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~~1JUUnfl' (Ecosystem) 'il~tlJU~~UmJV-:j~11lJfflJ'WU»nU ~~1111-:jff-:j'VllJ'l11~ nu 

~-:jU1~~mJ ~-:j~trlU~-:j~ii~1~ ttf1~~-:j~hm~1~ 'luulnru~u~mUl~ul1-:jl1it-:j l~tJ~-:j~h~<>"] 
,J d QI Q,I tid ~ A Q.I d~.c:.,.J QI QI' 

mf11U 'il~1J~11lJff1J'WU»'VltntJ1tU~NnU tm~lJU'Vl»'Wf1~UCJ1-:jnUUf1~nUU~~f1U~nf11 

" . .., .., tI ,~ ~ 'V 'V "4 ~ .., If' 4 
fll11llnJ .... l.!1i! .. nnl.! Vg;llJ'l.JRJUJllU'tV'UfiCJ1.JURJUJllUfJat1'Uuvv mllltJfl1 (Dynamic 

equilibrium) ~-:jtrlU~111JfflJ~U,r~ trlu~-:j i~~-:jl1it-:j iu~~uuunfl't11~tJuu11f1-:j 111 d-JifiJfI'J1JJ 

l;{(J'J'lffN llflG;tY1Jwwfn'I.J fJdJm1AJafl'Umia.J"lu7JlJfl IfP1(Jf)1v'u'liJm'nJafl'UuJa.J"UJ . . 
tl'U7'Utl'Un llW'Vg;iJm'IlJSmJHtlfl-JnllBvlRatH UflG;RlfBflf11Utl'U t'liu ~11lJfflJ~U,r~~1111-:j 
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fJ11IUtJif3J~iJ 'tUJAlYU AU 1~'U'UUnftBl1JlYlaJl1{1n1J~flam'll1~il1'WnlYaJtJa &{:IlfllaJ!AaJ 011-nn 
If oJ oJ.J 

Ul1l'f#fJ11iUtJU3JVJatnVJiJu7u3J1fJun t'tiu O}fltl'll~Hff~Vilj~1~~lU1UlJltl\1tlVi~fI~1J1ih CJH 
, II • " 

T~m1,) 1117'tJ111fJg:jh)fJncUlfJ'l.JiJ~iJll1fJd (Dissolve oxygen = DO) ~~tflfltl11ttltif.JUUtl,,~ fl~U 

tflfl nj~'1J,)'lmneifJm:riJll1iJ'IJ'V11l11'iPIQH'1J'1J 7.fffJfJncUlfJ'IJ (Aerobic respiration) lIfJ.J 

If , 
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'W " 0-
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, .... 
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tl.1. In:n\/tIt~tQQ(ttN,,,,~un·ijnnrtBij1tLY~UnUQU~i BFlhrtlA.tlU tl.tI.~~ (dflolo:>a uViunJI) ~ .. IP 'Q' .v r:r ~15 & • 16 ~ I=" It> ~ 
", ." 

anhrtt-Qn.Mtlltnn~!.ltft-ltulttnUJl,lrtlllt{J1Uanhrt tijnt-t~lA.nIA.MltID~~l ULI1Nm1 p t7" f' j t7 I>p iii t7 iii F' f' 

(!.fJ!}JJ1t'L nnn 

U~rtJJn,fT.1t-Jl:i) rtQCl~tl1t-llt-Qn.I2{;jrtnrtlttJMl(flllttUn.LLW~U1U'QU(j!.WL.lW L,t-L~ Itlt-ItltlL~ ~ P iii ,t7 t7A1" j P • t7 0 

.LW ~tm lU~!,U!,W rtL~Ut1 t-w@ rt"'~"U I}QIt{JlrtlttJ:gUl1 IAt"t-U~!.WMl(fnt-tnn!.n"nrt o '" III. f'''''''' Is> j t7"" 0 r '" r" 10 

lQILIt:gl!U ~t-D~tnjjljtrW~l fJWUW(,t-LII1 t;,lJt::gUl1 9rtt-9!.Ul m!.ufI@ !.Ul!t-9!.Ul t-ltDlrtlt4M 
• f' I' IV "'''' • '" I? f' ,P '" f' iii "" 

lltLrt:L~ tI.&~@ij~ aClfltftJUI ~ijn tJlttJUI rtl~knluJrtIt\i BFlhrt lrtQIj~11 ~ltQlAtJl,rtut-n '" ~ ~ t7 iii ... .l"ll;> • • /;7 t7"'''''''' t7 . .. 
nUltut-CltJlllCltJU IAtJl,t-!.l~!.WMl(fJlrtuaf{hrt Uij'irtnrtrt",~umFlhrtnIUYNID utn~B~ttl.1. 
'" '" '" "f'7 t7"" 0 "'" P,P ~ Is> f' t7 P "':=-§" 

Xos~un xON' "HN'fHN 'S+H 
+ 

fQ~tU!ln1.niUUUtt,U Lnn,1}{WlAtJ1tUft,e/tQrt, IN.t-9'''B,UiUUN.UU '=' I,;' & 0 61 I"D I:r '='I:r J;:r 0 ...., ~ 
I A .. • 

Ln'Ln I 0 
III 

qtN.LN.6i~U99f!ftb 
II 

L,n~nLL!, 
III 

It\N.L~9N.6i~U99f! II 

It\N.L b~XJl~ UN.2f! 
II 

ymt-,UQfIp 
", 15 

f 



4 

" ""'7.'G1"71~",,1 l' (1', d QJ QI ~ d. 91 
r. v 1#.1 JJIJ~8: ltJ'1fUl'1fUmennU UtlfHllflUU fN1Jfl1';i"UlfJ.:.tl'h!'t1HA1'h! tn1f1UU1fl1J u,,~ tn1 

WUU.J l~fJr'1J lltl8:U.J UUR1 ~fPlf9I'fJmW7(J mlI~UnN~fPll97fJu~nfl m~nfJ-Jl#(JJ U,,~ ft11 

u , , 7 
'WftN8U'I1tJBU 1) 

QI "" ~. T:J! "" J '" jI ai 4 
U fld<i11fl1WlJ'tl11 ff.nn::atlfll0'h! lnfPI1/WJ7 lfPItufJ-Jfl7n111J1J8:618Uft18:1)ft (Greenhouse 

~ "" C?I 4 ~ .i' .J r:JI ..,. 40 u d, 1 jI '" 
effect) lfPI(JJ.m7CJfl~fJUn~8:fln (Greenhouse gas) l1JU\PIum~ CJf-Jtnau'lfUVI'fI111f1qJ nnfJ 'I1lnfPI 

0',1' <$4 r:JI " If If" d A ~ U gifT 
tlnnonnwu ftfl8 tnaufll1'1J8U tVl88ft 8auVl (CO) m~'YIIJ1U1fJ8WB.JHgfJfI"1H1t8tfl" 

..,. .::i 4 ..,. T If JI 4 4.q <$ 

(Ultraviolet ray) tl'71J71fJfl8:IVlU'fIHU1f1.J'WUN1&flfJ tVlU7nWU tn1'f1U8"JIJ1fI1IU1vUflft (Aerosol) 

8fJ'U'1J11tJ1tnfllfiuum11u djufflm~~~h~ty 



, 
.:l 

1JYIYI 2 

trfll'J~lofl1aU 

." "" • II) d. ~ ~ 'I i1 ." II)~": ,J ." 
Ufl1Gjflfl1~'I1mllVll'W t~111H'I1U11 fl11~ tClflH1U tU \l~'lJU t~m'lJ!\lU'.IJlfl1l1'11Cl~\llfl~~!\lfl'l 

fl1'jll~1~~~ffl'11m~'lJ r"wfjfl1:rfui(J't.lmjtl-JrUmJ1J6UfJ.:m1'JN~~ffurfl Utl~'lJ1n1'J fJ1flm:r 

