
DA\LY ASSAt-1\ 

~i1J1~-14 211,~~ ~ 
NATURAL REsoURCES 

c>TI"~l!ilr'G~l~1~~~"jf'~~ 
~~~~I ~~<l>i\~~~~ 
~ '<3~ f.i~◄-'fM I ~ ~ >i<11Cd11Mo,fq, ~<1[◄1l~ 
~. 91~ ~ ~ ~Cilllfirrl I "jf°'~ ~ "'f-..i'i>i1~ 
~~~~ff~~'R~~~~ 
~~I 

~ilM'114 ~ ~ C9'At 1'm? 

~l~~~1l11t.~'51'Ro~I 
. ~ C~1'1it'G1"'1 'C~'SR m '51~ ~a, 

(Lithosphere)~ ~~I V41aiit'Glt..!i ~ lffiU, fire,, 
~ 91"'11Q(. ~ 151~'& I "jf°'~ 'C~~ ~ 
?!1'1lol'i1 ~-~. ~. ~. 91_~, "'fl~.~~~ 
~ ?fRlS!~~'l~ 75~'S11~'51~~o'f 

(Hydrosphere)~ ~~I ~a, '5l'Ro ~~-a'f"'I 

@~'ij\!j ~~ ~ ~ c~ ~~ •mpt~o'f 

(Atmosphere)~ C<l5'lm ~ I ~~o'f. ~o'f '5l'Ro 
<mpreia,- ~~~~l;! ~ 1Si7<1>i\~ ~~I ~~P1\~ 
~~ ~~Z'51~~~o'f (Biosphere)~ I 
~e,a,-~ i9f1<1>i\c'A. 91TR~ (Environment~a'f~ 
~-~ffl QJW'l'i l~~~'S1, ~'S1'51'Ro 
.~a, ~ >i'11C'1fC<li"'I ~~ '51~~ I 

~~~ ~I >i<11C'11Mo'll<11 ~ ~'S1~ 
@~ (Biotic Component) ~ ~ ~ I ~ ~. 

.itffl~~9fll1frlt<ili◄ ~"l'il -~q1 ©~ (Abiotic 
Component) I ~ '51tl9!~4S "<l't ~ ~~ ~<l>i\~"'1 

"I~~~ ~-RfJii{lt◄ ~ ~ ~ 
"I~ ~ ""(19frl ~ QfRqS 1 ~mn ~ ~ ~ 
?f'fl~ '<3~ M~~\SIC<I '511Co'fl~I ~~~ I 

14.1 ~!fl~:~ (The Breath of Life: 
Air) 

!j~ 'Of~ ~ ~ ©9ftlffrl>i\~ ~ 9f@ 
~ l~~~~~~Qj'I-~~ C~~­

rl~~. '5lf'ICi91rl, <11f~\5~~~~~~ 

~ Q[fr.qS I ~'w,t ~l;, C.trl~~C'11~914S ~ ~ ~TTr!i ~ I 
~"1ilffrl>i1[~"1~~~~~~ ~tc'GPf~~I ~]Ii 

~ ll~'if.'I ~ ~ <llf.{.115~ ~ C<fN Qf<IS1""'I ~ 
~ QJ<!Sltc'GI ~ ~ ~ I~ "'f{,t ~ <Ti!.f.-1\S~ '51-JI ~., 

~ ?fm1'1 95-97 \Sl'S1 I 
?f~ll '51~ ?f@~ ~ ~~C<Tii<IC<Tittl-15 ~ 

~C<Til'lC<Ti~<IS ~ 2!<Ti~ 15l'J. ~ ~ ~ ~ ~ 
~ C5lf'ICl9irl"'I ~Cilll9irl ~ ~ ~ <lli<i--1\5~ 151-JI~ 

f.:l~ ~I~• 91M~'G.il\!> ~~ 9ff.hm'1 '51~Ci91rl<!I 

~rnil9f~ ~ ~ ~ ~ :q,.f<\--1\5~ '51iil~<'l °©~9fff ~ I 
~~~~~~~~QSl~'t:q'lf~\5~ 

~ °©~9ffl ~ I 
~~"'fCVJ'C ~~~ qSj~\5~'51')1~'5"'1 ~ 

9ff.oo'1~~'i_'G1~~~~~~?f"'ll<Tffi I 

(i) c>1@'9t1m ~~ c~©~ 4l<i-i\5~'51<Jl~'5"'1 

9R1 ~'i91 ©~9ffl 4S"C<!I I (ii)~ >il)£ra4 !ftfu ~ 
~ ~ ~ ~ ~ ~ C~ ~ <l5"l"<!I I 

~. ~a,--~ <111-i'--115~ 151-JI~ '6i◄>il~J ~ ~ I 

14.1.1 ~fem!~~~ (THE ROLE 

OF THE ATMOSPHERE IN CLIMATE 

CONTROL) 

~ '51icail~I ffl ~ elf ~~"ta'! -!l~ 

~ ~ ~ ~ I ~~~ Qf<!l1 ~ ~ <I­
~ I~~ C'Pfm"\!>l'Pf ~"ta'f ~~~ ef.t 
~ 'Pjf'~~ ~qS ~ ©''fS\!it\!> ~'411 ~ ~~ ~ 

