR | AT (NGIER)T IR TERECS 10 Mw-GF @355 @Ff6 FIFA SR |

**Iedrd ToutHl BHNa iy, (IR (U@ T© I8 I8 HAled W, ©f 2,000 Mw [ige
Tl 1 (@ A | @ TR (rdl oty @ @3 J¢ Il s (A I

10 Mw *fE Teolv 1 T, Ot @ IR @@es 7@ 4 Mw [Rpesfe| as 6
Mw =& Sl FICe ol (@o e |
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5.7 TERSTA A ACHAA

ORCSA SE Al Qe e o=y [, @3/ e GIRF o0 25 GFh ASR
sfed oaR (o 5.6) 1 Wi (el @ff a2 100 RfeRw e (@1 (oNlRa Besim 21 @
(AT I 22,425 fiferm 8 [EE o1 Seom w1 Wed | @@t ow e (i)
WAl GETce, (i) INF T @3 P IR I @CO ANE P+ OSIPTA (IR ST *reddl
g 60 ol s e A GO (GF A GRS GRE (e dfse it 200 &N
fas a0 Seofm =1 (iii) (N STP1 2FCE SLH (SR FRFPCE ol TR | @ AR
Gl (ol (F qoied dw@ el 206 FfeRe B Tote See =l @3 s ofiwe iw
G (@ AREE ANER 7w R Sl es A 9o, S conwe. A Eene
| (IRE AE IJ9RE T =@ 20 Ffeme B Amery Sesive AT |

FRGE T FA T (KA T G0 ~ifvm Gl qce CO Teod =W I | SRS IS
35 TF ACMER I SR | GF FAIFFR Gl (57tz 10 7F AER I T2
4 TF B GEI PO AR FCE | TR GIRA (ARe AR AR e Ao
el I R R e4Ate 93 &R @I T FIRAM bl TR
SR 8 2

(i) G Seote FRAE S F1 I WP Qe |

(i) Ce@arA mEl ANl *ife [ew FoE T Smd e

4.8 TE & @Fg (Urja gram)

(R E ellte *feq viftwl ORI T 93 o Rfe TRCR| 93 oG W
QACA, (NG, [fea AT ToE € NGEF T (AT AT S AT A @e
2R | wdle B AZEETY) *fEd TASTE (A 2lE A0S *fE e fofe F@ W3 dwE’
Fifore Zrarz| 40004 @ O 93 o @eife TRl

* 5.6 T (FE HARAIE (oRE i i aml e Sieie dis N @re i@ |
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AT ¢ FyarEa Fiz diffe eeare ey «Ife I9atmm TBin b Ba

TR e Teoiva

Ted P oS 120

TR Bell 12 @IS

e omid (A e 17,000 Gonexic
CTRHfE (A Rure 20 e, q@ e
G (AF Ryye 20,000 Gone

TFU GG 10,000 (elies

ME QAT Rge 50,000 Goiexs

T ¢ offtpsm oFRIERean *fe Twemieg!

5.9 A

foankie +e *fe Toim ¢ o biftwl GOIE 6N TeIo[ a1 IR o]
TS TS IIQEE T SEF M3 G OIS Tz I IR | SRMT Gt
IRAEE T AREHR 99 Kol dOR (TR | FEIO S Seblere «fe o1 Cnife,
gory *fe, @RE SR =, AgHlE, oo *fe o

RIS @ TS Got #ity, Ol e *feq eler | ETmHie AN Sees A Fiee
Al (@S, O M *fe 770 73 e 7iFe | [OeR [@ & 9w +3@ 4fiqite om
@ agfelw wikge w1 @2 «feq sEeb Jfw = ¢ () 3T R 3o, (i) 32
oage *few A, (i) CTRes i +jiqice s witsm R & a1 o a7 SRk
(i) Ace e sfieq AW A1 (i) CTRE wizgel ¢ Ve G @ AR wfds
© IR *fe = 2, ©f WS F (@ ISR AR, (i) CTRHE (A [Ryye TesimE
RH GR GiENl TAMER A R S @ | TS M w1 »iel we aiww
JQ, 2B 8 WAl S FA QOIS TS I GleTie 27 |
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CINCER & (@ Ol FRFE W2 OIF G AP =& Seolvw 1 7| @2 golvie
2oTIE, PR Ol Ree *f@ | gois *fets e A Ryeife Seomem o3 (ol
S§fAq Tres S| IEAIE, Sisl, Teoife, SRS, e, sz, s ¢ qeEdl
Q@ AR @ TF |

AFfes I v ¢ R B (@R il W (SRIEE TR T 4@ @4 SR
T (8 T iR ol (=0T O ARE SRAie IRE Ry Sedve F TET = FIOW
@l g ifre @3 w@eeR 2N [pe Seolve (Fm Rfe =1 ORTe SfR6w CHAFE (wRE
oioR *fe (A Rye Seolifre 23|

ISR = Fe Al 2edl I (wind mill) R [Ryje o Il 7jfRKice
@ Wel (A2 BE WP T (O, WP SIeIEl, SINTE, F Gz F0E @3
e Fee a1 5jfadice ofs Tz eTfen Mg @R 25,000 kw/h Jrexfe
Teol W q© FERE AR 0gs APHEE Feer AN 2oz =1, F[A (l, Fecem 8
Aprem AP *fE ¢ e @T | ol ¥iHe e e @Sl (e YRR
e, Ao ¢ W AqF T P =M |

ORTl e oM Gifem @ eika e (e WfE BeAme [ |

5.10 ST ePiFEt ¢

1. wankie =fe Serimer areHRel I6IE (4l e @2 @2 e 7jfRIce ok
wfe e fFmeel AN 0O A 2

2. CTR+fed TR ¢ Tesive eifew [ge Fee |

3. oG TesmeTa SRgel SR I T | AT @ @R o @2 *fE Bl
weidie @8 *fe F F FE Al AN

4. CTe=ie SerAme AR F F12 SPIRAR 1 S AT @F @R o ETRHE Sesime
el 2

Fre Tefefers ol ¢ Bt forgm

1. CIER F9E, 2. CIAR 7w, 3. & @Agfesac CTRefea o, 4. &l *fe [
Frexfes B, 5. Arexle wizd S, 6. (oaed (ACF *fG TeoAMa, 7. Gletil SAME
FRcEa ofi, 8. oA ¢ A «Wfe [
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5.11 TeNel ¢

SEe - 1

1. 5.2 =¥ (4 |

2. 55 =¥ (W4 |

3. 56 S* Y|
e - 2

1. 56.2 S¥ (Y|

2. 5.7 =¥ (W4 |
TR epiEn 8

1. 5.1 =¥ (W4 |

2. 5.2 =¥ (W4 |

3. 53 S* Y|

4. 52 SR* Y|
wfre TeRfefes e ¢
1. 522 SR¥ (74|
2. 52,6 S* (W4 |
3. 52 S* (Y|
4. 55 S (Y|
5. 56 Si* (4|
6. 5.6.2 S¥ (Y|
7. 5.7 =¥ (W4 |
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aFF 6 O 7= QA 8 F=7 AT (Depletion of Resources
and Resour ce Conservation)

6.1 el
T
6.3 wma e Fke

6.3 TREAN AAWE SIaNcd SAfHreifEre

6.4 (Toted eferawa ¢ oF Ife argret
6.5 IR TSR
6.6 W kel
6.6.1 IIF FTHIA SieoT
6.6.2 I FFFCIA ATAGTS
6.6.3 I FFWR A 8 27
6.6.4 o Rrem w=om ATl
6.6.4.1 JweM
6.6.4.2 TETPW

6.6.4.3 W<
6.6.4.4 JFEeM
6.6.4.5 <fie
6.7 IWm TFwR SyfE e
6.8 e
6.9 T emiwen
5.10 e
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6.1 aATE

21 A AKFG 60 IR A SIS T 5z 7jels IAEE T & T T e
ETNS @R | FF5 SRS @9 TR AeZIATE TSR] 1o | el &ifdl, Mo (A sz
e @ G gisi (fossil fuel) siftes Al SoerTie o, Al aFfue a1 @i (< 2 A |
SRIE, WZ Al FH TS 276 TR 7sZIolT 97 71 FE2 ARSI 2T TR G 9
P AT FETSIE SO (910Z | BT 8 FICI LATHG TGN (FCH (Tl 200 | W ('S
Al PR, IR AE Al (SR SRS A N2 Felfe i@ <0 1l | GT=fE Thai
fsfil (Blue Whale) 5% 26T/ (4 | KGR S 214 M9 T IS &R SA1Ne Siele]
@l AR | GFRE Ao (e MR (A B (@ FES AE AR S i@
RN A ATNEGT FTF AFRIAR *TOFICHA SN FCH (91 LTS 2R (TS0 |
SEFAPISIE, *PICHCE oS (pesticides) IFAEE T IES QR A <@ o<l I 1
wy O3 77, AfRAeHE (Emigrant) SHSCR e SIE BICT BT SIRRBTIE A4 S0 TR
Al SitrE ©fFy [ 2 #I00z, @—IJSANE SCEIARNCGR SR (immigration) #1 (AG&
ERINSR =N AP @ORCRNTR A<l APl S (902 | SCEERIR SR Sifed gy
(ol Reje 2@ oltR| Gl e OHl Flelgn ok TR (Selslere MERe semicE
TRICR TE EIRINPR RsE Aoyl Feama o, 7E S sz 2fedi s IITelsidt Tt
2 AR G DCEC, SRHPISIE SE wE SR AT (Aie S foa G
i ABIE S I Afem | TPk Biel T© A, FNE WgT 7O AT 6
R 7@, AREER RPN w98 98 %[, A AREFSE AR [eied qial (e |