N~~ lU1Vu'lJm1~on:r:rlJ IviflWJ1lfJUfI1:rN~~ lU1VU'lJ'lJdlfJuQ~'iY1'11n:r:rlJ utI~'iYmu 
• .=1'1 11)" d .".,J "" ,J A 

'1h~nfJ'lJfI1:r6Uuwll'11qj U~V1 tU'j~lI~mfl t'lJ'Vl'lJ11'lJi1ty'l11~'1flm1Um~!\lU tUfI~\llflfflm~ 

ff'lJ~ClU'lJ'lJ '1i!ffOtJ~ ih l»QfJJ 'I1{]Urtlf1lVifluu'11tI-J 7'11 rf91flfJlfJfjQfJJ'I1{]iJq-Jiu 1'I1f1 

tlf9I~ltI-J luulPitl~';:N:r~fI~ntll M' fl1fllu7-Jvlnf91 '1itn~fl11~ lClfl!f1u 

, , , , , 
,;laiT,rnag1utrfll'Vt;]truVJatl'uag 6t1afJ'U6nJiJ~7t1 

~~'h',\'~~~u 6flflf)116uafJ'UUt1iJ~PJ1U7t1l1fJ 
• 

rflfJf)11)7u'liJf)11nJafJ'UuJiJ~PJ1Uft'Un'Un 

r 
A!I'U 
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.A<'!! 7j/, ,Jdj/ j/,.,a',., • 
fl1~1J1~tfl·H)~lJf.)~~1'HH)'lJ UrqTlJ~N'7CJf.J lnfJ'JVtN m7g;tr1J'WUfi flU t"b''U fl1~ 

d ~ (J' .d ~ cv: 
ttlmJ'Utt'lJ,,~ f,}W'I1iJJJ ttft~ tNflU1G;flfJ'lJ 1Jf.)~mfl1ff fl1~ttlmJ'Utttlft~ f,}W 'I1iJ1J ttft~ 1G;rq'lJ 'U1 

d '" '" , d' j/ j/ <k "I 91 "".1 G) ttft~fl1~ttlmJ'Utttlft~1Jf.)~ f,}W'I1iJJJ U11J1WNU flJ11J"l/1JGJfU UljG;fI'J11JU'I1.J1U7.J C}f~ ~~tfl~1J'UlJ1 ~'U . . " 
"h'U~h~'11Jf.)~ lftf) vhl,fhjff1lJl~tl'Vi'\)~ ~nt)'W'lJ tm~ fJuUu fj~fl1~tfi~tJqJ"'lt~mh1ill~ 

1. 'Wa>3>31U~>3·tnJA'U~af)iI'WijtilfF.I~ "mfl1'J1J.tY'tHti uAnJ~tlUl'l.rhhJl'~ 
2. 'Wa~>31U1Jl>31thj'flnJ~tlUa'iIl'W 'uag1ulU'IIa>3'Wa>3>31Ufl11jJ1aU 

(Electromagnetic 

<k "".Ad ''''' <i j/ ~QI"" <,!!", 
wave) C}f~,\)~lJ')j'1~flft'U'Vlff11J1~t1f)f.)tfl~ fn11JfNlHU ttft~ fI'J11J1fJU 'Uf.)f)'\)1f)'U'U tI~lJ')j'1~flft'U'Vl 

JJfJ.J 7JJ'rifu ttft~ 7li76JiflGuVfJ.J'Wtl.J.J1UfI'J11JlfJU 

-_. -.~ --- --.. ~ "l 

i 
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'Vr~/·Nl'UU1·Hh\..l ~~l~hJ'1I'¢l8g'\,Iltl'IJ8~Vi-.r'Hl\,lfl111lf8\,1 t'lf'U fl~'1.'U1U~t1~I'U 
i'~ff~~~<nb lm~~ (Ultraviolet ray) ~~trl'Ui'~ff~ij'lf1~flg'Ui'Un';hi'~fffl11:IJ!fl'U IdfJ{Jf),J~Q 
~fP1I{17 t/wf'J 1'~Q flg;'lh,'Bfl'tYa-3-3l'Unavm>mn 7U1V'lIB-3'tYa'Hl'UR'JUl1B U (flt1'IJ8~l1184111'(?l 

.... . 
\,I 1 llfltJ) 

wti-J-JTudft'g;naumf'lJ tm~ wti-J-J1udcnt/r:{mlfJamn Ijnnu1t1tu~b l~n '1.'U1UlUfl~ 

'VH~/~~1'Ufl11:IJ!fl'U flg;I~UnHnti'lJfiuaan 7t/~a'Jf11rrIIJUthu'JulJmwhiJfl~vu (lU~ 2.2) 







10 

.. .., ., " 
fll'nn~qfllhU'u~ ;u \lA\llwiqn T v'nw7"'n~;;'Uu1V'U T ttn71 t) lfJfi11\1 

o<!l 
1. ff.fln~A·n)'J.,!fl"i~tlfl (Green house effect) 

.<9 £II"§ iI .% 0 Q,I ft 1.<9 .& _$I IV'" 

rH)'U m g: fIIf) ~1J'U mm'.i C)f ~ ff'n~ '\I 'U ffl'YJ '.i 'U u \l f)~'lfVi '.i 'HU rtJN'fflll1Jf1 UfNnJ.J WGJlW'J'JfJ./ 

7lJ'ln'rf1mju~n(J fl1nf'l'J11l'lUH'J-J 6fJfNg'/l} rdu. gf)dfv Hm;nm; 

. 
, _$I IV II] ''t !JI !JI CJ !JI ~ _ I ' 't ~ , 

flg:"lf'J(JUfNf)U III &J1f'1'JllJUJU rt}f-J'ffg:'YnJU n'JeJfJf)um}(Jf}f}f)ll1 fl1ntn(J !Ul'Jf} Uf)'Jg: flf) YOU 

f}fJf) 7utjtn(Juf}f) M7~(J.jJ(J (luff 2.3) 

o 't !JI !JI '" 'T 
'V11 &J1f'1'J1JJmUfl1nfl'J !g'/f) 





12 

~ ~ '" lIJiI , Z ltjCJJ .W f11CJH'H)Um~~f) ~Y1Ul'\1tl!lJlf)ml 50 % t~Hf) C02 Utlf)~lf)UU t~Hf)f11CJf CH4, 

NP, CFC, CF4 H"~ SF6 ..,,,.., 



CO2 

CO2 



, 
nlCJftuf'11f) u1 ~f) f)tl 1CJfff nlCJfnAiJUf) f)tl 1 CJfff1Jf)-31 U T fl1A1J U 

, 

"" ll,\ij~\llf) 

flUJ1ult1&"fl" Ut)fHnflihn~fl1{1J~U 

«~il1u TfI'5A1JU lli,l~ cNufrJf){ 

14 

dt ... o . ... 14_1 _14 (!)I 

nJtJ'W'tf'W'j'UU\lflrlltm.l fJ1'U'JuaVJiN 'tna nuVJ IV fJ~a-m11f1luatJUtnCJI CO] 

IVUftlCJI 0 ] M'UeJtJa-J 'H~a 1ua-m11f1rh1vWftfl'a1v (Jv;l 2.5) ~'l'il~~~l.Afflm~~vh1,rmmw 
ft'1C)f CO2 '~'lJ~l,I (ttJ~ 2.5) 

~C_O_2~~----------------------------~.~1 0 , 

ltJ~ 2.5 m'W~lfttJ'lUfffl'lm'J~4t'b''W'J'HU~ijflfttJ hVJft~m~hmtJ m~'Udl.Am'J tU~tJl.Af11G}f CO2 

~~WllG}f 02 'il~ ~f1'VllmtJft'l hJ~dtJ 
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VA ..e:tQ.l • 
3. fll'i't'itlflfll.!YI'UrJVlQ (FermentatIOn) 

Q.I.c:::\ ~ QI ~ ~ a .Q 

flll'\1'lJ flf.)U'VI'HJ1~Q ffl'lJll () 'il~ Lfl~'\JU'lJlbUf.)~ 'illfl n'lg; 1J7'lm1S'~ m1i'l'lU'}f1~ 

, 0:!1 Q.I tf Q.I d'.::A "1 9101 ~.::9 0 d' , 
b'ifU CJfmw'}f CJfm'ff~7 W'lg;1J1I'ff~7 01f~ t~1'Uf11l'lJ'ifU bb"~bUf.)~'illfl mm'ig; rn'YfJ-Jm{lHJ b'ifU 

'" :1 d •• 1 51 51 "" ~ "" 'I flllHMI1.dtl'if1fllV. flln!'lJflf.)~ YfN'Y1J lY'Y}:Jl1fJj1 lY'Y}:J7'}fW'}f bb"~ lY'Y}:JWllfm~m'iln}:J~'l tUfffllV. 