C9flrl9fi5W!~~ 'Pjf'~ ~~~~~'Pf-« 
~~ <TI~ N ~'4/ I 'S1~ \Sl~ ~ '(3~~ "\!>191 

~R ~ ~ ~21~1 ~~I~~~ 'Pf-« 
~ ~ ~ ~ 4Qlt ~ Cbl<IICblil I m1,t ~ 
~~~~~~~~~~gj 
~ ~ ~ ~~~ ~~ ~1"'1 ~ 
~ - I 90°C ◄ ?f"'ll I I 0°C I 



• !,?'f-.!. MTIC<TI~ \S,~ (!d71 '11f-

( I) 91r,'fwl 9frl91_cf J:Jtf ~ c,'ffi11 I ( j j ) -Tift 

~.,, ~1MV1 91~'1.<f JJt1 r~,,, Cffl<fr, 
( iii ) 1.1111f.n,)"! (,rl.Jl~ Qfc:111 J)t,f <f'fi <!Ua'I ca'ffi11 I 

J)~ ~Gut ~M ~~ ~ ~ ~~ 
~ 'l., ~ 'fl~ I fu;f.l ~'VM ~ ~<3!,fCi!I 

~ ~~11 ~ 91~ ..!l~M ~ ~I 

~ C"m~I 

I . •1'141111#f !1-,, f!Jlff. filf1l ljr.Ul~if ~ i"IU/ if• 

~., C4'f./lr-,if c.-fi (I ) ~ ( II ) f 

, 

J 

(J~ ~ .-:~ . -!7;.J/f. l1/Z '1' (?.fPff~r,T 

~•7'f'f c,rr,r,ym,,r 11'-n ~ 0 jf{'if-1-f 9(,#+' 

~ "1/il 9f~►.1J,~ ~ r-:refi~ $1Jr!:7 

ef'I -11 9fT•r/~ .or:,,, ffl f t;',:.:r; rrr:fflr.<P ~ rr4 

1/IP'f'f r~ fo -="", 
-I. ~ ./Jw,,, ~ "1Tq4 ~,!,7 '!:,/{4, '/?'i' ifff" 
~ .JJT,?:' ~ ~ f ( ?JI ) ~ •~.P'I r;., 'lfi1 
l5flf! f { 'I) ~ ~ef.YiT ~ .LJl,,r 9(Ffvr;;r[<f 

~•-;m 'f:l<.s·r;rli.rt , 

<J"ffif ~W-f 9(-r ~r(;p; 9f1W.,rf 0 <'ffli1 ~ 
9ff,17 ~~T~-!- "lf-r-l ~r I a r-1~r:-~- ~-~ 

~4 t!TO!if !fl4 ~ 1('1' /if ef,'"'f ~T<II f ..o"f 

PJ'IJ'r:1/ .Tr(:.~~ JJtl ~ ~ .,if/ llf1] cef,:I I' 

14.1.2 ~Yil'ff5i'l:~(THE MOVEMENT 

O F AIR: WINDS) 

JJ~~~ C"f<R5~(XfT(?pf~~~ 

~ ~ tf<I~ "I~ \!.l•J.~ <l ~ ~ >!41Cii!IC<I ~ I 

JJ~ ~ \!.lf!>~IJII ">1<r-l' ~ ~ ~'l 

C~l<lf7.IJI ~ <rn:<1 ~ j,jWf<l®il41 ~ {q'f i ..!l~ ~ 

<!\!.i<f-f ?f~ ~{:l ~ cef~ C?frnl <ITTI I ~'F.f' ~'l 

~'a-j ~ ~ I ~ DC1~ ~'l ~ ~ ~<?!Wf'.f!~ 

~ ~ ~ ~,e -mi. ~ ~ ~ 1-t~~ 
~~ f<,5 ~~ ?fTl<Y ? JJ~ j,jqSCiiJIMiil~---,rM\J6ill<!i 

~~ ~T<l •'IT~~~'"'' ~~ ~ ~~-~ 'SR-1 
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( 

~ /4. / ~ ~ffl"ifff.~~~~ 
.. . 

-e~ ~ ~ 'SRll ~ ~~T ~ l>G'fibi'fill ~ 

(~~~'l~cfu~IFJNC-1~~~°6 

~M~~ (~(;l ~ W~) <.~i<IIC<!IC~~~, 

~~~~~~9Ml~9f~~ 

~~~r-r-1~. ~~~~~' 
~'51 ~~ Cjf~ ~~~Cf~ 
@~ '5'fi5 <fnl, ~ @9fR'ST~ <!l?{\!J't<JS C>IH<JS1C61 1~ 

~ I 
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'G91"7f\'5 ~ C?fc'frn I ~ ~Rl <1fc-t.fci:1 ~. ~ 

~ ~'1 9R<l , 1;s1<1~<1<f., ~'>I 151~• ~ m'1-~ 

(South-west) <l1 ~ ~ (North-east) cmfffl ~ 
~ ~'1 ~ ~'1 ~ 1 151'@! c<11f\!>m<11 ~ 

~ ~~ ?ff\'3 C<1 <l~r.'i'fl?f>ll~ ~ Dl?f<I ~'1 

~ ~ <W<J.'1 ~I (W-!l 14.2)1 

I,; 

' ;,d'~--
~ ~-· -t~• r C ~ ' 

~ ,;}t~ ~t@ 
-~ 

& : I./. 2 &91~ ~ ~ 6/<10<1<i<I i&91Ff i51(f3~ 

r5Rr<f~~~"iff~I . 

• =--,.,.,,.,.~..,.,,-1·""/'. ........ ············· ............. 14. 4 
• ~ <lli<tl\!l\!I ~ ~ ~ ~ 

~'irfc-t ~ ~ 'i_<llf"f~\!) ~ <l<l<!'l<l 

'51l'if18il--l-TT ~ ~ ~~~ <f-"<1"11 l!JUl 
• ~~· C<flW<r> ~ 9flf<t ~ ¾IH<l'ci:1 

f.lC~ \!Jut ~ ~ >ilf%i<l'ci:1 <!W ~ I \!Jut 
'~~'<f ?f<f1 ~ \!)~ 91m <!IRC'1 ~ 
~'l<l ~~ ~Ul l-Et•l ~? ~ Gc'f<f 

~'!lC<ll~l<I~~-

• ~ rf'>R, ~'>R, ~ C<flfii~l?(\!5 C<l'N 
<l<l<i'1 ~ ? 

• ~~.~--r@rG151~C<flfrl~ 

C<IN:~'1~? 

• >ilflC~ ~'l<l i;'f~ ~. CGC<l<flH ~ 

~?<JN~ ceRi~f=<Ci:'f C<llirf~~'l<l 

i;'f~ ~. CGC<l<15H (.~~? 

• 1¢.rtlt#/. ................................... 14. 5 

• i:1r¾l4l\!I ~<lf?l\51F$i~~(Cyclone) 

~ G~ ~ Ci;'fRl1 I ~'>I ~ <l<l<!'l<l 

~ f.f<rc:<1 ¾tH<l'ci:1 <IW ~11 c~~ 

~ ~~'l<l '€~~ C9fi;'ffi ~? 

192 

14.l.4 ~~'/ (AIR POLLUTfON) 

~ C<flRl~lf<ll ~ <flf<fl\!)\!) ~ ?fl-G (.(J ?ff.mpcR; 

~'C¾-T~~~~?f1¾1'1~~~ 

c~ I C<fiRim<l"I ~ ~ ffir.'ii C<I \5l'51\!l°c<fi ~ 
~ <mpi-eJ~ ~~~I C<fil•M <ffipl~~ 