T ¢

GZ GFIH AN F@ Wi,

® W ZM [l W WFS Fee [T @R Ol IR MCo  #A[Ew |
® i KA (9 WorR ©f [l FACO ARG |

o U@ e T a1 I o [ FacS AR |
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5.2 ym faieE FEe ¢

(i) 7itra wfe Faw (Overexploitation of Resources) ¢ GRS 7w
JRENEE TCE W AR I AW @3 GF IR W Ao (] I, (T ol
Mg O FeT TSR ITghl FF R (7R | TG, 7Eleria el (o [eyfea o
TSI N (AE 2@ 34T I T (O W O Tl *fE I qw| S
T @S AE @ CTIPE (MSER QeWE BFe  (IQTAl FAACTEF 50 @0 @1 3T0m
(5 @1 U.S. Bureau of Mines (1970)-93 @fStams (al e (@ f3=d sfedite @
sAfaee o, e, @A, SueaN 93 eIl SrelfeTe 7w, ©iF JRi@e 33, 38, 26, 42
GRR 26 *Oi¥ ST IFE (Sl FE |

(i) F™iwa w267 (Wastage of Resources) ¢ Sfeldd & (IS Al ABEE & (S
TR RCTeIR T 78 I b1z ORCe o RS @l Qe S SR Sl
TG RO @ HCAR | NG, S, [ER, S, It Merghite @ik RsEE
AR ST TE G2SI@ A ITes 9% 2ozl 1970 AGH GF TR el AR
@, AP (™ IEAE 70 ww @5elfE, 10 @ TRiw, 20 @I 5 e, 28 @i
@ed ¢ 4,800 @I Bma &Fbl wRew e siftere =@ | 2,000 AE 9 ZER
e @ (AUGCR SN [ A |

(iii) Fitw ITYA ARG T4 3 (G (A =Ry T ofew w9 4w
(SR IAAe 2Ry | FoRkes @ bifavl Aieis| @3 Fe ©f g T T ST SF
ez | e, O, A AFCE 958 A G |

(iv) FifaR wita Tre ¢ SpEre wdAifs ¢ Time (A of @@ @ @I 0 ol
@R SN ALY R T @B OBRE SR S OIE [ed o dde (1Y e
TS TR (el ST ZRCR | WAS SIREI S WLNIfed Ty €3 A (A e
2fz| wiwe ¢ T (reT AF—INE 1 5 (T (9] FACS 6 O SFRE (G w9 |
T TS SR vrel W 2 5 SRS (@2l (A @ 2w @R ohem qw | sl
(IR YNNG CFCS AR (@A FIT A1, TN OIF G (Biogas) FICS s Z06% |
g sl o€ =@ (@ SIREEl, GEiE WZEE AW (e el 7o Aoy omiel
eI, oe ©f (A *fe Tesiva 25z | ©F I61 5ot FROT @I 79 [ €6, T
Y90 OO FA |
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(V) FRSIGTTS FACH Fooitwd et 2 S PR (vl IR SRISE S Fo! 2@ I
(5 TEE S BeAR| A gead (Gulf War) swme epd (o AR w1 2t |
T (AF SCeT ACER (0o Fleiee] | o1 2feel ANus TR W@ I | ol [Reyea
GislieR RRifEeite @ sfdRe @ e zafeE, o T e @ BieE iR
SITF ST T AR | NGACR (Sl FBfiaw FRABT @i @ it fore zafeet], o
FARFE Q4G BN APTRI SRed FE | 1990 AE SRS (HAIKAICS AR @i
RETRCER T ORISR G SR 2@ AT0E, G2 AWM ol 78 206z 6511 T
e «Bez|

GBIl (Vi) SHES ARSI, (Vi) Toge w2gfed wrer, (viii) “fieEm meme SiEes
@1, (ix) dFfeT AREER o o TR, (X) AGod W2, (xi) @Hied T[T,
(xii) sifew @fi Tai@ ¢Fl 29t FECER Sre Toma sAf[se I IR

6.3 TR TIMa SEhId wfcaf e creied “ The limits
to growth” 3t “Twacea A~ MIF aferaws (Report on the

limits to growth in view of the depleting resources)

Meadows and Meadows (GICTIE 8 ((U&)-4d (11 “The limites to growth” i
“TEACR TN 7300 IEAIZA Massachusetts Institute of Technology-3 Industrial Dynamics
(1961), Urban Dynamics (1970), World Dynamics (1971) ¢ Business Dynamic Model
TR FE @REE T AT TRl SiLftnfes ame ¢ A s[esE (Environmental
degradation) F1 w© ©ItF [@T 5G=Cz| “Limits to growth”’-4 &0 02 (@, Sfes
TR 5ifS @ PR (@ QE AR, A7 T2 @9 (7 FE AR 71 | G&w) REme
serel AR core AUk wE (el e (g 6.9)|

Meadows and Meadows $iw@ “Limits to growth” = SR fote @, TREH
R, o @R I, SR, sWEE ¢ i, seded ¢ aiftze T we e
G HAREER SR TE Sl [{eaw Bfaal | Meadows and Meadows R G (3,
(NGt #jf2Sia siGefe Jay Forrester-d aeieifefes wrealbe I@ad 31 561 ¢ «d fefers
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o — 6.1

Sl 30 q=EE SRl (Prediction) F1 8397 | & Model-93 fefere waaw efamaid
FEC (@, TEAA AGTICS (FINe TC IFER TV Il ToE SO *ISCFT & (FIRA
Ifm @ M ¥% 2@ AR Meadows and Meadows-93 ©RIF “We can thus say
with some confidence that under the assumption of no magor change in the present
system, population and industrial growth will certainly stop within the next century, at
the latest.” SIr@ Sce AN TG SR SEUEK € GapRAR AAfoeplors (oxm (TR
T (AT WOCA 1 | (F14FaT SIME WCecel 1901 (G 2000 Al SR Segiad 2@
sAfaaés, Mg Ay, Feaesiv, w@d aiftgs =om, Tz, JoRk € sl (Service) @6
@ifbtad (Graph) Wy wee «@ce (ba 6.2) |
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| ""_—’Smﬁﬂ—f
BRI mrﬁgw.
Tt
forg 4w

\

T E \ )
f;ﬁzmm;-_ ="
i

ef |

a.

AT e FeH Feae qot

g — 6.2 bg — 63

GO MeCEA (Gl TR0 FJfRISICS SRR SIS IS g, 2IF%E Y92 1940-99
AR (AF WO FENR| T SRHEFICIE Sl W0z | € @Bl I 400 2@ @ wiiforg
g, RiEiesivg ¢ 2R wo ATR A A AFOF TmE S T e| FCE
Ao A @ e e @F @ 8 O Fm WRa @i (downward line)
SPIT T | GRS RO TR glet ATCo AIE € ORAE 2R TS A (SR
WHAAPR OCEF TO) | €3 WO (AF I 4ol A T (T, TSNS 7AW I 18
GEPRATE @ eilaife W6 (Population collapse occurs because of non-renewable
resource depletion) | (NG 2, RGIfen RPR SFR FR 2@ ‘limits to growth'-
Q 5 TR T T 2RR—(i) To FERM, (i) woed OiE Segha, (i) T =173,
(iv) Ae @ HRg m @3 ARE 779 |
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739 Hch Meadows and Meadows< I&<) 251 ¢

(1) The few kinds of pollution that actually have been measured over time seem

to be increasing exponentialy.

(2) We have amost no knowledge about where the upper limits to these pollution

growth curves might be.

(3) The presence of natural delays in ecological processes, the probablity of
underestimating the control measures and therefore inadvertently reaching

those upper limits.

(4) Many pollutants are globally distributed : their harmful effects appear long

distances from their points of generation.

(5) Man pollutants in the complicated system are influenced in some way by

both the population and the industrialization positive feed-back loops.

@2 oAt »ole Meadows and Meadows $Itwd “Limits to growth”-( SR8 (6
ACT YO FCACRA—

(i) aFfes >itm fofe wad 2z A

(i) =FFeF i @32 vel el s (unlimited) |

(iii) =PI Sw e el fwme @3k AfdS FROTesAm |

(iv) SPT T, 7ol fmEe, dffe 3R Sesim @k AT wfmEe woes |

Limits to growth 3 Smaed ST 4R e wit @3 ©€ ¢ @R, e,
Qi 9ifoee T @ YRI—IZ CAMSTA! *RIEE A I& | GBS (P AT W60
OR USRI GAMMGTFICS A0S A | [FE @3 s ST NOEE S Somie 56
ORI (FAFE WO O TSI OF IR Weal (AF Ie Pieet | @it @RIce Skl 3RS
dfef@zl v& (feedback Model)= =Ry M (feCl-we, Fwatl 2000) |
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6.4 (MUG9d afstaws ¢ o JEaiget (Meadows Report
and its validity)

> Meadowsd “Limits to growth”= Rfes e F =i =11 @2 A @
Afocamer Ifeigel FHre SiETwe a1 | dfesrmer [fen e =i —

(i) w=ifey, 7W g% e =% A%6 (Over population, Resources Depletion and
Resources crisies) s