. " dd. ~ .::::. rn do 

'VI'lJf11l'lJ'ifU bb"~ flll HMlfl101f'if1fllV. (Bio -gas) 

d It" ~ C>' 
respiration) CJf-Jflg;lfl mCJf CO 2 UlIg;tl191 Nil. bm~ 

i~ lt1uvvrh'li'BBfl9fJ'U (Aerobic 

lt1uvv;Nu7'1i'BBfl9fJ'U (Anaerobic 

• . d It" C>' 
resPIration) CJf-Jflg; m tl191 CH., 

ffll CFC (Chloro - fluoro carbon) m'il~1''\1{l'illfl ifIl1r1rh';'U'Uifl1t11PlJ1U 

<I , 51<:/ .d . / "" ~"!II ........ 7": , 
W'U l'}f'lJ ~UJ'lJ UlIg;lfI'ifJ-Ju'l1JfJ1mrr bb"~ 'illfl ifIl1r1'tH'IIIu'Uif11'IJVVI'U 'tf'U1tJ1'tJ-JBBflU1fJ1tl 

flldlB-J 111fJIl1'11'U:; V11fJ (ttl~ 2.6) 

, 
d "'''' !II rJ)/ "" ...... 51 • 'i': 'i': 

Uf.) fl 'illfl'il~'lJ~W ff'lJ'U~ 1u'Utl191I1B'Ufll:;fJfl'll'UVI'tf'U-Jl1ll7 ffl,. CFC fJ:;if1Ul1fJt1UJ1tJ 6B 691'11 

(Ozone = OJ 7'UvntJ1fl1R bb"~b~f.)~'illfl Ttl TCJr'U if1U11fJ·JhtJIlB-Jn'U UiJ:;immU1fJt1-JgfJiJP111 

, OJ' ., " 
t:'I ~ 0 0 , 0 

5. fllCJfYlfl flfltllmfll.!lYl~&t1 YlHl.!l Ut1~U't'it1~ l.!l 

J/ 51 51 It' ,., 
.c::. 4 0 <:j jI 0 0 , 0" 4 4 0 

flllbfl~fffll1~blfJUm~'ilfl flg;rn m'lJmg;lll r1N'lJ1 UlIg;Ul1l1-J'lJl1B'U'IJ'U b'lJfJ'Ul 
.. , .. 

'" , !II "" <:'I "" "" !'I. ., ' 7" .... "" , tl ~Hflt1n"B'U "'U m C]f! "tl'Ufl"~fJflCJr.:Jt1~t1l£lf)g &'U'Ul flg; f/flUiJBtJ 'tffliJVfI'UBBflU1gV11tJ1tl1ft (t 

.d 4 ~ .d 0 1 j1d '" r:I "" 1 .d J 0 1 j1'l' d 
'VI 2.7) O1f~'il~blJUfflb'\1~'VI'VIl '\1'lJtll'lJ1Wfl101fblf.)Um~'ilfl U'Untllflli'l'bv.'lJ'lJlf)'\JU 'VIl '\1 t"fl'lJ 

'l' j1.d '" 'l' j1.d J r:I "" 4 '1 : ~ 
bbU1 tU'lJ'VI'il~bfl~fffll1~ t"mf.)U'VI~UbbH'lJlfl'\JU fl101fblfJUm~'ilflO1f~"~"ltlfJ~ UUlfl'il~ Qfl 

tlrifJ tI 1,r m;'U;iu fJf.) fl'lJlti'Un til flli'l''lJlfl~U 1Ub1tJU fiu fJfh~ ~f.) b~ f.)~ b~ f.) tJ 1 tl 



• 
~ _li~ 

&\ft~-i)~U'U81nli4 

1&\1.1 1JJt 1LI ~ "W, 



. " . . 
nlC}ft~~'W m~ 'OflVi1j~ ~l 'W'\.hVi~wl1 t.1iJ~l 

. ., . 
nlC}ft~~'W m~ 'OflVi1j~~l'W'\.hVi~wl1 t.1iJ~.:J 

. " . , 
fll't'l ~1"~.:JUff~ ,nJ11J1WnlC}ft~~'Wm~ 'Ofl ('fJfl'1fij~) Vi1j~~l'WthVi~w'H{lilfil Ha::::\l~ . . 

'" ""0 
fl. 'Vl~W'l1t.11J~l 
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, ., 
v.:t ~'i' ' "''''''i' "" ... 

2. 'Hfffl~WI')l n !tHtlVl (U1traviolet ray) ~lt!lJltl~ffJ !tlfH't'U.JlJlfl 'Ut! 

'" <f)~'lJ1Hfl'U UiJ~6Ani"H1'U <f)1f}1-JufJiJf1I"n11TBliJf1I (Ultraviolet radiation) 7'/.Jmr-Jen;;~t1 '1'11 hi' 

ni-J-J1'U'UfN1-Juii rimu-JphTm) iJAiJ-J (ttJ~ 2.8) 

r !If 

~~fffltlVl')1'11tUtlVl !iJt!~1ff flUUUU ua~ UrtU-3-31UU-3 

, ., 
<!l , v 

!lJ tl ~l Wlf t!1J ') ')fJlfll ff 

\l ~fl ')~'VJ1Jft1Jtlli511fl~ 1~,1 t!1J ') ')£1 1fl1 ff 



fH~M.~~ Ul!lI'J':I 1:-1.1LrtnLI';J l.1.tLrtL).'! ~11 ~l!1@1 t1 L.t~l!Q).'!HI:-@n. mLrt.trIl:-SW 
(6 (6 III "" /;>. III 1=' '" ""I U f' 

ULrtM,tM,L~M,IJH'!LUW.t.tf1~f11U@@ 'JdJ .tL).'!I:-@n.l!U1t1.tLU~l!n ~l,.tLU!J~I1~M,@~ ~Uf1~tLlm 

M,1. Ul!l f1@W~lrGrtU~Uf1~klLULQ.t.tf1M,l,rGr:-~ M,SWl Gl r:-Gn.tI.~r:-~).'!nI:-Gl!L~M,llf 8'l ~Ilt 

kllUUH'.m D 
U121t~ _ klLUUlUI1tl,t,tl,1Io1 @ltl,Lb 

• 

tl,1Io1 @l tl,~tl,l~Ul&t-~H.~121@1 t~ l~~I2@~t-k 
• 

tl,1Io1 @l tl,~t1,L~tl,@~~m@l t~l~~I2@~t-k 
• 

~~ Lrttl.n.~Um@ Wl!l ~tLU').'!LulbrI~ln u ~ GU l.1.tLrtL).'!I:-SWr:-I1.U~U1L).'! (6 in I''''' (6 1,,)""(610. f'f' 

11.1J1~l!n (6'(; ~f11:::l!n 8'(; ~111) ~Ul1mLrt~f1L~UI1.~ULrtrt~1~mLrt~f1M,1, ~t LrtLkI'mL~I:-Lu, 
., " .. 