~~~~~~~~ i8i1"7>i~r~ ~~ 

(<fir.r(~'!<l~?fM? 

~ ~ <l><fl ~ C<Tr.rf ~ ~ c~ 
~ ?f-qfQ(0 ~ ~'l<l~~ ~ ~i;'f~l<l ~ I 

l!l~~~ii>i~~~~~.C\!INJm~~~ 

~~~~\5l~~'M?!R~~,~~ 

~i;'f~ 1!1~\5l1J/$.IS>P[C~ f;&1tai <ITTT, ~~~~ 

~~,~~~~~<Wl_'l<l?fRT<fi;'f~~ 

~ l!l~ '1ffi ~ ~ ~ .Q~ <Wl_'l (Acid rain) ~ 

C<fiRll~l~~~~~~-{3~~ 

<l'i'1fm/ ?f"'11ef<I ?(M'1 ~ ?fro I ~~ ~ ?fijl~ ~ 

~ <fi~ ~ ffl'<fif<f.l ~ ?fijlef ~'<l" ~ I l!l~ 

?f-qf~ <l1i ~ <l'i"l<l I~ .Q~ ~'[~<fi<.<lf<R ~'1 

<!TW~~~\5l1<fi1l'IC~'1_~~.FW'l~<l'i 

~1 ~I~ ~''if' (Smog)~ C<fiRll ~ I~~ ~'Ff 

~~(Visible indicato r) 115!~ ?f<ll "i9r.:rl ~ 

C<1 ~ \!1~ ?f"'11ef~ <!TTL~~~~~. 

~l'if ~ ~\'3<JiT\'.3<! C<fl'if ~ ~ ~ I ~ 

~ l!l~l?ll"?/<l5M ~~ ~'1 <!TW <rm c~Ri~11 ~ 

<!TTL ~~I~ C<fiRTT ~ I 

~ g 14. 3 ~,~c<Frl 



~ "'"""'""""""'"'"""" 14' (5 
~ ~~~a,<i'i<I~~~ 

• ~ ~ ~ ,R<A-i-1-l,a, (Sensitive) 1 

7.3.3~~91@~~~'5~~~ 

~~ct&m?! ~~~~~~ I 
Ji~~~~~~ 'l~il'jj~ ~~~ 
~ ~11icft11t:<11 '11lfiJ ~1C61-l I 

• ~ ~ ~ ~ ~ 'l~ii11ff ~ 
~ ~ Rs~<\o<l1 ~~ 'l~a,1~ 

~ a,~(AI~ ~ ~ ~ ~ I 

CG111itc'\1<11~ ~~ ~ ~ ~ ~ ~ 

?l~~ ~ ~~ ~ ~ <fi~? 

~ 
1. ~~~.,~~WIPJ'llf'f'1~ 

~l'PI f/1'ff .,,t/1,J ~ ~, 
2, ~~ 11/'J.7 ~ m ~.,,, 

mr 
3, ~t.']ftfflr 
4. ~~'/1'"r 
t,, "' rlf"' ,,. "" "1r•rr,n ~filr11 .,,,.,,,~~r,w..,, 

14.2 ~ : 1£1~~ M"Q\I♦ ~ 9llfl( (Wa~er: 
A Wonder Liquid) 

~\S~'if◄t ~~~ ~~~~~I~ 
~-~<TT:@~'l~C~~l-~~ct~ 

<!P?l~~~C~<l'ml~~~~ 

!fl!l-l ~~~ ~'a; ~'IR. ~'if◄t, ~ ~ I ~~ • 
~ ~?!HI~~ f;r$j ~<fl~~~~ 
~~ <1<"1~11~ ~ ~ c'511t ~ QfWIS I l~ 
?fl.11, <!If~,~~ 9i.~ ~ ~~IM ~ll:c:et'f 
ft ~~ W-1 ~~ I z)'ij(fSjo'j~ t!HIMd1lc11 ~ M~~ 

ft~~ I '111'€ ~~ ~ C<ll'ltf.l ~ ,ffe'fl 

~Q~ ~'1 ~ >l~'lllJ<il ~ f.k,"P.ii ~ <IIFIT.'1 ~ 
'JflRl<trn~~t'.~~9ff.t)~gj'lft~ I 

J ~?ttm'lt~~ >\~'816'1"4')~1 ~ 
~t{lMa,1<11 c~ f.l'ifC-l 9ff.ft ~~ <rrc-, ~ ' 

I 11)~ 'PfllitNSJl~l~ C<ISC~<f<ll ~~? ~ 
~ ffl'l ~ ffl <ll<l~M◄ >l~i9!'1"Jlil 

cm~? 
fq ~ m ~ ~~ 'Pfifl"? ~-

~ ~ <ffC<I 'Pf~ ~m:1•0<11 Cif? >1<11t"IIMo'll<r Cffll 
~~~>l~·~I~ ~~ ,i~· >i<llt611Md11<11 oo •MOIR<? MW{ll~ ~'11 ~ 
~~~~~~~Qfft<fll~ 

~<1'(1C~ >t<ISC611Mo'll<15 'Pfifl~ ~ ~~ ~ ~ 

~ ~ ~ I c>ll:<flt◄t•1 -il<l>l~C~ ~ ~ 
ffl'l f.tmict <ffl ~~~~I~ !11~ 

R(a, ~ ~Qf<fl ~~ ~ ~ ~ ~ 
~ ~~ ~ ~ <:!5iftf<fi ~~ ~ "R!'l 

~ct • ~I ~ ~ !11~ ~ ~ 
~~ ~ ~ <ffC<I ~ ~ >,~i9!o1~) 

~~I 

~.~~.~<fl 9i.~$ Wt<tSlt~I ft 
t'.~ JroSl'IIR ~ ~~gj (!Im 1. ~:~) <fTT6 
Citt<l1 I~~ C'Pf1<11 !ft~$~ >I~~ 

f.icfil ~ I~ !li9!1Nit◄ >I~~ f.ifcrn <Al I 

~ ~ C'Pf1<11 !11~ ~ ~ ~ 
~"t<IS ~~? 

C'-!llllt611<15◄ Mlflldl{l◄ ~ 151<1)<1~ ~ 
~"tlSl'IIR ( l m2) ~ ~ I 

,jjNlm -0~ q51(q10119R ~ ~ ~ 

!ft~ ~ ~ !li9TINl◄ ~~~ f.i'TT! ~ I 
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t4.3 ~ ~ ~~ ~12~1 (Mineral 
Riches in the Soil) 

~ Jl<fi ~t!R ~ ~ I • ~'11~"1 00-
~ Jltl ~~I~ I!!~ 1l1fu f.jl ~ ~ 
~~?~~ffil~~~ ~~ I~~ 
~ ~~~~ ~ ~ 1 l!ll • ~~ 
~ ~ ~ '9fl-;1>1){C~ ~ ~ I ~ Jl~ M 
~f•Ml~◄l!i·~Qj'~91 ~. ~ ~<l>i~~ 

~'1~~9fCllt~~I~~~~~ 
iffe ~ -~. ◄1>il~H<fl $ ~ \>f~'<m-il"I ~ 
~~~~~Q~~~cf-~cf~'>i'◄i 
~~~~~~~111fu4iM C<fflt~ I~ 

pis~~~~~~~? 
• ,pf (The Sun):~~~~~~~ 

!PIR'1 ~ ~ ffi ~1 ~~'>I~ 

~ I~◄~ lol~ict l!l'C<IS ~ '>\~~ 

$~'1~.~~~~~I~ 
'151~◄'151~◄~'>\'◄i'>i'◄i ~~~~I 

• ~ (Water) : ~ ~ ~'1 1l1fu $1 
~~~I !l~, ~ ~~ fi.M1\'!◄\!i 
ffi C~c.c11Ni '1ilct5C<II◄\!> ~ ~ 11rn I 
411"1Jlt~\!> ~ q ~ ~ zjif c'SffG ~ 
~ '151~◄ ~ ~ I ~ Cbl<IIC61-l Jl~ 