1900 AIH SffaTH @ G fem 161 @IS, 19509 @ fa wielw 251.6 &1 @2
SEE WM qC e 9! Regm Ao S wiweed ofiass ez | 1949 A Sie
P 27 ¢ SivieTa e g9 (@RE e | 19509 A7 (A0S ARG (PSTENe gl
@3 fFRoTA (Static) SRER NG, SfE SNl € Ol SR SHERIE SPite A |
Tiea ARTICe Gl @ SfF SRmeE el (ol ST SR sifeugte Rl 2= |
@ AR (A (A PR SN N SR TS TSN T | Sepfiess «af¥ian
TR @2 E (1950-1995) 2.58 @4 Wi Wbez| 1950-1960, 1960-1970, 1980-1995
AR TGS 2@ AT T TF e aFER Tegiad 9 el @deae foel | qA@E
1.2, 1.2, 1.28 (TSACHE), NP T2 Sy 1980-1995 e

A=l 6.1
TR feesfe (ifbre) ¢ 1950-1998

TR 1950 1960 1970 1980 1995 1998
«f&i 136.6 166.6 209.5 259.1 3417 | 360.6
el 22.3 27.8 357 776 74.6 779
Te SRS 20.8 26.8 3.9 374 433 435
fERe SCTRl 11.2 14.7 19.1 24.0 324 332
Euail 57.2 63.9 79.1 74.9 74.9 739
IERIBR) 1.3 1.6 1.9 2.3 2.6 2.9
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@2 27 SJfeSi Tgfad A (MM 6.1) G AN @ e e 1.57 *Siel | (8 ge
@ AN (1950-1960, 1960-1970, 1980-1995) TEEte Twfad 214 foel 1.09 *eic* | epPpre
Ty 1950 (ACF 1995 AMER Wy AT TR (@t 2.26 @6l | GHRCERER 92
W IGR AR GO SHE I @—(1) RS gre FRE ahr abfs @l @,
(i) 4w QRS 23, (iii) FiE el @4l @@, (iv) e SR qRefed e Tl
BN ATE, (V) AR 2RRRER s §i7 @ A, (vi) JLAHTe T I/ A_G
I Z@ A, GFEE 6iftEe TR ol FSaE Ed Sieefs ANE qE | S N
F(E TR 2 TSI T e MRS Tafe o sapieie =S @ 1w Toror
AFs (Al (M |

(TG~ SIS ST Gkl PGl € A FF6 W Slre Sl epis e |
E. M. East (1923) Mankind at the Crossroads-< @2 & SIE 2 FEC (F, FUS
AR R (@@ AR OIS @6 AR TORE SINR Tofol Shosl FuEld e
9% T @I 7 PR (1935) Deserts on the March, Bennett=1 Soil Conservation,

Whyte and Jacks<¥ Vanishing lands, Charles E. Kellogs The Soil that supports us,
Frank A. Pearson and Floyd G. Harper< The World's Hunger-4 &fil @ W 36 e
NG F ZACR| Osborn S Own Plundered Planet-a sl &iecwd Sigg @ AW
FHHA FU T @ | 2 20O TR & TR (@, T T GG GR (T GRELEE
fofe @1 @ & @ “The only creature that lives by destroying the basis on
which life depends’ | @ Sl SIRRel @ W PR AT T2 AHER S (&R
@ | William Vogt-¢ $i& Road to Survival-4 Osborna & elfe®fN FE0= | dd A
TEE@F WA =, “Every grain of wheat and rye, every sugar beet, every egg
and piece of wheat, every spoonful of olive oil, every glass of wine, depends on an
irreducible minimum of earth to produce it. The earth is not made of rubber, it can
not be stretched. As the number of human beings increases, the relative amount of

productive earth decreases by that amount” (Reader's Digest, Jan 1949, P 141) wiefie
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ATOF PO o A AZ, T, «fel’ fTw, ofc pINp T@eliE (o ¢ ATTT A W S
O GFpIE G AR | ARA TR M (eFl W@ A A | ETIRA 66!
ATCS AFE, TATTH TS TO613 Ao AP |

TAEIG (FEFME SIHE SREd o7, 9@ 1972 (Limits to growth o He)-3 #[
(AF WG Y AfRTIce AMPRFS Y7 @61 40 W | W Twe egfemm wow s\
(ACF WRE A TR S [ AW Seiiiwee AR (2 G[ A S fomees
R AT DAGRS A WA Tge Tor AW T I AW TPPR IR 4 |

(i) FRTY &= Awwe! (Limitation to cultivable land) ¢ Reieeo@ sSoE
Hfadits @ 320 I =360 wN FRE ToM T @O AE@| GF W SMEFE TO
Gl T @A T TG ASEE A [Ebe oW R AVE RS ©iZ| AF! SIS
GRS T T Aeed @ A AW I =W 11 FAO (Food and Agricultural
Organisation) 2™ SREETT 1995 e #if® N6 147.64% @I 2363 &Y pRRAIGE e
IR | T R | SIS AR PR e 2R AR SifEw A rge I ehiE
oG T g Toa Ghice PRAICGE @PF Wil Afdfens s M evowas 2@ =)
qUH SfoS G FTFR T ARG | ©iFe, b, TCRIRET T HaAd] T (I STECs
Afce Gl TRl e o QR SOa @ ufEed 9@l e sy ofmir g o, W6
A, T Wi @R wifta SeiRS ¢ wifeeR [y [y erked FRC@n ah| s
AR TSR (2 e 5 |

(i) 3R Testivw 3faa A=t (Limits to Agricultural Production) ¢ GICSISE TSl
RPN S9N 30 2@ e SR 4RE FAE G2G bERE G g AAifbalfifes
@ AT I AN O WS AR 71| O 2@be TSR 5 | 1950 AR (A 1996
A 21AT GPERY! @CER 325.2 (@I (576.8-251.6 (FIff) | €3 FEF W&y (a1 #jf2 Tre
QUPTRTE ool T AR A, ©IR A RGOS (Rl SRETs | S S AR
TOIed T SRAOS IR @ @ AMPTPTR (NFREA FACo ARE |

(iv) ¥ffier ot Awiewet (Limitation to mineral resources) ¢ 22 wifsice fqe
o g Sdie OF @ W @I < 2@ AR | @ 2Pt SjfAd [fen 4fie sTeem
oSE @ Meadwos and Meadows (1979) @ faond fucaces ©f sl (3ifd 6.2) ¢
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Al 6.2

e om AR 5 oAfFe TN QA 2A5a fefars
I teR TR SFFE

| 5 x 10? o9 2300
CISaESN e 1 x 10" 3 240
fcpe 147 x 10° N 150
BSiEy 1.17 x 10° o 100
Rkl 8 x 188 o 97
Apo a7 1.14 x 10" @« o 33
ol 308 x 10° G 36
Ieifers 455 x 10° . = 31
i 123 x 10% O 23
3| 43 x 10° &R O 17
Al 55 x 10° G ©MEH 16
ATl 353 x 10° G¥ ©MeH n

(Meadows & Meadows, 1979, The limits to growth, 2nd edn.)

TS ARG (AF G5 B W @, AT @ Eels dfe T 100 I=EE [
R T AR | (OIS efSr@e (A0 SN e S sl 392, e T Teiey
g M Rerior SR [y o) FiRe, «fidla e e T=oE e e, sl
(T TPOIEE So o (T, [ oo ia @ faal Mres1 (F Ses (@F, (@@ IfFF SePiice
35S T [etz | ©i2 Meadows 2fS@ (AT 47 SIFRF FIFe (73| IR 6T 5o efuey
@ TR TR IAPMES e ANeae @ 7eEE (known reserves) sl (@GR, ©%

T Bl (static) w¥, O sifeTe |
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(v) egfea @@ «ifsqda (Technology changes slowly) ¢ Meadows and Meadows
AH FEE, AW SrERER TR oF N efeRmr TRy waefe dUMe ¥ [
TRETS dfERmE Seefe s &7 Snizaeramel @ A, AN wE @ ogfeRl
Y I e HETHm PR FE @ s Afeemy Srafre @@, sl IReEice @
GTg AR TreleW FHCe (90 wRe TNe efeRmyl S[erss ¢ *festom 4 Fee 7,
Tl Sree=d AN TN @O g WG TR AREE AT T Fce AP
T(E o SrelEH W wRe AR TR ATE |

R T @O AlE, dYfeRmin W9 @30 SR gl e [Racm ok @ S
AT (@ W [l SEE qrg, OF T THME Taeed J9ER AEAPR T(07, (@TNE—
FITOIER IR A @IS IR G SRR siFeht wee MGG 727 | ayfes
Tl T2 oG W T IHNE e @M REwin Seom 2vz| @2 Thice 92
FeICR |

(vi) wielbfere F#itwa g 929 (Less use of non-conventional resources) 3 SIS
G T 9ime e (o, e A AFOT MER G MeTE | dNe SRS
7% g «fesritm IR (oo 3ice {1 e ve Wy @, Reprerer widfis s@ s
TEA ARE e (SNl S A ZEe UeR oiw fim @ei@ et sAfEd I,
oo™ N @ece, M oo HfieS AT (substitute goods) E R (@, ©ItE
uee SRR TR, @R HAER e Rl Heo Tgs, sieikge Serive e
I T A2, SuEfifEE 56-aq wme Tere Bia a9 TN Aeca|