l1.~m.tLrtL).'! ~11 ~l!1@1 t t L.t~l!Q~1:-~~ r:-G~r.!L~~~mR.U~11.1J1~!t1 ~UI1L~UULrtr:-l!I:-Lf1rtLW!J 

mt1~f1r:-Lf111.1,I1.SWl Gll1.~r:-@fl,r:-Lf1rtLt~~l,Lkt~tm Ul!l f1GW~lrGrtU~Uf1r:-~ nib1 ($1 wflsnffi :::m1 
~ 1 ~ 

nibl ($1 r.!WLU,f1~ :::11 I1.tLl!Ur:-~U,U'1~.tf1.tLJJ I1.fl,ULrtrtM,1k1LUW.t.tf1I1.~ 'JdJ .tLJJrtU,.tLU 
o lrt ~ , ~ r ~ l!> J=FF 

61 
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~ 

~-:Jff~i:lll'.illh i'eHi:lllritl'U~l'ui'U itl i'li'U 
~ 

~-:Jff~i:l1l'.il'1 itlli:lll'lft1-:J~ln~l'Ui'U i'6 iCJf'U 

ltl~ 2.9 .f11'Yi ~lf1U~Uft~'l~'W'\JU~ lU1C)f'W ~~u~l'WtJ'j<HJ1mrl'~Ufl~~PJU~l~v'jutJ lf1fl 

d '" 'I 'JI ~ \J} \J}" I • ?I 0 

ft.f111~'Vl~~lJm'j b"lf Ufl~m'j'j1 b'HfI'\J~Nftl'j CFCs UUfl b1J'r;ltJ'j'jVlmrl'~1J'W~1'W1'WlJ1fl 
!1 • 

CFCs ~~ 1 u.yhfl1fJi'W'\m~ lulC)f'W l'WtJ'j'jmmrl'Viufl~"llJu~'jutJ lf1fl 
!1 

o 01 !V Q,I 

~m~'Vll b'l1~11lJtJl~'\JU~"lf'W 

lulC)f'Wl'WtJ1~tJ~nwii~11lJtJ1~fI~lJlflfl ';hufl~ ~f)~~1j'Wftmjw~~~lfJiu~ ~1~i1UfI~'jl 11 lum~ . 
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lalcu1..lijagYl'1'tlhm'i'ifJlflltl U~lT~lTll~1111fl~fl1111\l-3'lh~1l1W 40 - 50 

nlanJfl'i mfl'i~~'jjJn)~&a'lh1..lflal~ 11..l'jj'i'ifJlflltl.N1..llTfl'il1fllT&rJui (Stratosphere) ('rtl~ 

2.10) 
---------------------------------------------------------------------, 

~ 91 tf " 8BfltCZlU8ri01 (exosphere) 
I 
I 
I 
I 
I ----------------------------------------------------------------------

---------------------------------------------------------------------, 
I 

7BTBTuU8WO{ (ionosphere) : 
90 ------------------------------------------------------ _______________ J 

.::l~ ~I J 
aJ !C)f(;l!1I1rJ1 (Mesosohere) 

50 

11": "" t 'l'.A 'l' 'l' d QI' 1 1 f) 2.10 U~'W.fJlJUfffl~'lf'W'U1'.HJlf11ff'lJV~ t"n O)f~ tV LO)f'W 'il~'lJf111ff~fflJWJ(J~lJ1n 'W 

t .... J .., , t d " 

'Un mf11ff'lf'WlTfl'il1fllT~:nu'i ua~i;l~aa~i;laUtl~lT~lTllfl1V~'lJln 1 'W'Un mf11ff'lf'W 1 VI 1 111 m'Jr.l1 



r-JjC,UrtLC,UJM LWrtU~rrJf~m p ~ b "'F' b 

r-!lr-LP@~LM.t!UJ~l L!1n,L ~IJH urmn/&n,,t1> rtL~rt~nfh"b ~Lrtlb~rt"LM.rtLf)~btW~Un r-j!HrtLC,U 
, II ' IS 

rtUIJI£jC,~(ul n,U ~ibNH~1~Un ~um,@t~Hb~!'W ~m~tU~t.Jb~ !.LU t-Ibnt-@Ib~un rt" ~n~(ul 
"'F' '" '" IT' IT' ~ b '" "'~ b F' "" 

rtl!.w ,Ywwunn,Lf'L Ul.1aLa~LUr-tJ r-IJM1@Jl.1LWr-@n.rtUL LhllLWuLaLrtn,n.~U1Nw n,U..J~IJH , ~ 1i·",,Y ~ ,f''''f' '" 

L,rtn.l n,a~@1J1£j r-hln,fo.~!Pi'L @,u~a r-@gunftLLU ~un r-pn,n.LW~IJH rtULn,rtIslLW rtUUULJJI£j@ 

n@U~LrrLLU rtJb1 L,t-L~roWULl\ I.I,~ Lrtrtlbf)@Ut-@@~U~U1"~ @UIHLrtL'umd1.rt 
'" & &1=7 ifill r ~t6I9. p 

,YwwJjm Ln.7WlsllIJUf , 1"1Jr ~ "'~ b 

mu £n n,L n,~IsIL uh @r-@n.aLG ~LUr-~LW~!Pi'L @,u ~G ~!P~LHH n,!'ULG U@n, n,~ULrtrtyl!JU,IJUr-!J 
~ ~, ~ 

£'r-L,I£jr-e[!~a ~!Jl~LfJL Ln.7iJ/&LlJU~a~Ln",n,L LrtU@@n,klsl~lJl1 L,rtn.7 n,fo. L!WL ~[}Jl.aLIJu .. ,. 
JWwn,M.~a u.~ Llb1U ,YWWn,f m aLG~LUr-t~ ~rtUrtf rtULLhllt-aU~JJc,fi,Yr~lJl1 LOln. n,C,1sI wn.r P I ""'Iq Is' vIII. fb, ~ ~ f=J' ttl (6 J::I' ItI , 

. ,. 
~!P~G ~"tLM1!.wullt-@Ibt-¥~!.w lJuL1Lf'L LM.~!,ulh(ul n,Ln,LlJU~a~Ln,(f1jJL rtlJn,Llj@c,~a@1J 

IJUrtLJJ~GU(u~Ln,n.rtt-JWULuh@a~f 
p '" f' k 

rtlJJJl1~LurtLl£jm a@lJuY LM~MU[jUn,Mt-@n.ULUh@uY LU l"iIt ~ b '" '" 17 ~ b • . ,. 
~rt~N~lbrt@~U!.Wrtt.n.~W~~1!.W rt~1 L,t-L~WWULo.~~1o.l@ ~LJbrt!.!.llM.LIJ,Urt1. 
. ,. 

~M.ilUNntri ~ 0 I 

FflbarnrtMl,Ywwun 
I» "" ,. . 

m n,@LrtLC,UrtJJ~JJLW~U1uY @u~a b ~ "'~ b , rtlbULrtrtM.1 roLrt!.rlrtf)@Ut-@@ ~u@m rtrtt-~ 
r r' ~1"r;7 f': 1'0 

rt@krtLt.~rtLt-t-~M. 

rtrr.mLUU" 1. f)~IA,l@t-,Unrt b rt,U t-t.Jbllt-!.t-@Ib rtUt-UM.rtf)Ufl,1 ~l\f)@Ut-@@ ~IJ rtrtULl\ U@ rt f)~IA,l@t-t.~ 
IP "P!i::;r ~ I P It> 1'0 F' : p ~ 

ULl\ rt@krtLt.~rtLt-t-~M. n,9u~~ ~un n,,Vr-Lc,n. ~o. ULUW!.!.n.rt1.~@~~f)@Ut-@@~U 
,. . 