91~~1t1,1 m ~ , N~~c\!>, ~ 'IR• 
f-1411-$◄◄ -e~ ~ c-, ~ ~ ~ 
'151~◄ '151~◄ f-1aiC<II◄ ~ ~ ~ I ~ 
~ 1511C~l(I.!) ~ firc'Gt ~ ~~ ~~ 
~ '>i'◄i '>i'◄i ~ "{R~ ~ I ~ Jl~ 

~ ~ <llfcl<IIIC<l1◄<11 ~ ~ ~ ~ 
~ ~91 ~91t<ls q ~ ~ I Jlffl 

fii1411x!◄◄ ~ 151<11.1-l◄ 91◄1 ~ '1_◄\!i lft1t ~ 
~I 

• ~ (Wind) : ~ ffl ~ '151~◄ '151~◄ 
M~<II ~ ~ ~ lo!IC-ll(I.!) ~ 

1fm '>\'◄i ~ ~ ~ ~~~I Jlffl 

Jl~91◄1~~fi~~ 
~ <llfcl<ll1C<II◄ C<ISWTT ~ q ~ ~ ~ 
~~"{R~~I 

~~ 

,1t/i,J1Jt~ I II Ill II II I II I Ill II Ill I II II If II/ II 14 I J. " 
1 Jlijl ~ ~ ~pi; .irffl ~I I •llffl~'(?f: 

~ ~1'1 ~ ?ftb~'t-lfil ~ ~'<f 1:f~~ I 

~'tiut ~ 91 ~ 1:f<t~ ~f<Ti1 i Jl~ ~rf.i 
~~~~Will~~?f~ 
~ ~'1 cfR'I(-

~~~ ~~~IR~~~ 
~ I!!~ '5<191 ~ <lif<tC~C~Mi ? 

<IN ~91 ~ efi'~ (.\5N1~11~r.Gi V'l?fr.<WI 

~'1~~ ? 
~ ©91WS1%5 ~~~(@?If%,!;(~ Crffer;? 
~ ~Q( ~ ~~Ii:~ ~G'j ~ ~ 
~?<INM¢i ~~~t? 