(vii) TR sfeQeaced ePfRdt (Difficulty in recycling of materials) ¢ @ fqe
e (AF qed smie [TEIFS FE@ @SR ST I arewea (dag) fFeh ared emief
(AT | O AW AW orwfore WEHT AN, O@ & AfNeE IREE AReI 5y @
IR | e S T DR qred ol SRE RETE 98 9 W @ @ 51, A7
e o, SoRgffs @ @SS cAie (body) Tenf® | FWE (13 (@ G & M (AT
e el w1 JRRee | (e 4fFe Teom fifern A/ ©ies FifRed [ a4/
IR EIER GIEICE FCe A SRS e Gl @7 ¢ TS Teoms (e sifdere
AR SYNE @N-TNS STy FiEE a7, Fee, aien, (bagasses, WCdd fz1w)
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sAferfem argfe qoy smide e aTe 2Rl (@, FE Mo SFE Fore, T, S
0T 7T T | IR Toq AT (e ANWS S AT T, FIE S SN
SR (ACF T AP Q2 M0 26 (o1 200z | *(FF GGlE (A (& Seovae TB8I7[
ZR| O3 6 BE AATRE Qe (@A T8I, GIRIEE 98 e AR (redl
Qe AL FCS SN 207 78 ARRREE Al @i quz g B sifergie T
AL NG| IR TS TR AT FA |

TREIE Folce = oA ¢ wdTifeval 3ba FCeTdl e | Sl TR (@T—

(viii) (TeiR 2ot ALERTAeR (generalised) fofars wrwst a7z F41 Az ©f 0%
| WS (OF1 FACE SR T [Resel 1 I Tt A, wLRe TE (aggregates)
e TR @ | G ORE qe] T (R O fefers Wi it oo
TRCR, GISTER N S SPEe € Spr=sjsfeol A0z | G2 MUEH ARE 7JRTH oFe o=zl
@RI TR | SR W S (AR @ TE SRR G (TR |

SR

(i) wEeElee W A [ax 22 FeiE 9o |
(i) eifesy @ ™ gPT ARG JRIE W@ |
(i) IRy SE STREsl TF T5 |

(iv) e i@ TRwel T=E @ |

6.5 I™AMd AW (Resource Prospects)

R GOER T T R S SRR | Q@ (A T BR(R AW A W
TE ARFENS T TWF AC PO (W2 | HMCECE SRR RS 2pH | SOIreS (W2l
Qo @, FFEe AW @I ACER &) G, WIHRE € FRemaien Safer &y eeie
e A SAfFFEel az I TElee | ARkl W @, @R I e siF ffer
QAN TS | @R <5l (F SP18I i =17 | Tore Rmifvpes Kirtley Mather
(F5cs1 smaR)= (Enough and to Spare) =¢s, “There is enough for al. The earth is
generous mother; she will provide plentiful abundance for al children if they will but
cultivate her soil in justice and peace” (FRFCER Gl S (&l (g, S S 7=
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TP GR YR | Tl OF FWNE Gy AP F™W (G M (e o #fE @1
TRERICCIR B FE) | Mga TIW Jfes (SRR & ™ KT 9 I O@ (&Fnel
TR RFG DGR IR (73| ARFEINIGE 9T € WRAYE ARSI AT TS
IEFSE AT TG | T Afsel ¢ g WxfEfesi@ acE Tea9m a@a—

(a) Tt wisfae 9T ¢ (@@ FIGMEIETE @dlse T TTe e AR AT w6 |
@ (o 2fER Mg IR e =fE ATEn =W AN (o @i FE@ o (A
2y Toee By Ale AW (FTOiE, AR oe (ol @R, @ vefisjE@ Fel
(ToIE, AR (oa1 (AlTIaNg, Ao (oot el Zonfu |

(b) e aRT ¢ T Y IJIPE T AR O AT AR ATICS AR
FAE | TGO SACANGH TOHIZ AT FACS F@ | 97 IR FAK 4G A T (waste) AN
Sl (AF ATI T(F ©ofEle B (byproduct) FReZ IO T(A | WEHE (A AW FATHA FACO
2@ | AT 0O (I Gl 2 W I @RI I, @R TR sk a7@@ (limited
use) € SIPRIKRE ([ (checking misuse) | U=Gl ifbe F=itra &3l (alternate) TS
& g v T 7TSa (renewable) T =W, O@ @ [(EE TomE @ @ 9 FACO
2@ | R—habie *fe Trr g M 2@ SR @ ETRfe, (ke whmfe @
IR IR M ME G beICR | WIGE (e (@ AR el wiicg, ©f S 100
AWET W ¥ @ @ | GG oI e, @7 e TS R [l ame e oF 92
I A Tefpe «fe, cmfe 2ot @ F@ 797 ==

(C) FIAa TR ¢ (I T YW IIRER 2R ST T AGCS A A IJIQEE
SN ZE AMECS ANE | O DR BT (& Al W@ S FE A6 @S AN |
EH—(RE] BN TR, (RE] F2[(TA TR, HHe I (ORid IS AN 2 | ST
@F @I AT @ (AF [T IRAEE 77 57 e ABIces NMT @A 5 I AE@
@ 9 Sisiie e /e i fiw ftem oo @ e Tie M e A | @geiE
@R TS TR (@ (TR SFEF) SIgwe [Fgo! Aoie a7 |

(d) Twe efen 3937 ¢ [e ¢ o yfeq Te @il N aFE @ T0" STel
GBI 9183 =W, (OHfd F=(vd SIFHES AT A | ST B9 (SR (@ T (Fie
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Ig W, TGT SRR Ao | e =ieal NS T Bl sice fow | Fifked Samw WO
IE SR AT TS Hefy, € O T oA TR | @R[ ©IE TR e
Te efes e ATIE A1 sl 1 57 @117 (OF100 6 57 @12 SRS #l9e | Qe
V@ 2 OF SSRE @R (A AR @R todl =1 el TR (dye) B TS, Gt
T BICEE G SeTl (T 9| @4 T (indigo cultivation) SES WG | ASIE T A
Ffaw T @ AW 9P A NG TG (rubber) (FCG | fGER ST SRAIRSR I
FIEE (wild rubber) B TO| GRS SFFRFT AR SEEE S T ATCS | G2
IRAFICS Ffaw T (synthetic rubber) oS! TR| TF € T TS CH(EZ L AR
GE I T (Stuff) I92F FE Teoiwa ¥ e TR | B SR AT T € /R
PR I TO6 T TS, TG IRLANT AAR By I I 280 T oIS
R |

(e) T IM B ¢ T T SRR A SRR TR CleR Wi 2@
IR TR AT | O AGemitdd Tou Ty Slel REE FE@ TR 2R A
2| N (M ONGC, GS|, BS| 29l 3icg] Mgl age A9 SEPiRie Weaifere e |
AR BEE MAZ 2 IFFE] @ (PRI A W oz Fifere g (e e
Gl o SIREE Q4qe T8I M) | @3 FE Tg9 g AN SRES 2007, Ol AR
sifasTiel SlATTETTI |

(f) TePran foage & PRl (i @3 @G T | S e facn B e des =i
SfEFE FAEE O @ (e ACE SfeRie Zw wer | FRd @ [ReE wUF TEeld (e
fifen sof Ffee @@l wim 100 @ oM oRce @2 I8 o4 @I @@E, sifes
GEFAE (\2F (1959) «FAF AR Population control will not solve all problems,
but other problems will not be solved without it” | 1986 (e 138 T SePiRATl @ TFaw
@ 95 SISR ACHEIE ST A4l AGK Sl IR Goikel Ifa SRTed T
IT TP | WG 100 (@67 o SRS e Gl Az 0.6% T, S 60 T
3@ 1 UNO= Human Development= @fstames (rdl Fitvg W2l foig w7, GNifers @rl @

“The state of global equilibrium could be designed so that the basic material needs
of each person on earth are satisfied and each person has an equal opportunity to
realise his individua human potential”
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TG WNEE ATe (aggregate) MHARICS (scale) 174% (ieeim S ©R© € SARFHIE Fie
@ 132 '€ 13807 | eFOHCF, 512 CTITAG (W 07! | @2 (PHSTEITe Gaokd)l AR
TG (13 ToE ST TelfS | W ATeE THTIE (HSTAICS Sepikanl e 3
VRSP | TECRA AT I 20 NG TN SR e R A AR | IR (1 CFCG I A0
IR TE | AFIEE SR T F T2 woeIE AT, OIRE FRIGH bifzhl (IHICS A
(T2 IS AT AN | SR Mg AR T2 o I 6 GF TAT A=W AR5
Al M|

ToEe FReeE gule W e Wew Srerler ARS AR, s 13d, Sestifre
AT ARF o G2 ST [0S ALAOR GG FHAWd AGIKA AT T |

(O & (VIS TG 2o {7 ZETerieie e Mefdd AT [ATIE (SFIE 023
TG T@ T WA 0w o aliFfes ¢ weftafes i@ 32fS w1 faxl, 7, Tivel
e @ oIt 7 gy @ AT S)El (global equilibrium) TOF1 T3 @RIE 7jfRS1
R AR o) AR@EEE @9 SRS A R e FiEer s e 6@ 7jfRdie
@Y GR g [ 2T ¢ JvE Trrel «RiaNrer 39 (A Rpye 2re 056 31 | Sreies
QK G, ORACeS Y WA | eeghors 2R FEe A (ARE @ AL FE AR
W @l vece ARG