UlUUUU flQON~Q~OJtQJtm,Lt~tUOtlt 
" S:> Ii' I 

M,tY~lln lftlt.i N~Q~1l M,tt M,JI,i annn ,.. 1 It 1 p 

~un ltJ(J&NU!1 UlB~UiIA,t-lA,rt~l\t-Jlo 
... ... f' ; '" ~ ffinan, 01 t-~ (nQl,Un£100"0) L.uf'1LlAat1ftJ!>~n£t-Qn 

~nt-~~Lrtlbrt WLUUH,tnM,i IlQt-Jlo tflU'N~n. @t" t-n.11t-Qn. lUU'M,Qrtrl,1 
I; '" lsi ~ Ii" ,.. IP 

JJQ-U-fQQ~ij 

(SIOSOUV) flQOt'QQ~O "£ 

zz 
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"~'e)'e)·rm)tJlu'U'J<wlO1fl' n1'j.n.Jlfl6g'U1J1·nJlflltnrUTYI~llh:nVltl{ (Troposphere) 

(lll~ 2.10) 

"I~ A 0 ,z ,~,z A "101 ~~, 
O1'J L"lHfl'J'e)..:I'VIlfl11lUtJU ~"lSU ~ttJU U"~~fl'J'e)..:Iu'J'Ummfl' mmJ11\1~ffl11l'JfI"flfl1111 

rVU l,rn'U'U~nw~I9i~Nm'J 119i UlPifJg:riv 7mn~m'iIJriv(JrrnJJffJuvfJndii-Jln~tfmJ 7UVIPI'nlhu 
• • 01 t ~'1~ .1 '11) r:J d 0')31"" l' P. 731 rhnnn'i7 (lllVi 2.11) fI..:IUU fI1 L"lSlJlfl'llUt'VIl L'J mr1JJ1HlYlfJg:'Y11 mm~iJfJ1'111 ttJmfJU ~JJ1n 

/ 

A 0 d 
~fl'JV..:l'VIlfl11lJ~tJU • 
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~ 1 ,~A"4 'I 'JI QI QI A 0 d ..1'1 'JI QI QI 

1J~~flVUfl1~~l~'1 UU L~~V~tlU~C]1~ ~'I1'W1;H~lUflUL~nN'VI1~dl'lJWU'VI ~~'VH1~~lU'illfl'W~H~lU 

h~vh ~m'ilL;jufflm~~tiv 'l..rLfiflfffl1d~tlVUm~'ilmfifl~U'lJli~ lav,nnn lU1JNnnum'lNSI9I 
." 1Ij.~ "" • ''''' :,." Id "" "jI~ J "".A d "jI 'WM.J1U t'lYn7 f]8:1JnnUmnmU'HU U7JJU lU'l8:mCJfJi'l'lJJGJl7I9IJJ7 tGJIWUtJ'nlGJfVmMmVrHJ8: &'If 

'Wgj~.J1utf1JlfI#v'J(Ju'dl.ffth'Hr1Jm'lNS~'Wgj'N7U 71''''7 ~~iu v~tJ'7JJ7'Jtm'v 7mnF1R7CJf 

mf1Jvu iF1vvn iCJfiPI cJ1~liJuR7CJfl1VUn'l8:f]n'~thfifJjdriv lmnF1 i1fJj '117 tJ'f17 'J8: ltlnfvu 

U0fl;11fl 

, 
tllflflll 



, 
"'" Unn3 

m'J'tfi~H"m1~ It'ln~vu 'O~trJUfflm~~vhl,r qfJJ'I1iJiJ'tJ~N Ttlt11um'W:r;m Ut'l~ mn Tuu1u 

d ~, e:f ~.l :.J d I G1i1~ 
m'illftlfJUHlfMqfJJ'I1iJJJ'tJfJ'IU~tlg:'fJ t'Y'llJlJln'IJU m~UffUl C}f.:jfflm'J'tl'VI'O~nv ~mnfl~t'lm~'VI'U 

~vn1v.:j i~'I1t'l1t11h~m'J' t<jfu 

~ v • 

V1.:j m'itJ'IvU'tJfJ'Im'illftlfJUHlfMqfJJ'I1iJiJ1u~7'1'ig:(Jg:ntl1~N"71U'ifJvfJ Ut'l~ 

qfJJ'I1iJiJ1uiJiJmrwiN"7'tJfJ~ Ttlt1 

~ ~.k ~ 

UVn'OlnUU i~ljmHl1fl'l1lJlt1nU'h V1'Olj1Jt'IJ1U1U~.:j'IJUlfll'11qjC}f.:jvdlu'U1rHU;r11t'lmfifl 
o Gt 9J ~ J d ~ 4 tV 'Q j/ d' dd 

m'J't'l~t'llt1 'VI1 ~'11 'I1l}l'IfJfJt1JJ1tnnV'ilJfJJ'WUrlII'IU U(I~ mtlfJU~7JJ1tJV'ilJfJJl'lYUfj'UfJtJ~'i 'VIlJ 

'" .... d J .k?t do,! ~ ... '" J 
'J'~fl'U'lJV.:j~W'l1t.l'lJ'VI~.:jlJln'IJU C}f.:j'O~tuUfflm~'VI'V11 t'\1lJV~'J'lm'J't'l~mtl~.:j'lJln'IJU Ut'l~V1'O 

, 'l~: '" '" d J, ~ 1 r OJ .t 
ff.:j~t'l ~'I1Ul'V1~tt'l'lJ'J'~fl'U'VI~.:jmn'IJUVtll.:j 'iJ1'I1'iJ Ut'l~ mfJ U6Jf7'1'ig:fJg:lJtl1fJutru 

QI .c=. , QJ • 

U n1'lflm'J' '11 mtl'VI1U tJ.:jinfl'l1lJ lt111 

.:' <1.k , .... t 
t.l!'lJ1U1U'IJ.:jC}f.:jv~lu'U'J'nW'lJ11t'lflV1'Ot'l~mtl'l1'lJfl 

t'lJ~'J' 
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. " 
lu1Jlnru'JfltJN~'Vl~m ~~Qnthvi11J 

II 
.." 0 

1I1UfJU11 "'lInUl" 

7~~1J\il'Vl~m~"l~~U1Jl~rlUf.lth~1Jlfl'ci' -en~titll,r~n~fl111J~ihJlntJ~f.l'lJl'Jflm~U 'H1t1~~tJn 
flU 1~tJ~11tJ'h "ill ln~m~ (Mangrove forest)" '~trlu1Jlnruiu~n~1~1ij11~ i.JifriifJ.JfJ1f1ih 
Ui jI .: "" "" l' ''i.f d .J d d ~ l' d ~ ''i "" , dd J' tJJl.hg;mnuf1g;lf1'nYl~1J t~fJrJ ft.mun CJf.JmYnHVrIl1JU mtlultlu n~.JfJrJ tU1J'ilJfJJ'lf'Nnlln1r6/lU 

II II 

- t/.J6/lfJ.Jl1mg;ltI (Intertidal zone) 71i7'/ifJy7111mg;m 

. , 
... _'I lit !II .f'I ... 0 at !II_ r.:! 4 ~ 7 " 

n11\1tyln'Uul Aj,J 9~lUUn'11't'iPlYlYllA't'iU~j,J1W'lltN"'IJ"11W "l1.JfJ::UUJl1fJ 'lIfJ1::V1'Un11 

tf.J1R11::'(UU.J (photosynthesis) 7UfJ116fJ::nlSfJUnlCJ1tn{VtJ'U7vlfJtm7CJ1R'1'UV11fJln1ff 1mil'U 

IN ... !'f_ ~ ';!II 0 7 "IN "7 It" .; 11 tIJI "" n1CJ1BBfJCJ1lfJ'U IJv1U10AnaRUfJfJfN m 'I1n1CJ1A71VB'U RfJfJlIfJ ,CJ1R CJ1.J1 'Un1CJ1I1B'UfJ1::fJfJ 
, , II 

(Greenhouse gas) nti1AqJ iJti1ulOAlnui1u uag;fh7tfuQI'I11Unn::TafJfBuiJA1UJ1UU1.JU1n 
II 

;;U~ 1lJ 7 t1rf'Jtj 

. ., 
tnumt.l"t.1"11,!"8-3ffill"tJ'"fJln1tH)~lfbn.Jln;j1,! 