(.\51111CG11t<ti '69i<f<1 ~ ~ ('ff~ QI -.;nffl 
l!l~'l fl!!I 9flf1Qj' I ~ fifc'l<1 ~ ~ <fiffl'l ~ ~ 
Qflt<lll ~ t~ ~ ~ ?f"6rl ~ 'fB ~ 
@~~~~~I~~~~~ 
'iM ~ ~ 11!1~ ~ ~~{3 ~ ~ ~ 
~ ~ <fi'l◄ I llTTU<I <fif.l<litC<ll<1<1 ~ <,?f<f\5 R:ifu 
<ffl ~ ?f<riT<l ~ ~i£~11~ ~'1<1 a~ F~R, <1lf.1 
$ ~'11~'1~91"1cfR'l111rn I .itiu ~ l~ <f.WTi ~ 

~ . <ffl"1 ' ~ ?!Ht ~ ~ ~ <Jt<l ~ff:G'S 
'>i'◄i '>i'◄i fflil◄ ~ ~ I ~ ~'t<l filc'f<t ~ ~ mfC 
~ ~ ~ '6~ Rsfu ~ ~ ~rmi ?!-i1~f C?ff<!I 

11rn I ~ ~ - 'Pflfl~. ~1"5 -aim ffl<r.<1 ~ ?f-1-!-
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-

~ ~ ~ ~~1 ~~ ~"!<I ~-~~ ~~ 
~wi I -.Q~q\C.it '0~ ~ .:rr1wi $:©lTT6 ~ ~"1<1>1~~ 

C9l~ ~ ~~~~~~(top soil) 'lWf C<151<Jl 
~ I ffi '0~ ~ t51\l3~ ~-~f&JJ)'!>l ~ 
~ I 

'5il~ ,W ~ ~ ~'1 <il>il~M'11 ~ 
~ <Ta"1Uiit-,<11 ~ ~ <RI ~ I ~ ~ .!l~ 
<il>irn~<11 9fl11Q{ ~ ~ ~ ~ ~ ~ 
~~ ~ ~~ ~ 911\ Qrl~ tRl1 151-i~<l>i~~ 
~ ~"'! ~ I ~ ~ t51rJ..19!1<1>i~~ ~~>i ~ <1\ffi'1 ~ 
~ ?f~ ~~,~ .!)~ ~~ 
$:@1116 ~ ~ ~ ~ I .!)~ !It~ ~ <il>iHIH'11 
9fl11Q{ ~ ~ ~ ~ 9f<l1 ~I ~I 

-!l~ ffl ~ ~ '5(-!l~rl ~'<{ ~ I .!l~ 
~ <11\{f'q5c;'f191 '!>Qft AAlf ~Pf~<ll ~~ ~ 
'5(-!1'!>1 -rfu> ~ 91W; ~ lllfu ~'f ~ Cffl1 ~ I 

..!)~~ ~ ~ ~ ~ -!l"C<ll ~ ~ 
~ 911'<3 , ~ c<11~m<11 f4ivitrl ~ <llffi'1 .!l~ 

~~~~~~,~~~~'1 
~ ~ ~ I ~ ~ ~ <!Sfel<11ltqf<1 9l1fu ~ 
9f<l1 ~~~f.fni I~ >i<11CF1IM611'11~~ 
~ ~ ~ ~ fi-1611-S<l '€~ ~ I ~~ 
~~ ~ ~ ~ ~ ~ ~ ~ C~I 
~ l.!.l~tql<l<i ~ ~ "'!~~ filii\l-S<'t'-?l ~ 
QJffl 9ftt,q1 

~ -···········N··· ... ·.·u .... •,•,•.-.·.·1u.½'lll,' .. 14,1 t 

196 

~~~"f<flj_~ ~~~<FfRl11<1l~ 
~~<fl~<fl~~~"'i_CTTT~ 
~ H?-1!il?-11'c<11 ~ ?ff.TT N ~~ I .!)~ 

"'i_CTTT~ ~~ C<111'1'5 c:~.ai~?-lft4s~ ~ 
~ ~~ I ~ ~~ ?ff.TT "'i_CTTT~ ~ 
~UT~ ?f,q1 uffef Nm~ ~~11ffil 

(N 14.4] 

~ 1~ <II~ ~ ~ ~ ~'1 
'?.!~~ ,~~ ~?f,ql@iu ~~ 
9if.hn'1 ..!)~ ~ ? 

,!I~ ~91Rlll"f<f ~ ~~ ~ '69M'<i 
?f,q111Wffqm ll?ifl~"'W{~<ft 61M<ll<if~fr{ 

91Rl~~I 

t 
r 

I I 

CY lfr-T's!i 9ff-irrn .~ f.rn1 .)~ ?!Prnl'1 f.i,fu 
<Jl<!r( I '!CTfl~l'l ~ lf(ffl,, 9ff-r-n,t ~ f.l ~ lr.-l ? 

\51('if<l<f{<l<I w.<I 9fFlW'I ~ f.mt .irlv-1 ?fP1,r1,, 
~ <JI <1llT <fl ~r;rc;i ? 