6.6 =W AFT®Y (Resource of Conservation)

o F5 (Resource Crisis) (2ITF =5 e QIFell Gz | 36 A2 A HF6
(U ARAR 712 JoE @R GOTE T RTHAE FRI6 (A Yo A IR @
@@ | SEl SR (@R @ SRS TR SOk (2] WO« AR G SIS AT
IRACZ| PR Tl ARAE 2 F00 G @ R 2@ AR, (N 4fe T AR
IR TR RIS G RS AR CIEIE B 0 | oRkre derr dfe wiaemel
(social responsibility) (A(FE =W FAFTHe SR FAC02. A |

e Y oY W wdTifeiv @ T Mo S e Al iR | AR
k@ B, Fe, Sl@ (o fon 2| IT T TFERI JHF W w8 A | To @A MBI
ToW SiFEe I AR TO2 OF Ae A | OF FICZ SN AGTI TN Y] | 2FFEE
O AR ek N i 9e | A A vz AR s e B o o,
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qifel e =l 91 Face1 g eoigin Wb gdug 401 AE—a @AE 4w femeom bl
ACE Al | e ARy, Aoy, AResmiku @ [ e [ 9N | ARGREE ==
SN FTARM (AF TR T O (6T TR GR G R ARerS Aife,
RIIEAR IS P ) BT S [ B [0 B X BB 6 B [l | [ U B I E R n e e i oy

e [l ub qfewd (3 o =1 5@ @ e Reeli Gl e, € w2
siFfefeeTa (1 fea | IR i N 26T e (AF METHET AT OIS
R 30, o o ReeRl Seber W (e [ [ @ | SikE adew R0
A s ifsfim @@ Seb R ©iEm, 9vem aFfeien] G Si@ =l | IR iEw
G ZE BeAMT W6 (@ ATE | SR A @6 @ @ @ wai aferaieiem
e B W Ely (@fe)a o WA T ST AW T IO AT ol |
“Conservation means a sacrifice of the present generation for future generation” (Ely
quoted Lay Zimmermann)| wigifefw L.C. Gray W= @ F&TF T AFfed A=W
JRAEE CFCG SR G Red oS 79 | (Conservation) ““is the determination
of the proper rate of discount on the future with respect to the utilisation of our
natural resources’ (F& (FT IR FETHY T K@ I9TE (wise use) | @ [l @ Fw
e SR Btz| IIE @ MO MFHA T ARG S2b% f@el (elimination of
needless waste) | SIS =Y Jece frepifiel (economisation)-(F @RI | 5% Acgmwel
@ reqiffel @& 77, W Fe @ARIE I FE 994 | I T G0 {17 INEm ol
SRR 5y 2RI oM A%y A0 | 9K Sreanifel @ [Kvw Reavam Al I9g@ |+ S
73 (substitutes) IRAEE TS ool @oce M@ | g freqitorm @ W Sesivm
€ (ol AT, CIHE Feifrel T el @R

SRR (] SR 28 YRS 9oy (A [GmeR @l w5, efRayces o o gl
AL FE A | IR O FACO WG OF (@ TER) RS, Ko, 7 92, [0S TSGR
S FE SRS AT I FACS AN | TG GG TEIE W e 8 IR AT
g TG AR GIE | W 9B G A G TS Gl IR T ™A AN
FfeE MR sifed GHIET W87 | &+ [l S o T —
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1) R Rewa w@ 99|

2) S7by faalzel

3) =W |

4) SRRTS RGH TCE SRS AF ¢ i FHEE AP |
5) %A AN = @i |

6) T ogfe wdie o oAfbze 7 YR G TE @ |

7) oz AR, oifigs 0 W AN TR IR |

et sce Conservation involved a reduction of the rate of disappearance or
consumption and corresponding increase in the unused surplus, left at the end of a
given periodl Sidfie W RkeE € IR AOF W FRFHR AL ST The
fundamental issue of conservation is the proper rate of expolitation and utilisation of
resources. In the problem of conservation, the conflict between group and individual,
between solid and private interest, finds its most piognant expression’” | igffe <zl
PR (B e IfE, AN ¢ Jfeore FLR WA v awH w6 | IR AfE @ N
ceitod =ed Weifere | Tesive I9ER @ TV IR FACE AS ASE [FE A0S T
SIS i Al (oS T oyl 1 Toe w1 (@ aiftme T SfeRie I9ER TG Sler
«fne <ifer @ AE | oL o @ FIfS SPffAtdTe #fwE | ¢ Conservation is any act reducing
the rate of consumtion or exhaustion for the avowed purpose of benefiting posterity’ |
Ol ST G el @ TEEEe | O@ vy il FIPIEA MR AN T T Al GT)
WA (i) T Tesne ¢ IRAEE TAYE [ WA 1, (i) AT Wby % <,
(iii) R A T IR (iv) TR RIS AT, (v) Srepife ¢ (vi) i@
vifenl, Q@ ¢ IEE @l giges! |

6.6.1 I FFFF wie¥ (Significance of Conservation)

Odum (E.P. Odum) © Fundamental of Ecology-CS =W F<&=(od Sl s
Face fa AT @ aftg 9fb wdare SieoRl zag| A (i) SAfREER @dre SN qE ALl
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(To ensure the preservation of a quality environment), (i) ™>I0@ SIZe € FIFACR
T TE B FE@ ARG aAlze, SReE @ SAPINE (@l Sps ql (To ensure
a continuous yield of useful plants, animals and materials by establishing a balanced
cycle of harvest)| @@l (7@ <76 e T, SN ASTR Gey Tew siftle [,
T IR ATIEN G @R FT AT =G IJI2[E oW MTHET Seres
SO |

6.6.2 % FFFCR araearae (Need for conservation of resources)

R @i @ ORkee IREEE T @ @ AR Am (dlftee 9l ekEsie) g
A G T 7EE| ARSI SIS (TR A GE A | G TSI (IR SR
AWM (WP TeA G Fisre IRAGE T WS 2@ GriR | e T GF b A7T
T | g vz A T SR ToFe (A0 ANfS N IR WIFISIE F0 AR |
GFE T TR0 THFET G- Mg IS | ITghl Gl 77eq 7w | g SRedy
SIfEeeIE Mg Fo! @R G2 SHAATS IF @I 1 I & SR 2R wREereiE
I (IR ROR @ ordl (oltr. (@ ISR (G el 33 *foicd ITe SItRlfre AR
AR 4TS 21 SE T ACE | 4], R Bl w9 A, /TR ol sifafeien
FRfeagl TG ACF | GRT! INGH (A SR 2R TATE AT | SI2 60 5 T ATHER
T (i) AREER ORPy @™ A, (i) 0o TR Jrellie Ko orpe A0, (jii) 7T m
Ul T T (@@l Si@Eel, wefes @afe T@| T »el WeEd iy [e,
(iv) "RGE T I T @7 3 T2 qofe @U@ el e weaE SFEF [
MEq |

sicae @feRite #iFef (Historical background of conservation) ¢ el =femrs wiesl
ST AT THCF ARA T @ qRell w1 A1 | o o wEere fzm 711 W @fies
fAeR FECerEoa SE (1905) MRFToR & ARET weel % T @O OF I | 0L
(AT (TYIW ORCS &F (@ FOI@ (0N Y TR N0E Goolelcs 2Iew a1 784 |
(Flerer) @ (ToR)= eI (1924-32) *1f% ¢ Foaa weg e (e T (o[ wQd
@2 *fE TR IRIEE (1IN ¢ frepiftel Fw ererm w1 =) afre @2 Farer
(SR N TERE =@ 4l
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1930 Az o wftsifes i@ (economic depression) 5% &A% ‘New Deal’ It
G Toel ARFEA 2O W | FREFW FCGCOCEod 2 Tor AR FTHEIF T AGICE SAFE
FE | @3 Y T AT ABATE T (BB FA | frorw Regras ®owe 2rers
TR o 2felt i eem i [ Wie wmite s | w@ifs ik (UNO) eifsw st
T SIgEes ([@IPeR 9wy FIFfe (o T~w g Relfresa e a7 sice Suoczl
FeAcE Fish and Wildlife Service, e@ite Finnish League for the protection of Nature,
T Conseil Nationdle de la Protection de la Nature en France, &G Forestry
Conservation, Animal Welfare, 33tet1 Swedish Society for the protection of Nature
Bepift kY AT Boe1| 1970 GF WICE AR YA @ T @1 @ S SCEA el
¢ pfe 7ifre = | U.N.O.- The World Hedth Organisation (WHO) € The World
Meteorological organisation (WMO) =igfs siwsifes kgl feamsh #fica wad ¢ =g
T [fen e Aod @ @ | TE e Aifiesited T Fa [emfefes o6k biice
9 | SRS AT BT ST S ATHET Sre< BT (chipto) SIwiew, 2SI
AaforT 7, IVeT FTHER S WMF, 2 SR Soaesy 1972 @ 52 T (T
102 &9 3@l UN Conference on Human Environment, 1992 #itA 3Al G« (S
142 g= fe-fe-w@ice UN Conference on Environment and Development (UNCED)
3l The Earth Summit scem 2epiin RIRpIA a6 SicwieTes by Suigae | [fon ol
NAASTEA @ PoNE o A S, TG ACE T3 W |

6.6.6 ™% AT e € “wfe (Resource Strategy and Principles
of Resource Conservation)

TV FEHOF T AT Wi cgiewe Agw @em =@ (ba 6.4) 1 ©@ o
FET (S AW THERE AG(ed I HE A o0 @ | 7w J@wer [Jfey
Jmfoute @ @I SNEnT T T —

(8) I ZPT AT @RI ACHF WP LT AR Il O COpPE TeAm |
geffe BT IR NG 8 WG Y7 FRE@ M AW 71T AW 41| 9T
rerfaret =1l veet |
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wis e Jarss