t1'1~~9111J11J'W~~11ff17 ~~tJ1fl1J~lU~~UtJ1J1'VltJl U~~'t~fl111Jif~tn91 't,r~ ~~~d:tui~'h 'ttl 

11~~'l1url' ff.fl1"'1J77tJlmlllu~hu~h~:Jlijtl~ l~n '~iifl'n1JutJ'ltJ'l1U1Jln~U i.Jif irn1'Jflfl1'l 
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f111lJHtlnJ'n'U'\J~~~W'H!Jij '~tl~lfltlt,rrtf'Ut'U~'U~ri1'U~1~"l'\J~~ l~fl tci'U ~'U~ 
d .! '"I .. d..... 11 ~ , (II'" .. "I d J d ,.ok ... 
'YI~~~~ &'WU~t1W'YItfllJlJmmffd~'U l1~~~UQ'U ntl1JJJ'I13J~~n &'U'\JW~'YI .... 'U'YI'H'ClltJH'H~O)$~tfltJlJ 

QW'Hijij U~~f111lJ~lJ4'U ~mlJl~fflJ mi1Jntl1miJU1Jn:w,dur-rnJJffJ'l..l utI~mf.JuK.J 

II ",,,, 

''Ui1~~,j'WtHht'U11U'lJ'h m~tfifl'\J~~'CllJ ... n~''UU7nW.;j'U~~1~''lU'W UUU'J TUJJn1J~'YI1 

1 11 '" d 0"1 "J d ,d .... 1 ..., J 'I 
fffl11~ 'Clfl1~'U tJ~ffllJl~fI'YI~~'YI1 &'H .... 'W'YIU1~H'H~'YItfltJlJfi'W~fl~fl H~~ lJfl11lJ'flJ~'W &'U 

U~~tJ1fl1fflJ1fl mi1Jntl1miJu1Jn'JwdpJu~nuvtJ 'I11B 7u~n utl~iJtrm'tYvv.J1J11tJ1mrrdiJr-n1JJ 
, ~ , , 

mf.JuK.JAiJumiNlJ1n ''U'\Jtll~~ .;j'U~Ul~U'l1~ mi1Jntl1tJtrfl1'tYAiJU1J1nwniJpJU~nJJ1m;;U 
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"," 
tnulu'llnlnu'U8-i.1ff.fll'n'l.h1J~!i1t1t11fl;;U 

: i " 1 ~"l pd tl tl .J,t d' .., .,. , "l P 
ff.flTVfU1 'Wff1'W~1.:J'1'UtN 't1fi fi t~llJfl111JU 1 l1'U1J1fi'U'U n~u 'Uf11'if1f11ll1't11(J'Vl1'U ttl 

19:1rh nft'1m~de1JldfJ~1I7fnn mllnfPIft'llng; rnnffJuiulJ1 dJutr1m~dd1rifJJlhg;m:tHi1~ i'U 

'ti 1'W 6.:J ~~tr.ln'U n1J~ 1 ~'ti1 i,r ~n~ f11l ~tl~ fJ'WU tl't1.:J 'U6.:J ff m'VI1J11 fJ1f11fY 1 ~(J~ 16 rh.:J'U6.:Jtlty 111 

" 'd , 

Ll1't11'U ~'if'U 

II 

fll1t1U'lh'l.lnu'UtHfl1~Uff'l11 

~..,do.., oJ0i'JI'" tltl :~.f, oJllIPd 
u'll'llfJ'YIff1flty 0)f.:J'Vl1 11Lf1~fl11lm 1 l1'U'U~Nmg:Uff'U1~'VIlJ1J1fi'U'W ff1'W'I1'U.:J ttllJ 

d ... .f 1 l! 411J.1"'/'J/"'" S '''' 
ff1Ll1~'YILf1~'U'U1J1'111flffm1~ 't1fl16'U 1I1N tl"mfJ mmfPImlmtJtrll~nlflfJ~n1'iQ1tJrJVfPIWn~~1U 

rrnllfvu lU1JlltJ1mrr ung; 7uth Jil;/lIntrll'"JnrrUU1J1Jtf'lI'"Jn 1ultf'DtJl ung;liJutf'1m~Ji't117» 
J/ J/ 

d}fPlfI 'J 111 mhn.1nu'l/fJ ~n 1'i 1 'Hn'l/fJ~n 19; U tf'U 1ln fPlV U 

.., .1, .1 d '''ljl''' '" "'.1' ... .f,'JI, 
tI 'II~1J'U'W 'U11't11fJI:j .... 'U'YI'IIg:'rl1J11 t'flLf1~t1ty111 fJrJnlltJ U't1~ IltJUM Lf1~'U'WlJ1 ~ 1JvtJ U't1~ 

d d J oJ d,jI' , 'JI .,. , .1.1 d d .,. 
rJ'JfI'J1lJ1UUHlI 7ntJ~'l/U 0)f.:Jff1~11 ~'Y1 ~l flfJ 11 Lf1~t1 ty111Ll1't11'U 'U'U1Jl 'UfJ fl'lllfi'ilg:lJff1Ll1~'Y1 Lf1~ 
.f A 4.'1 1 1.:'11.1' .... ~ 4 !II f'1' '" '/ d. 
'U'WlJ1~'UfJ.:J'II1flfl11Y11Jl lJ !"llJ1J1lJ1WYla~'U8mNl1J'Ue£lHlJlfl flUlIfI'J1lJtr1111'H1 tUmlrJflg;m 

1»Nu~nn-J1I17u1J1nfUlud ~nvfPIflu·JhtJ lun11vJ./fmlth ung;;/unfPIrl'fJ(Jn~ 'H1V'HlIfPliu 1 t1 
oJ .., ,.1 "l jI .::It do, 'JI.l d , 'JI .., .., P IIJ '''''_1 
O)f.:JtI'iI'IIfJ!l1't11'U t~11IJ'Wff1Ll1~'YI'Vl1 11'V1'U'YI11't11fJUl1.:J~6.:Jtll~ff1Jfi1Jtlty111.flfJUtH lWng; tlJUHl.mn 

t11lJ1fUNuJi~n n~lJ1nt11111tU d 7UlnmWVrrllf1'J1UlfJ~ml 'H1fJ1fI1fP1 1h 7rl'Ji tlg;,j'JtJ lu n71fJ J./fmi 

th , 'W 'Utug:~~'W ~~.:Jtll1fY'II1flih il1tlfifl"JlJ ~~fJijN'W ~ fl't1.:J1J1mh.:J1'WU1.:J 111' fJm ~ UffJ1tl~lJltu 



t-ll11l11,n.t@fflllAl.L1a-nttuU::l.LU1 
"'" ,.If II K "'" I' . 

nr antlJ1::rm U@UMlllt MI1DMI1DftUUMUfUfllUt-1lD nltLUtlllDnurw~tnaUUtV MYlM.(U1,i 
" "". """ ". "'" I' ,. I~ It • 

t-M.M.M.tUD M.M.M.f&,Vni ntY~M. Ul.ft::Ln.1fI ~un n::LMft::f. t-QI"~aLttLUM.i M.UQnnttt-QM~MRtV "" ,.,.,.. .jk ,. r.II,.,. if "" If,.. ... j /& so . .. . UtM. M.t-Lt aL,.,f t-lllAl.f&,fnnl.rJu1I1R.hftneU1UftLLUU::UUfnf an t1J1::m1 UMUMrJD t-eI1DMI1D 
"" ,.. ,.KtI K ,.. P /If' ... I' " "If • II II A •• 

ftl.UJMUfULlltJt-U::Luna t-tnM.tnltynl<Ji M."'~UlLtmtLUIIM.v t-tYBlUM.B~l tOHI<Ji LtM.M. 
""If • ~ ""if'"k f' .... rl' ': if'" if'""f" r' 

bBlUM.M.i ~~H nM.lmy~aLtQUM.mlnUlnt-lBQI<Ji I1RhftNlf&,nDI1ULU::rJ",Af.Jl.fllA I1l.UI1DfftUU 
If ,.. "" ,., j if'"k p ""P ,. """'" • "'" . ::m1 I1D1i&l§LWMUfUflltJ::aUIJLl.ftl.1lt-1lD nU::LUrJMMtJ1.tWt-IJI1l.ftUal.llU M.M.lLtIM.M.I4t-l"'tLU~tn "'" ... ii~" j "'" "'" ... "'" so ,.. j "" if /& I ~ a, ~ II 

l t'BM.vn tlUUlnlQRM.Mi Lt ni lnLtM.M.M.UYn~l"'tLUUlanLt~tUUt:1t'Qn.M.tDM.it-BM.VMn~lM.UV t:I' Ii"" , o,,~ 16 k b-r r I tD J:f I 

M.M.1 ~lM."'UlrtBFI'.hnt-Q"'Mt~QM 1U1Jai ::::~n gnUftD rtltYrtni In ltlU M.M.V~a M.M.t'~ k I' ....,.. j ,. 0 I' ,. ,. ""/& k"~ j if'"k SO ': ,. 