-0 
~~ 

I 
I 
I 

~ fit~ 1l1ffl ~ 9f<rl ~ ~ I ~~ 
~ <Jrll~'"l ~~ ~'1 Ci!ITT1-C<Jf5JJ\!5(1G ~ ~ 
~. ~ 1ltffl •.lfilfl\S<l'iC~I ~ <J5V{ I °©91M~ lTf1u 
©~'1>i~~<I ~~ ~~ ~ ~ f¾ ~ I 
~ \51\l3~ ~~ "lfiffi~~.i ~ ~ I <11<1'R ~~'! 
~'caf ~~~~I ~@~'if\5 ~ 
©M't>i~C~ ~ 'ij\S),q~i:j 9/Rt ~ ~~~I 

1 . rrrfC ~ ~ ~ t> 

2. ~~(soil ero.,·ion) ~ 1' 
3 . 'Sl{$~9ff{~~~~~ 

~l'f~t> 

14.4 ~1¥~1>11~A~~ 
(Biogeochemical Cycles) 

~ ~ ~ ·Ri<ll <ll1"1<ll>il{~ ~ ~ 
~ ~ ~ ~~ ~1"1>i1~~, ~ ~ 
'5!Rl'i~1)a,\!it <I®~ 1 <11~91~f;w~1FPat<f1 '6il{'I01~ 
~@~~ <fl'Ji~ 91-TlmM ~~~ ©911~~ 
~ 9f~{'IKW> ~ Q!fC<ll I -£1~ '5IITT! ~ \SM>il~ 
~<f"ifil ~ "61'<3~ I 



l!l~f '5ITfil i9rii16-£1>~ ?fr-Tl 6-£1il<MC<I 1511<1~\!i 

~(i~ Ccf.~~ll ~ ~ ~ 151lliiil6•ll ffl '61-G ~ I 
~ ~ C<I ~ ~ ~ ?flf!Q{' ~ ~ 
~rr.<f. I P'f'4f &<l<t ~ ?ff,l1 C(f ~'G~ • ?flfl~ 

~ ~ I -1l~ ~ ?frfflul ~1'-fcl ?f<'lf ~ 
9iff1Qf' ,ff'if"WI ~ lTTU I -!I~ ~ ?ffffQf'vwl ~ 
~<l>il{(.~ ~ ~ ~ I"! ~ I 

14.4.2 ~m'5Jli (THE NITROGEN-CYCLE) 

~~~ rl~OO c~ ~ ~'t 78 151'>1 I~ 

~ 'l~~ ~ ~rrfui cma1 ffl'f ~. ~~ 
l.!j~ (N, ~-!I~~~ -!I)~~~~ 

~ Q I ~ ?lUlfl9iifl{l cift'if (;<WI- Jl'141f'1~ 

(alkaloid)~~~il~~~·I~ 

~ m ~ ~ ~ ~ l: ~ '51t<1•1J~h1 c?fl~41.!:t~ 

(nutrients) I~ >i<fila\lMa\1<11 ~ ~alTTI ~~ 
c'Pft'l~~~.,,,,Ar.aic~~1.~~~ 
~ ~ ·-1M61l~<.\!J.l I~ C<lt!MWI ~ ~ ~ 
~m <:?il'l_ ~ ~-l~t~Uv,, (NO3) ~~ 
~I~.!!~ C<lr.tMW>i~{C~ <mpro~ ?f<tl ~~ 
~'t ~lm<ll-i~~~u ~ -i~&Uzy, ~ ffl ~ 
C>i~C<II◄◄ 91◄1 ~rnli9r-lhl cift'if ( -!lfir-:1' .) •~ ffl I 
l!l~ ~~~ 1.-::~°!MWC<ll<t<fi 'aj@'ci9r'l ~'t' (nitrogen 

fixing) C<ICfM{lf iWI C<!IM ~ I ~ ~W-1 f¾~<t-<1-1' 

C<1tlM mc<1Ft1 ~r'&l9fl~ ~ ~ 1 lll~f'5°){l ~ fil~ 
~'ci9r'l ~'t' e<1tlAm ~ >1~iSiai~1I ll1~i9r1'51{l 

~ f-1~ ~ r1~a, (nodule) ~ cU~IIC<ll<I~ 

-£1~ e<1c'tf.4m ~ ~ 1 e<1tlf.1m-1 ~'ci9r'l f¾Ri<11<1•1 

~ ~ ~ ~ lfflj'8 ~~ ?f<tl 

~ (NO3) l5fAo -i~~~ (NO2) ~ ~ I ~ 
C6C<l<IIR<t ~ ~ ~ ~ 'bl~ ~~ ~ 

~~ l5IF$- '51f1tliSi-i ~ ~~'ci9r'l ~~~I 

~~-.ror'Rfta,~~~~151Ao~ 

-fl~ ?!M~ ~~~I~~~ a,'if\?; ~ ~ 

~cifl'if~~l~~~~~'t~I 

~'ci9r'l ~'t ffl c;w! ~~ ~·c-s1r1~'€> 

cin'if ~ ~ ~ ~ ~? ~ -,,,~~ -i~'Ii~U 

l5fAo ~ ~'t ffl Jlfir-t' -fl~ ~ ~ 

~ 91◄1 !.j'ffl;{ ~ ~ I -!I~ *1i't'8i•l~i0 cifl'>t 



M>Vlf.i ~ ◄l>il{IM4 Mfl.{11◄ ~ ~ ~ ~ 

~~~~I ?ttfu .. ~ ~ ~ ~'ft.i~\C~ 
!flcflC"t~ '"!'5ft !f'ft.R ~ ~'1 ~ I ~ ~ ~~ 

w ~"c'"I ~~~?ft~~ QAST~~ 

Ctfl'>1C<II◄ C<lC)M~I◄ lfflt .i~?;~ ~ ;i~ "'1R<l'5i 
~ 1 ~ C<lCfM{I~ .i~~ll'G ~ .i~c~• ~ffl 
~~il9r~ ~~I Ill~, 6JF14W4 ~m 
C~G1'1~~ ~~ 1'Rt 17$ ~ ~ ~ ~ 