(b) ReR-REel @ a977 ¢ freafrel (i oiam Toinla (v vy w@ba I9ga
Togd G e A 2| YR ALy (Fg @eTE @ wqia I9e w7, OF [
(substitute) A & e @ aEd a1 =W Grwg [Fg0! R @2 @alee =3 |
Fel @ R 7y B To [ea sTorme o@iee | @ [RedE sgie S R[ResiE
@R T Seoive € IR ¢ ANIGE TRRmeR 7 (AF JeJT N o @ | qrHig
AR @R ARDIe FeliiRFeiEe aml 208 |

(C) TR 2R ¢ AN MR (g GF Wfe @pgelel WA | @3 oIafe SReTs
T ofbZe AT SIREE SiRe gl ATE | SEEl S S TRk (@ SRR G
Tl (R BT IR B ST (TR S [FB] ACIA] 7S | 20 2w [Gfepioig
(AF AR T & o], @ 7T (R ForGr (AF Toal FolG (oAl FRE oFfone
FPIICER @97 Blol T AR |

(d) ¥ (AF FTE A GTR ATES TreEw IFACo (I TN € WHEDT @ g
s ST T AR T AR | AR ol gy feawE @it @it TER R v sk
oI Sffore =1 @ TFCE SRl SR (@Rl 2HeF9E (Recycling) siafers @ w1 omief
(ACF Tl T SeoA T8I | g ©f a1 = 1| WLl ARSI alftwe e oHsgion
Y Al GR AT 99bY 2 |

7, Afe (oo 2eifK siftes T Sl 49 TS A QSTER IR (FE IR
T 9T AP ERE | ST (@Y FACS AR TeAT A5 FAE | SIfoES AR SIS
o W A |
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() ToTTe T@F 5 O I A @ UEE ARRAEE ARG TN A, I (A
opd Toiele T ofNeT AW SF ISR I (Ol (oG IPRESE Yol (oG (A @
Tolere waif Alem T @ A I T AW AN TG ToEe T e e
TS AR (% AN ZA |

(f) sfice fofere s e IO ARE SES CHEs o6 SAledl I (@ I8
@ IR T, (P ITB I IR I O 67 FF GifEm @ @AM AT 9o |
& TIER Toia Tofe S SAmIFe R[R@e o0 weet S 2lle T=Ivd 92 (substitution
of less scarce resource for more scarce one)l (@ I 5 CTRHE I T
@A FE GG CRIE ETefe a9t a7 w0 s =@ 1|

(g) “fFSEy A RFd T@R IRDYD AW NTHE AW @ | G20 TA>0d e
EEETS) T, Al SRS TR W TS TR IR RS ARREE W 2T | (T,
e Tesive Il 9Ed I SeifE (hydel power) I9EE FACH I TRITH
| g sl #1F® oImieE (et eiRfge @ sice ol i @i w1 e e
SMIE (O R (®G (25 Telge @ (mini hydel plant) todi i wem ez
Ty 2E WRIE e TS I |

(h) =il Telely *Ife TTwem Ol TR SISl ATICS AT IE | AR 92
T I e AW [ () @ TE@E Sl ATIE = @S Ao ETwee AR
IE | FENE Gl e TR e @ F@ [ «feq N 781 FE -
el @ IR AT | SRR SRy @mekite (i) «fe a9em e Sy w@hie
TR T *E A T NI @ (ifi) FRT el AT FCATIFS F BN
@ oifwiel REwRy Sesm 1 AV | WS 6 T SRS (#1R (AE WG 1 5 @GTE TS
Teo T TS| TG 2 T WIHRS (G (AE A AR TS Seolve e |

(i) IR 2Bl oo T AR I | g [Fg 7 m =tz @ 270061 |
i IRFEE A AL AT T A9E T @CS AN | AR IOE ML AL T
aMg NIACE, R &9 A A M2 2CH G2 S, & (Pearl) Acelgg A A Tge
wfeq b e Avime oy g s 781 =@ |

(j) =iy AMEE @Fm (social projects) GFWE (TN TG 8 SR AR AW
AR oY EE FAE, WAAME ©f (O ORACTT T IO AW L ALY FAA |
ANIEE e (social forestry) o (AF GFME (T FCIA @A AR, oS ©f
coud SR @l I TNE TITel TR, qre TR THAME AT @ W@ e[Sl @i
383 =W | Food for work 3l Fite awca A 2eiifn 2i<6cal Slic] AWEG (o 71 2| G3oiE
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4O AP *FE AL MR 9 2 [ & @ *z8 TorEd Wi Aoom Awice
AR R |

(k) Tesive RTeTIFa0ed (specialisation) T ¥\ wFel AT | O 7% &I
TS M TAYSOIR IRTO 2 |

(1) ARTSIE FT=2M FFHFER G Sfom qife 829 T S T FETHE IR
ALE TR S W qife bl 26 v | fon foq swom e o fon fom
e qIfS 26 IR | oS! SRee KW SACHABGAT SR (1 (@ SRey, WA, dfeieemiel
2oiifrr foq it Tsitna SR ooy fon for sl TS ol F0e | (TF, T FRETHER
CFg @ TG ST @Y e fredifTen WAl ©iE we Aledl @ AIE | e @A
TreieRe A (oA bRilce 2@, GIE (SR IR T Bl Al | SRel) F<EHeld
CFCE I TOF ARIAI Toa RIS TS FA |

(m) FEw @ha (g AFRoT A (FCA AT ARG T, &N @ YRR
CHQE O AAley, IR AFhod THmR [Fe 2ol @AW @ oK AR BISEE (transfer)
GO (P T TG AW THCR AR (SRR (AT . TR Wi ¢ sl
AR |

(N) @02 ©IOR T I ARFE GFE (AE ST ALSE 21 FREIZ I AT
| we oo ARRE AW IR AR F@ @@ | “The reformation of railway rate
structure affords a most fertile field for conservation activities' Wi @Ee® G
welfdePT IR TG ¢Fg (Ely) |

(0) SNTE(foF FZAMIS T MIFER @F @ S @71 TTe o IR @
ogfeare Tafer TR THA FAF FNE (@ @GP Witz| TTS HSTER AR (AT

THIPNE (ST (@ @ A T0AB T 2@ ©I0e (i W2 (@12 | RO CTS  (ISTe
qre YEFFeld THFe A I, O@ AWEFSIE THAFe FO A | FRd R (e
vl BT O T e (MHISTENS (Ol FEE |
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(p) SPRAT FTEd FACe AR FOe: AW Tge 2(d| I el Bivl I (oNE
TSIl I A | TS FE T FTH Ol T | O3 FRIIEE Chw o fmgee
TAPRE I7F @€, [T FE@ TATHE (HQTEICS @AE T=2W AT, 26 SoiRa!
G2 GERR SOiE (I |

(q) sJfARNcS Fima SKifes [ a% Jrad e, [ew s@ gl =@ w@gs |
uio em 92 T ROT 2R | Y0aE GARROR T2 W A% 2@ (90| AR (oeigrel
R FEFTel I FECz| JA QO 9, 0, o o4l Agfes ¢ A Koy seem
T8 @ oiR el fNEe Soge I9% (6Tl @ |

(r) PRFS, TTO AART QORET] T e MY 0 | G Fleee d4ie il fiee
A PR 2P| ST T RS TE T(@, ©93 (7 AW NTwel wrgsl okl (|

() W AFOIE I5q @ (@ TO6! WEDE, (A S TS @O A<Z
IE ATH] AfOE o I AN

TG € SIS Ty T FoRTHTSI@ IRT I UG | GG TG IS
e ¢ o ae Jffce Fe T@|

(t) TR TR FIHER Tl GRolelid MTHER R € ARGIToR 2 (@RI
BTG | Tolcel Qi Tifarel 2ol (@i SUieiE SIS (¢ 1 MBI a7 | ARG
TG O FT9{(F SRS Z(F Tslold T IS Gl SIPTe | e Fagel 2ol s
Tifs FRfTa ST |

iR AR W HSE G0l (el ST 1 ACR| ORGP (e TG FETH @
Geiighl (wetland) 1 | Seiofl sl (A oiwal g g gfice colte «if1

©I$R TETele (underground water storage) AISEE | I R T AIE, SfwE @iy
JqE | ACTR A7l FAE, T7l TR 2@, SRe WEd 7@ 8 AW SAME AIZR)
A
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e T2 AP MAEE ROI@ rdl T (@ 2 Frelw (26 qv e aiw 10,000
T et | oiE (iR kel WS Al 3,500-9 | 7Y ISR @R TEne eA
2R TR fFId IO ] I | Ol (ST 0o ASAR T 9T FAFOR
TIRAN SCE Wg 5RAS FC AER| FIRAR Tl 7S (Rmplidt ) oAb 2@ qAcR| (SF
W I G B W (@l 2ol

AT A TFOER CF BEIE (Rl Az TS GF I (1999-2000) (AW FEHOICOL
32 5 wfewme &= 2tecy, Qewl (AF 90 B, e 24 s@oel (A 85 B, wiwe
24 seell (AF 43 T @2 @R Sfowe ol SiieRl @3 (A @R IR AR
N AT TRF FAToTO! S ([@CUCR | IS T € (SfS @ISR FCe AT
g7 Toleg 9|

TG T Gl WY e (163 GeT) TeglN foT Al S Ty AT AL
B | B2 T $© (FeAIRId | T A FILR. (First Information Report) 2ienia
FES (P TS S Al