N1ULW::LfIua p ,~ p 

QCMt-rJl1llnMrJ::a (0) na11lDtJllllllDWnnmrJtJuL IJl.Ul.I1LLnnf /}llftUNf,UMnJl.i&Ul.DUUa::LUnflLf 
i€ If ... "",.. ,. If iii ""'''''' "'" ... ,. 0 "" /If' . . . 

1lDWn/J't-1lD (0;») MllDf Ull9Mf ntmLl.UIlDWnl1C1fI1::aULW::IJH t-nULLU::LfIN~119nMrJl.f}UnU "" f" I' It II I' '" f"1 ~ f" p If ~ f" k' 

t-llf&,l.nR.ULhllf.WnLMnr (Hl.ftl..lJrtLC(gaMnU::LUIJM~U1LU ni lI:"LtM.M>M.UYn~lA1tLU @ij tLU::::tft ;,n Il'b , ~o,,"arr ... 
l mYlDLtMM.RDUlUftt-@tt1 rtNA. H!t-etJLftfLn!nUUf.uL.HMUnMmULnnr l.ftnll9~U1::11t-J6 nor VI': A' J:7 'F'F t;. & r~ p 

t-"ffl1l!::rJ11 NJf1nM ftrJlJn@nMffl1l1uu9MtJ1.twt-@lI9ftnlcnrruiLu::a lnDuuLtn1 ~MtLU if n "'-.. "'.. n '=" "16 fg 0 'i"' 0 15 k I'PJ 

liUfllUUt 

MUfIMLU,ULCUHf&,tJl.ftftU1Ut-"lft-U11ftl.f.U N~fl!M.LU'.LUtijU1ruWlA.rtM.f)WH rtUWij1~mfl! ~ 'v ,~ b" J:7" " p '=' ~ I=' ..., M t;1 
A •• • IS 

rtl nf&,t-LffnlunumULnnfl.ftnIloMUfUNm::Ul.Unpal.U t-@fl!M.W,UftijU1t-Hnt-LftlA.rtM.HtLIA. 
r f=' r \:J' • r \:lJ' f=' H-p ~. F ytfi 0 

~I:m LUnDl.Uft::Cl11 rJ1::unLl.n t'Q"'M.BtlM.r'"tLUnn::::t~l:m nQU~tnYt'Q rtl\ij@~~ hWl.I1LLn o "" I~p 
.. 

nLIJWl.ll t'Q"'M.BtlM.ftM.tLUnn::::t~~n nQU~tnYt-QQMnLt::::.tUUt:1t'DI~1 rtLrttL~ut-ijL,t-L~t-'uf)ijl t=r I""',. It6"Lt}::l' I I'D • tor 
~ . 

~UftM.WULl\ftt U~l t-@fl!L,t-L~rttP~rt~rtl l.!, ~l:m IJWl.l1un t'Q"'t!IJM.m~M.lllDt'urtnM.B2fty 
• (5 • • 

tLUijUm1 @UI~1 Nfl) U~1t-@fl!L,t-L~M.t'ulA.rtM.rt1 rtQf.rtLtrtLt-t-~M.t-@fl!~~rt'uf)11nLUijUm1 LlA. M.Qt ""1f;1s>,Klltf' ' 'P',r Is> il II> .... ",/&Is>o /& 

UU1~tlllDlM.mnULl\Lrtt-@M.1ftllrtLtijftrtL~HRHlbn Lttr.~!'ij1 !.LUUr.WrtlA.t-M.H~H1L.LWQ 
..... f' 11' ""1' • I,.; • If; lit "" II> P' f' .. 

~1 Lftnll9~U1ftlJ(j 

tr '" .r '" · 
n~ntJH::ml Qyuu~ LUfulJ~Y1J'l ap!&&'Ulwn(flllwt/ ~rt~mt1&ftrttLftLk"mL~UL~HUHt ULrt 

. . ~ 

6Z 
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, .... 
fmfl"i~'n1JA6"i~1J1J'Unfl (Ecosystems) 

, , , JI ,r • 

~~'I.J'l.JUnff dJU'jg:lIl1rl'Jlmr1J'tyuI'jg:n1Ntr,/iljfHi1191 nlltr-Ju1~tfV1J n-J 7utYJuiitfJutr-Jn . .. 
7 I..:::I.c::I.c:::t! ~ , Q.!'ii 4 A.c14'Q 

1JJnn~ (physical components nUl Abiotic components) lmg:ff1U'YlllJUff-J'YI1J"lf1~ (Biological 
4 .,.. ~ , ~, ~ ~ QI QI d'4 JI 

components n'jfJ Biotic components) t"Vff.:j~1.:j~~11JVlf)m11Jl'U'U f]g:1Jf1'J11JfflHYU1i lnfl1'11V-J 

lltJg:ft'JJY}tJnu 1U1VUlIlIft'JJY}tJllllllllilft'Ofl'j 

ff1J~1:1U'I.J'lJ l~tff{)fJ1 trJ'U ff1J~1:11'UltlU'I.J'I.J~ trlv~.:j~l.:j~~.:jvd' 'Uffm'W~ff1J~1:1ti'Uvdtn"m~ 
nJ~v'UmJ1:1.:j hI &-Jdfjrl11JJlfifl1{fJ-J utJdrmvJ..I1JnufJY fJg:ln~m'jlvNflullVtJ-J19l1JJ 7v11f1 l~fI 

VlfJ 7lifjf)1'ilVNfI1.lUvtJ-J~11Jnu7unun ll~'ug:iim'jlvNflUUVMfJt.iNft'fJ~fltfV-J UtJg:rltffJfl19l1JJ 

nu mn l<JiU ft'JJy}tJ'jg:n1NVW1W'IIfJ-J&-Jdfj';1191 nllmn1'i'llfJ-J&-Jdfj';1~Ju tff-Jug:l'ilu7111 7u 

ffnng;dfjvln1'ifJdfJt.iNf.J~JJft'JJ1J'iiU &-Jdfj~~;-Jf)tiniffjuu1 Id'JJdfJg:fjvlu1Udl~JJJJ1fliu 
~ lJJ 7 vl'JfI mi',ffvfJy7uft'n ng: dv l'111'jln~m'j'llmUrltJ U V1J..I1U'llV-J& -Jdfj~1191'f11~Ju if Ug;fj 

llU1 Id'JJdfJg:fjV1U1UdtJ~d'fJflM~lJJ 7vI1m<JiJ..ll~fl1nuli1ulu 

~~,.fu ~.:j~~~~v~tn"~uvth.:juuuvu~q,, trlvilt'll'l11ffm1~ l1:1f)~vU llriv 7mn~m'j 
lvNflUUVtJ-J 7ufPi'1J..IiNGJ UtJg:rifJ lmn~m'j'j1lf)1Uft'nmfl11JJft'JJY}tJ'IIfJ-J&-JiNGJ tff-Jft'JJY}tJnufJy 

lU1VUllllft'1J~tJUll1l7lilffOfl'jl~lJ ~v1Jiilvmff~~~ riv '~tn"~1:1m~VI'I.J~v 'jg:lIl1iirm 

l~mf'J 7v lltJg;'jg:lIl1UlJff'llfJ-JJJ't.jytl (Human ecosystems) ~~~1V~1~'\IV.:j~1:1m~VI'I.Jtmhd' 
l~url 