'5'f◄fT #1<1ot~~ '!◄<Ml~ ~ ~ ~~ ~ ~ 

~ ~~ 6Jrl41C◄ ~ ~ I 
'· '\ I 

14.4.3 ~ '5'Jli (THE CARBON~CYCLE) 
' "'I ,-~ · -..• :. 

~~~~~C~~I ~-~Ti~ 
~(Dimond)~~ (graphite)m9f C~~ I 
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cin11~.,~~~·co,
1 
~~ c~~ ,~ 

~ 9flft~ 41(C~ ~-~~ttar-14l{C4G◄ ~'1 ~91 .. , : 

c~ 1l'tll 1 ~"'~ ~~ !f~.~. ~. A~Gs• • 
~ I\S'Ul~~ ~~~I ?ft~~~ 

~ ~-.~~ C461fbil1~ 41.fcJG ~'1◄ ~ • , 
~'-~ ~f4'fC<IIC◄ ~\!ii~~ .~~ 

~ ~~ !!WM11◄ ~ ~ ~• m., ~ 
• • 1 • ' • • • • •• 

<.:Sllsfl414◄-t~ I ii{ii''lr~<Al◄◄ 9f◄TW ~'-9fllM~ -
. . 

~ ~ ~ CcfCi'l'Sl cin"A "\~'1 ~ I ($Jr I 4. 7) 

·~---~ ~ -~ ~ ~ ~ ~4-~ 

~ ~ 111, ~ ~;~ ~ !ftlll1f ~, ~ 
. . ' 

~ C4~~1<U 'tllfitc«~◄ ©"1(1:~~ . ~ C4~4ll<II 
.... ( . ~. ' 
~91A{N>~ ~~• -~, ~ f.l~ ~ co~ 

~ . v" 

. •·- - ............... ....-...... -~ ...... 

I 



ill1Jll0'111 CO 
I 

~ 14.7 ~ ~ 

;mp!(;~ ..!l~ m I ~ ffl ~ - ~. ~ 
<!~<Tl Ml!~~~~~~ Fl'i~ ~Rrl 
CO:~(;~ fwm?i ~ I ~ f<lffir-!I ~ ?\~ ~ 
f.if'l:i:l @n.rn~ ~ ~ ~ ~ ~ <lTl~~~ 

~ ~ ~ (COJ<t ?fw.11ct ~ 11~'1 ~I 
~ lf(.<! f<i~:i ~ Cffi<f. ~ ~ 
~?\._, C<llT.~ ~t b.§1¢1(.<1 ~~~I 

14.4.3 (i) ~ ~ (THE GREENHOUSE 
EFFECT) 

~9114.l(iii) ~ ~ ~ 9J".i: ~'1 ~ I 
~ ~?! ~~RI~ tmc.1 ~ ~ ~ 
~¢~1i!l?.<t>~ ~?81 , ~?f Pi'<1r,.ucG1 ~~M<l 1511<.~., 

'iffi~~<l'i<ll~ 1..!l-i:-1 !.ilt<ra-fl-!l~~tt>~ 

~"T1-!><t>I~ ~~1 ~f'!i 'i~~7al1~1<1 ~ 1-!lrrl 

~'1<1 ~~<fl r,;r@~'ij~ ,ffel ~1 ~ I Dl@~'ij~ 

?{~'iJ~lcGI ~r.'F! '11M'<!U'1l\!I ~ ~ I~ (.'i~ 

9jfQf~~91 ~ ~~ ~ffl I~{;~~('>~~ 

?fR.11'1~~~7.~I~ '1]~~~~1 
~ ~Fl'<i'G.i1r.l,t<1i ~~ ~ <ffei ~ ~ I 4it<i'il15~ 

~ ~ ~~ ..!lf.,ti ~~ c~, ~~~~ 
<t>Ff•llS~~ r.~ ~'1<l!W(.'i~ ~rr.1-!i ?jf~~?j 

<ltW (.~I~~?! <UW ~ <Wit'! (5~m ~ 
(Global wanning)~~' 

·• f.tsf.,s~'1C'i~~~~?irr.<1 
~~1!3~1 

• ~~ (.'i~ f.ts~t-4<1 ~ f<l6PI <1')<1t I 
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14.4.4 ~f1ltijfi( '5'Jp (THE OXYGEN-CYCLE) 

~ ~ ~ft~~qs ~ ~'1 ~ cinait.lil 
~ 15lf1i!C-sro:i 1~~15lf91C¾"l<if~ontA.-..<i 

' ""'~ I "ll"l"ll-, 2 1151'>1 1 

~-~~ ~ 15l<l1l:I\!> ~. CO
2 
C~~9f C9frnl 

~ I ~-~ffl ~ ~~ ~ m9' ~ ~~. 
~aic~t • .:i~c'.Gt~l5li01il\!> c~vm 1~~. ~ 

~ ~ ~ ~-c111.f:•JJ~~n. ~~. Ais@.q1 l!l~ 

~~~~15lf91C¾.:i c~vm 1 

l5ITfil ~ 15lf1ilC¾"I ~ ~ ~~ ~ 
~ ~~ '5lBiC¾-'!◄ '5(q>tl~J\!>1 ~ ~~ ~ 
MllrnC~ ~ 15l1Cail5-'1l ~ ~ I ~~ c~ 

15lf1ilC¾-l ~ ~fJMJlq ~ ~ ~ ~ I ~ . ~ 
~ ~~ 15l,t~Q, ~ ~ ~ ~ ~ 
~ I -!l~ 'iltail<11>t~~'1 ~!Jl;m<t ~ ~ 

<1Ji'l~lqt~l'>IJ 15l~C¾rl ~~ "l_R <Tm 1 -!l~ 15l\;itl8i-l 

~ -!lU1 ~ ~ I (R-14.8) 