6.6.4 Reem Reem 7=iw 7w (Conservation of specific resources)

QI RO [Rew s @lce SRl Ighl, oo, FRgh, I07 ¢ AN A @R
2T TGN @ SRR A RN (F(q R Aol Y12 ARG | I SNe
@ TR e wesifen sEebie W97 TR g em R ed|

6.6.4.5 JFgfl FFwA

SfAdl AAAE ST @3 qAR T WS MR e ITeNE SoifFel THCT
AOT AR TS Tl A9 S AR @ W ATl ART dn AR @en
2R | w98 FA.0.-97 & 2P (1998-99) (4l AMthz (¥, 1976 ACA SfAqIce (NG SR
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sfaeel feet 423 @I @391 1998-99 et @I wifbrarg 419.71 23| widlie Rore 22 a%@
SRR A 24w 3.3 @It @3 I (5a 6.5) 1 fRSIE N PRICK So@EN [i4ce
206 SRR G SRR e o vk | /Ko (e srey sk e Monte [
I @S @I | W @ IS A@EE oMo == (B9 6.5), @—

S AG G HRATIS Bl ey ANC
#1{s)la 2 frfEs
GLGIGIOIPA (- :

** erszzmw ‘m{." E

I TPpe s QW (7

wifaibe eyfes e
EEER)

= ARCTH DICsT
3T ¢ e

AT T FE

5@ 6.5
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wRe eferaiy ¢ AR ¢ TG (FOIEHER INEE AR @S T

A | FACH THSECS OE GG T R (18 T S 202
@™ (watch centre) Itz | UZ9R YTAHY REARE (AR SNYHF 497,
wfal s @i acczl

GaeE WATA 3 GIKEE A@eE@d (ecology) ¥ AT THAMA | TS
€ TR TISH AFSTAICS TEG 8 AY T I | SiAcoe AEFHre
JTS, ST, YR 5T 90 O[O € 7Y FFHER SOl ([e A,
e TR SRR TR TIB ARATES |

oo wfire FwEiel ¢ [ien Tkl FREW v =iy 2@ Aecs #Aw |

CICRCE IPTGH I SIEN T oeq TR | GTe GIFUE (@ & ShE ghm
@ =1 R, ST (O FREIT FE RIS FACH Fe W | IS,
Il FH € SCFFRICE GBCIE@ ST GHF INghire 7fFde = 2@ |
ORCSH ACTRIES 2O I B FE TEREEE GF eI TR | GQl

e 3 (social forestry) e (s ORI SHF FE Tgd TS
AR F@ SRS FlE FE BB 2R, GRG! FE SRETE A T
e % 2R IR SRR R Oierelt Ace, o [l wE FEE

sThedle 27 |

fafae swpad ¢ 29@, (ol 2o saER T e stepre i Akl
VA, SAT AR Y@ Y@ O @3 | TCEe ¢ JEAIE Bl AN
TgCe O T swpiRd R s 2@
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5@ 6.6 I I I € TeAWH

Tfgn Alw, (GoAR | GG Tfgng A qeye [ Ssigm e |
2 T2 o ZEiE FEFH ACHE, SCEAGATS], SNz | GIib GISTE e &l
i

e 1967 el | “w ~IfFv= Ao (Clear Air) g Bl & JSAIE |

e 1970 s | G World Watch Institute~d e #ifdcast Reaiiat

GRAAE AR TARE Tl (e TRy Al B AL sjfad
fa=m |

o 1972 e | ARG AR oIt Tow1 weE IG | el e =
e, AR SR AT @ R 9% (el T |
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e 1979 e | RPN wweceE 11 & ol Aol siffes i
pfe= 2e11 Global Environmental Monitoring System, International Register
of potential chemicals€d 263 = |

e 1990 AR | #jf 120 Txe @M meel “sjfeq] MRP1-1990° wPg eI
AlfeTs 2 |

e 1992 | Twe @ TmmeRa AR 166 T aga ficiw, W@,
AP @ol @R afsfifaom Fw afser awam fe-fT-tamikers =
ACHEW (Earth Summit) SHPe 2|

ORGl ITS T (5) FTE 4 GAFR IS HR IS qe e, (6) TAFIS
9z [Ce 7 Fol =W G o A2, (7) FoaHF ¢ T AREH R IORNS 7@d Fafge
ACS], (8) WiEH T @ WEEE [ARLY AT 8 Wiz AeTdiaE *1fF [, (9) oy
TSR AR FHAA, S SCHIATHE o2 (PG o a1l =, (10) NG Aol
ATIC V=PI |

6.6.4.2 TETTPM  ARTHA

GER O G AN SR | %Y N w9, AR, GRS RS TE G RNLRER
I *$ | o 2T AL A WA O TR (G 08| FE @FUR o
WHEE 1999-2000 AMER G (vl Witkr 1955 AMite Wiy (@ Tel Alem @@ @
I @F peorkd Witz Ofs e mifvdce WiE e i MRS g st @
SCABAGE Gral TR TR 2KiaE| &) Ge [RRIF) Aol 92 SE SEee @ Sl
25 JgE@ (oI5l 2fRSE W FRBIRCe @ weieR (Al (i wice | dfe femercTm W
GFEcE feel Ace 7@ ReThl RER @ (A (@ SRS @ A g
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@itz O ST 25-30 I2CH SARE FF6 (OF SO A0 | FEOR 52 T2 2[0S SN
@A 2T € CT6F TSR ITPhl (O (02 W T8 2 2 @ [T SETR| TEpr(d 92
FFCHA TR 2E GFME (T Gl AR, SRS (Nl Aec weiel (urbanisation)
@ féme (Industrialisation) G2 305 (A0SR TR €21 Bist | RO @ Q@I e S=Pges

(A & & A% A0S A |

@il =27 (urban) € it Afels sfta M =@l otk Sl aer 9% w9,
A TOR SR FF A W Fol 7o e qo T GIFE @F SEPE | R
G| AT SR GO A TRILE EIF & 7 Al SOl (OF] T | 70
FE A IR (Al 7o | [T e FEEF TIE S0 Te T ARG S AT (910 1+
FREf ¢ IS STepReR o FREE Sk @7 2@E, w0 3B I 6] 99 S
@5 2@ O Ll AR SR (7E) G TOR Teigel I ARSI G (9l | e

GIST TR NG (oI [FH*

WW@WW&W@WWﬁiWIW%WW&?W@T
@WWIW&WWWWWWWI(i)WWE@&WW?ﬂE
2(J TMCS, & (16 (A (A0 O a7 20 W, (i) TRrrer A% Faatencs foR aeice

7@, (i) @AE ERIE TSR T3 (AT PR Tl TIeR SETeleR oNrw @ SR

* @ ARGRGRE G WRE S @ A TR (Rl |

** SN (T SIS B AT T RATI G A WA WEER o[ WEE 2608 2W, S

(oW *ZC@ oF T AW Gel 7% B AN
*E TS TR, STED, AT AREF (2000 ) 4@ TR TEwA @0 WSTR[ A |
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TS @ FIAE S (0 | FRGE Il 263 I (iv) 73erel el afre o/ sem
IAE FEA | GAFCE T (SRR G ST (I AE € SR e W2w 01 @
A, (V) 9B FoFCIE TS R FA00 23, T @I @ A W6 2@, s
(S ©IST TETOIS ATE | (vi) Mice FfE SeR AR SRIITS A0S I(@, IS Tq9d
Hy oreAl HAE@ W (vii) TR T A (ST AN BEE A, (vidi) TS PR 78T

A (@ BN Al & T B W FACS B |

2 q3 IMAER TV ARTEE Kow, [t @R [onl, e i
oS, (FUR FWIEE IMYT IR A Gifiw @2 Prae v @
AVEREE NEE Wil @ R o wpe @i w2 oitgl el e
QT 2R IR @ ST QIR AENees e e e @k et [fdecers
@l ATz | R TEedr S TSR IR RO @ 2@ @ wEE 28
el Aqeq ArRiy e e Feifhs aferie v w e zrel He
AHFSIE ATR GHFERI| T17 ATl SREe T, M GRl F© T FR

AP A9 @ V|

S oW T A% T ST JHRER I (A T SR SR T
e AR | WISCER GBI TRi#CdE o P, SecEiee geke el
I AR O By W el (STt @3 SI%ER W wiF oite Witre
TR Ol @CT (IR FCA THER GRGCET T AR 00z | JWERCER
TR (AT TH P! o R @R I T SRETSIE I IR | S
aiie. @ P, Tg9 M Ifa q60z A | GEHER STeRel I AGI AN AL

S e AT WA e Beel qez |

— B ¢ AR 2GR, Se3 Ge, 2003
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(ix) FREHCe Torg 7 FHoamE T I92 FA00 2@ IR IVI T @ DR omief
wireR el fied Siefces Wit Afe oz, (x) Watershed Management 3l seifireifers!