WJJ I 4.8 ~ '«fic.s,,7 5Z!F 

~~~~ c:,.i~~~ QWT-

~ t.ifi! C-eirf 21rn1iBirth1, m ~Fl OOM111 "5lfr.'i( 
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<TR ~ l?iff?IC19'rrl ~ ~IQ[ I 151"~ "51~ 

©~~ ,(~~ ~'1 ~'i-TITI ~ ~<! ~IV?!, 

14.5 151~~ (Ozone Layer) 

cmpT'G~ l?ilf?l<.19'r.-14> ~ -?ff<!'m~ \?ii~ (01) ~?f (.9fRTI 

~I~ <fP.proc'f<f '8~ ~ l?ilf1lt'8i.-1 fil-?fRl!l'1Rf<li 
15l1 ~ 91 ™ I~ 15lf¾Cl9i.-1<l ~~~~'ii~ 0 3 

,i~t<l\'G ~ <Ti1<l ~ ~ ~wl ~ ~ ~ I ~~ 
~~.-1>t~?P fltfl<l'1 ~-?ff<fmml?ilf¾r.19i.-1\!i{<11 ~ Cqta,'ij I 

15T~~ (.'>~ I <Q~ ~~ C<I ~ '8~~ ~~ 
~ C'>~ C?f'RTI 'i'fflJrn I ~ <Q~ ~ <.'il~>t~C~ 

~CTJl¾.'fl{J <T>fll ~~I \?ii~~ ?f<Tl ~'1 ~ 
~ C<1~9TITI ~ ~ ~ ~ ~~ m I~ 

<1f-jJ>t~~ '1f• <IN~~ ~ \Sth1>i•F ~~~ ~<! 

?fW! I 

~ ~ l?il'ia'fi:! ~ >;fi1T ~ ~ ~ 
?f<Tl C~ I ~ 4>1¥f>lii<f ~ ~~ ~ ~~'1 

l?ilf<f, :.l5~'1 ~ ~ cm'>f <f~cW'f <Q~ MIT ~ I 
~rn Qfl~ ~~'<f~ (CFC)~~~ I ~~ 
CFC cm~~~~~~ 0 <Tm I 15T'ia'fi:! 

-&<I\!> CFC cm~ ~ '51'~ c'f'>fG <11>il{JH<fl 

~ ~~· ~, ~ ~ l?il'ia'fi:! ~ ~ ~ 
~ I ~ ~ ~•U1.fiffl<t>fG "5l'ia'fi:! ~ '!RT ~ ~'lfbl 

~ ~ ¾1f.i<1{a-i c?fKTt c~, ~~ ~'lfbl<f ~ 

?jf~ ~ '6~<JJC\!5 ~<fl '6'm<1~\!5l .:rITT5 ~ I ~ 
<Wfl'1 <!ll-l ~ ~ ~'<11' ffl <!l~ ffi ~ <TJ<I c'fll'if, 

~ l?il'ia'fi:! ~ ~ ~f"CU1 <ffli ffl ~~c'j<ll ~ 

9f<ll ~~ ~I 

'Qc?ITT 

1980 
~~ 
1985 

uc1ITT 
1990 

Sill I 4. Y ..!J~;r!J r.51~ ~4<! ~ i!JP! r§9fff~ 9f<ff 

C?/Rff ~ 

FlGll•I 

··· - - - - - - - - - -- - - - - -



L 

I . fit, /i1J w~~ .,,,,,,r,-J; ~r'11 . .,, 11 ~' 

2' ?.lffttift lflf,f.,1! !lt;1!"1•'fhl ,t,,f •ll~Jl• I JJ!,f, 

;/flQ 'r.fr,{t)?JI 'frJ/ r;f!1f /if ,"11 f, ,If I 

3. ~ ('() . If ~P(J11~ f/i, 4RI • ,Jt,,1/ •
141 

'fcrrm-, f§fifr:Jt lfff1f4f'r1~ lr:P., "'"11 

4, (7rhfj{ ff~ 11' r 
·"· ~(ffla~ 4, r:ts ~'U! ~ a (11r;p;, r.~ 

""1 f 

t\1Mtl11t♦ 

ff, 

fiqf.llft 
• 

• 
• 
• 
• 

• 

• 

1. 

2. 

3. 

4. 

~ ~ ~ ~1~<fto1 ~ ~~ >l""'i'f>li{~ ~~ 1tl1t. ~ . ~ ~ 
~~C~WI 

~~~'IR '<3~~ \5P'lil'e1c.<I ~~ ~ ~~~~I 
~'IR ~ ~ <f~~'-!i ~ ~ l 'it~ ~ ~ct ~ ~ I 
~ 1'.511;$1~ <R'\CR ~ct~~ ~ 1'.51~ cm}.. 6d'li6d'I◄ ~tf◄ '8~ I 

AAfi ~ ◄l>IHJH<fi C~l:1>1i{~ "Pi~C<l"t◄ 9At \9l'\<1C'f!lto1 6Jlol<ISIC◄ "!511<1~'.!5 ~ 
~ ~ ~ i!fl<I ~~ ~, ~ ~ ~ ~ '51◄>1l$fl ~ ~ Qf1t'<IS I 

<fnl. ~ ~ ~ ~ ~ ~ -e~ ~~ ~ c~ ~ ~ 
t<lfbJl\!!1<15 ~ <fC◄ I 

~ ~ !11'ff!><IS ~">1lJ..~ J'l~ct ~ 11ttt~ '?ilf◄O ~ "i9IM<ISa!'.!5 ~ 
~ ~ ;'\'lt~I 

~ '<ISRCct ~~ !IC411iai .. ~? 

~ ~ '<ISRC't ffl !IC41119!~~ f 

C<fiC.ft<fi ~ ~ '(3~ M~◄-noi ~ ~? ~ ~ <Rl '9fl~P1\~ ~ 

~ ~~ 1511'41H~◄~oi, .. ? 

C\!ll~l<.c1l(.<tl ~ ~ ~ ~ <fil<fi\!i\!i ~ '5tl~ ~ !!NR<l't~ ~ 1 
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