q 2P AERIER AMANE FFT SRS-@IRRE AeR FU FeRTeEE it
AT | TR SR TG GNF A%eiF, W 9RF, (U], QIER 5
QR WS @t A, T S 4-5 A A WG, ST [few wEmeim Aud
A N (@ @@iten | e @ I wele. SRREE ofi-(da @2 Al @3
gl foat 11 SfRE Wi e, AfS TR FETE TSR] T[WE IR IR
(AT TERRER 27 TfeAIfe (O (ST (OS] $F I | (SRY T&1 FWl
wiE #fieE e ofidl (=26 = A, WeiE for 2o Tp, «THR ™ ' (A
TR Te | WA TE @@ SR6R GRhR ofid @8 @5 Ie A e
e e IR ToiE AN G e 7| G A (ST A6l
T (F2T SBE T AP SGICS AR FE | GTe@ NH THole AT
A | SR K %ol | O JfRd oel eceE ok qed iR A bee AW
TG W B0 WP WS €@ | G=el (=6 (®F @IefF, WS I[wE 40-
50 e &1 e, @4 PICAICS ARl 2 GE ACH | vl & JRRIER [
S T ST A 910G BrI SR ) AW (River Parliament) | (Teoa
T TR YN TR (Fe (Sal TLHCZ| ©OIRS! (T MRE @
AN (T ABE @S =W Al

g ¢ EPYRICS GIAR e—erl i, Siawaier #fk@l, sotel «feied, o000 |

AREN SNe (M FA0 B, ACT APhon A AEIe Al Pie agfen v sl
TRe YOI I A | Keda (I Tee 0.3 *eiRH ARy |
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6.6.4.3 I AFwY (Conservation of fish) ¢

R AT ST T Zee O Aega AiFfes FEE 96 AT | T0E demerwrel
wie TR BCs (=R AR &Hl ZCEA, WMo oo (rdl fre ) W @ A o o
Ace, Rel @REE @ @3 @R g 1 7% B 20w, ¢ Nz 50 (AF 100 &FF
e ufEg 600 oF fTx siice| @3 o &g oidl (=G (2T Ty, AFHT (AE (FE | SRR
O 2lITia NefE S R 4 2| G A I TS WA AR TGEG | TO Wy
I I Glel @ YT S-SR IRRIER e N ARSIE g w902 | Sgfemsice]
oA 8 AYEICF AT @ KT O WMeed AT FeIR | we by g o
BORIE R WA I SPIR ACE LT g Al TP A S Jo1l 2 | @RS
David Cushing= te (Fisher’'s resources of the sea and their management) Z«i<os
TfeTiceRe NS M@ G2 MWIF6 @2l MEE| *FEFET (AF 7@ SR GRSl
Meed s @R, TSR ¢ TG IR GUE I8 NACHY ST SREE AR | [eael
(Graham(ed)-d e (Sea Fisheries : Their investigation in the United Kingdom) @@
SRS THIRGE T THUE TS W TeAME AN w%F (The greater depth of light
penetration and higher temperatures of the tropics may render production there almost

as efficient as some areas in high latitudes)| T “afe zo—

(1) @Ele afors [y Sited Wed Se ¢ GRaa@l deer [es |
(2) T Wy R am A Wi BifRwR A el @ Wy @l

(3) S sy @ [WRm F[ (Prohibit) |

(4) [z @R W (b ST 2oe |

* TRl Ted SR ARG Toipe «Jk wiEd SiEe B @ WAl Soipe Ao @ aE
TIPS To A G LT AR W L& 2R

Cushing sts (1) {eR =& Suicfer (East Angolion) ©iFta1 (2R 3%, (2) We s RGE TSR
Pz 3o HIEE € i e (AT PETHIS Wy, (3) WERE ARSE @R dNRice A, (4) S

4 ToAge AR AT Az @R (5) TG € FI(TER THFERS! OGN ALK € AFTE AoE I
8 @R M WA Resasel@ e oIzl
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(5) Flaw TA W= ISl AT |

(6) T ~lfER SR wizd @ e & IF |

(7) TCACS € TEHE W WOR I77 41 |

(8) wo ~iffaes T € BARNEE MGG go A= T % A |

(9) wer-abary w3 @la |

(10) TT SIEEAR TASd IMRE T € @ [Ew wweifes TEifie! Aol |
(11) SePEeTel ATl 2o |

A I @R Ew BemaE oy g 97 @enl TrEE, @WH—(a) e TEIeE
ZIERT Me—IRTHER Go) SIweifes SR 9f5® 2ce, (b) 1936, 1943 € 1946 Aits1 North
Sea Convention (T&1 A9 FCETH )~ TSN (ISTEN SIER il (6! SiteT ™ I92F)
8 (R6 Mg A L€ TE FEERIT 47 FECE, (C) THEE, TS, TN, FAel 8 AR
(FOIEHE T AAE SPIRIER G (@I N@=eeid s 200, SRS AR 51T TS
REPICTR S (<RI, YR, TG, Siel € gEwRicr (Central Inland Fisheries Research
Institute) ZIfe 2R @R TSI U ILTCHFCEH SAZN, @I 8 AAFHE FIe FAF Sy
The Fishery Survey of India =it Y=Ere @ =N A=)

6.6.4.4 JFfaef AFwe (Conservation of agricultural land) ¢
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1) o R @ TF o b wEaE |

2) @IS Awfore *FURS (Crop rotations) | €8 GRNCE @ 79 20 GFB T
B e G Bl *fe W% T A O T W W e, Woasf, =@l Tonft s
T GNCS ABCEEEE (Nitrogen Fixation) 23| @ T B4qe! &y 2GS |
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3) Tl Tfce A9 (G BI¥ 0o 2@ (Terrace Cultivation) | are SR ey 2@
q1 Giice «9 FoE Nba TS R erm (AFE @ @1 SIS ARE 4l

4) i GRS FORMSIE Aubid fagd F900 2@ | F9 AsT@ o 4@ 4@ b
SEa 2 Bt Too BT | IRl O Ghce (@ 2ISbRe ZE el A gergf wrerelfy
O 7@ ORI @R YRR W AR A |

5) Yo BIF T 2} HIdE @S q2d @ Gy sifew (Current fallow) ¥t
AR ©IET 2| are T oiF Tdael [Fghl 5@ 2 @ o7 517 F40E Ol w6 sAiedl
|

6) o7 77 GhiCe viI A Tfd TIqel I AR | IS AN I92 TOYF TS
IR (el e | PR TREE AR T2 GRS AR AR R RIS FHCE | GO T
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7) (TG BIEE WA G SR, Wfe A @@ e 2fewn todl w0 TE |
aTS (R ERIN RGN B Fee A A |

8) w-alifes e (Desert Fringe) 91z #I9ICe 23| G GHME o NPGHE AR
@l 9 AE, ST (o T9d Gl SEEP (AE YfE A |

9) Jfew-aeiay 1A (@K BB FACS A
10) Gfim Reel fEe 9% (e wESE |
11) F@ie #fss (Old Fallow) 8 SRRZ® &N 7Faid Fd A |

12) FoififEroeid e 9<zE (Planned land use) <Cs 2@ Toiifi |
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6.6.45 2w A (Conservation of Mineral Resources) 3
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(5) =& ¢ FfFIT Terfol Aferm om fie FEWA (AF TAAE @ AW Besww
1|

(6) =ifbaBE® (non-conventional) *fed a2 TwfeE F1 |
(7) HEee (T PRSI e SiRheE TwE 9|
(8) ¥few=y SpRICR FE (EiwR |

(9) 97y Y A @R

(10) GePIboSl ST |

6.7 W A@W SyEE oefeRE (Recent thoughts on
resource conservation)

Gl BF @ Ao TE GIIIE MR (@I iael 5 W, @ e ook
2gfERmg e emF 9B TE T=m 2w ¢ [@bcg w2az 2fs qibez | Aot

201
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@ S (ash)= ISR e (afforestation) 1 ZACZ | ToleZ (ATE A SEFHCGT AR
Toige 2N fm I 93 SRy e Rl TR0z | 9o (e, Sfen Reek, Sk
@ EFHREEN @eiE S S | Nt em oo (R Gt @3 A0 oMot |
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8. gl Iz
9. T T

10. =fex & ~Ifen

6.10 TeaseT 3

S - 1

1

6.2 (v) wi¥lifEs wiesl (74 |
6.4 (i) wIfFe o (g |
6.4 (i) wielifEs S (4 |
6.4 (vi) SiRHifEe wI* (0L |

S - 2

6.6.42 ¢ 6.6.4.3 SiRHES wH (T |
6.6.44 ¢ 6.6.4.5 SiHifEe wH (7Y |
6.7 SIHIFS 2Nofiea (7Y |

FECAE eIl ¢

6.1 SIxl (WY |
6.3 SIx (7|
6.6.3 WIH (MY |
6.6 SIK (MY |
6.5 W (W |
6.5 W (W |

6.5 W (W |
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8. 6.6 TIx (YA |

9. 6.64.1 TN (7Y |

10. 6.7 oI (W4 |
e Teafefer o ¢

1

2.

6.2 SRR (V) SIH (74 |
6.4 SR (i) BIH L |
6.4 SR (i) SIH YA |
6.4 ST (iii) TRA (7L |
6.4 SR (iv) ™ R |
6.6 SIx (A |

6.6.43 X (74 |

6.6.4.4 X (7 |

6.6.45 T (W3 |

10. 6.4 SROE (V) SH (7Y |
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Sustainability is defi ricd in terms of productivity and rﬁmagmmnt as @ production system
in which 1echnotopy mnnangmn:nt inputs do oot siversly affect biophysical systcm {Camen-
ter and Harper, 1989,

Suslailabie developraent implics the achisvement a steady saciety with a focus on

Benering the quality of uman life, using enenry and resourees more effi clmu:r and consid-
ering the limits of gmwlh (Daly, 1585).
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7.3 ﬁﬁ'ﬁ'ﬁ’l [CEELC| "'I"B?ﬁ[ {Background of smtamahle dcvelupmenl}
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