~ .d 0 ,_~ '" '" <I '" ,l .d ~ Z ''I 
V1~H1J'Uffl!'11~V1V11 l11:1f)'J:j\IJ~VI1.:j{]JJffnrl9l'j U1:1~ .QJJfJlmff '\IV.:j.:j'WUVlIlJ1.:j~.:jV~ t'U 

ri1'U~1.:j~'\IV.:j l1:1mtl~fJuU1J1:1~ltl~lm~1J lGJf'U 
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.Id • I :' ..A "" ..I "".1 A 
fl1't1Jm.l'WU1JtNff.f11~'\J~~ V'i'icnf)1f( tm~ U1 CJf~1Jfflt11~fltf)fl'\J'WlJ1 t'W~~~lflfl17 

~fflJ'lt'l~llJti7'i1J"'l9i ~tflttiiff1J'lt'ln'W~d''Wl'lJU1J1JfflJ'lt'lU1J i,jtfffitt7 Qm1Jfl1'W~lflfl17tnfl 
ff.f111~ It'1flf~'W Ut'I~ .. h,,rtflflfl1·HffttfflJ'lt'l i'lJ t~'W fl11lJU'lJ7'lJ71'W'\J~~m~Ufft'l1J t'IlJ'VilQ''W 

..rd,.1 "" ,..r QI:, .1 
~U'VI~l~'1i'WUH'\J'W fl11lJU'lJ7'lJ'S1'W'\J~~'lJ7lJlru~U Ut'l~fl11lJ'1J"''U 7~fl1J'Ul 'Wfl~tt'I~~~~'\J'W 

" Ut'l~fl11lJU'lJ7'lJ'S1'W'\J~~m~uff\11 

..r ..I ..A "",1 ..I ''I QI ~ 1 ~ QI : "" ..I ';'1 
~'Ufl'Sl1JCJf~lJ~'Wflfl~ ~'W7~fl1J~1 flrl'S~fl1JUlfl~m ut'l~1J'SnWfl711J"'lttf'l~fl~tt'I tnlJ 

~ J Q d '~!II IV:' l' ,,~ IV d<1i iii 
utlnrn1'Wfll:l1fJllJU'WU~UfI~YA~'ig;~1J<tJ~~U1f1g;tl:I '~fJ1JNmNlJg;ByAU'ig;~1Jfll:IflM ,tllJ1fl 

" 'ig;i1J<tJB~N1U1tiJUB(h~lJ1fl 

" ,. 11 

VJ'W~1Jl~u1i':fVitfltJii~'W~fl'11fl Ut'l~iifl11lJ;1J~'W''W1J'S'Wlfl1ff1Jlfl mfVfll:l1fJliJu 

Q d. 1 !J/ ,,!J 7 ''''' d""!J/ .JI 
1J'it1WflnU~fl'l..lBfJ n'iB lJ~fl Ul:lg;lJl:I'm'W<tJB~1J'i'ifJ1mf(fllJfl11lJHn~tfCI~ 

A ~ ..A QI 0 """" ~ ..I"""""" , "" "" 
t'W~~ ~lfl ff flTVm 1flrl~lJCJf~t'HlJ1~ fflJ fl1Jfl1'Sfl17 ~'Jf1~ '\Jfl~ff ~fl1J'Jf1~U~t'I~ "If'Wfl ~~lJ 

'QI liI.1 QI ~ A !J/.... .1..1 .1 lII.1 .Q d.ct"" .... ..I"" 
fl11lJU~fl~1~fl'WflVfl ~1J fl~'W'U t1JVff.fl1~tnflt'lV1Jtf1flfl17t1Jm.l'WU1Jt'I~ AU ff~fllJ"lf1~fl1Jfl111J 

t11lJ1~fflJn1Jff.fl1'Viu1flllvlJ~~mh1 f{l:I'1lJ1'ifldtJg;tlJ1Wt~V 1~ tmg;Urri<tJfJ1fJnU( BrjlU1J1t1W 

J d ,t 7'pd 1 d.d dddQ dt:S QJ ~ QJ , d &::I 

)'IUfltnl:l1'l..1'l..1Jl11 'W'\JW~fl ff~fllJ"lf1~fllJfl11lJt111Jl~ff1Jfl1Jff.f11'ViU1flrlfl1Jfl~flm1 fltntJlJ 

o IV "" "" l' d!J/ iii ,J dd ,,!J OJ ~ ~ d 'I' 
lJ1'l..I1U tmg;V~'i1f)1'iH1'iWU9I1J '~fll:I~UVmN mvmv AtlVyrtUflBU nml1WYiUU al AU'Y1'if~ ~fltt 
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m~vh'l,rn mmJifJuu11tN um: m'i'YI~u'YIuifu -.J~~'J~1.J1J'Wnf1U1.J1.JYJ~rJlliJ (Ecological 
... .1 'I ... .I dt ... , d, ... ..Ii ... .,,: , ... d~ 

succession) tfl~-.JU1Jl ~U1.J'Jnw~u'YI'U'U m'YI t'if'U f11'J'YIU~'U~Wlf~1J'J~~1.J~l Utl~U~'U~'U'YItu'U 

~'Jl1.J lU1.J~ nw 'iflrJ~~'YI~ ttl\jtlJ1'Vi1'lJ t'f~ lfJ'Yh 7,f'igj llIlUrJfl'ln~m'il11ifJUH116Ntm m fJlfl'igj llll 

Ul"mllUllfl (Terrestrial ecology) fl"lfJtrtn'WliJU'jgjllllUrJfl'7um:UI (Marine ecology) l~fJff.JiiiJ 
';jll ~.JfJ1flfJvd7uIl1r;JfJnfuii t'ffJgjlnWm'il11ifJuu11".JfJlflff.JdiJ,;y,iivlflmJYllUllfl liJuff.JiiiJ 
..::f,Q d IV'7 4 7 :' d ~ tJJ 
"If'JlI'flfJ1fl'fJfJfI U'flgjUl 'H'ifJ UUllf1U tu'U~'U 

f11'J~tl'm~u1~tl'mJ1.J1nW~~~mfffmJ~mmtJtl~itJ fJlmiJutrlml1}drhln~ 
f f f' , 

QI .9 d .eld.Q ~ Q .. I Q.I Q.I 7 91 .elf QI'7 91 'WfWUlm'i (Evolution) lIV.Jrr.J'flUGJf'J19J l'WfJ'YIfJgju'iIlI9J'J 'HtrlJJ1'JfJ'flfJgjfJ1fl'fJVfI Utrfll'WU'J~"VU 

~.JA11ifJuu116N 71171 ~~E~~n9f1~~tl'11Jl'JfltJf1.J~1 ,~ t'ffJgjlii1'J.JtrlfJWU(vY9111l'fJ 7117l 

(h.J-.Jw~~ E~~n9f1~~i,jtl'11Jl'JfltJf1.J~1 i~ t'ffJgjiJti1U'JU u"gjV~'i1m'ilfJ1fJjIPlll 119J"~6N fJ'WfJ'W 

711vdiidu 'I11~ fJ'fJjwu{,tJ 1~£ll'U~~~tl'J~1.J1uf11'JtJf1.J~1-.J~~E~~n9f1~ ~m~vhl,rE~~n 
'JI, " , 

9f1~~~mh1UUtn~tl1';i ttJ~£l'UUtJtl~ 1 tJ1Jltl fJU fl'jgjn.Jt11 7'111 ~iJuff .JniJ';j~trlfJWU (7 m,hn~ 
iUU1M' 

II • 

V1~ '1 u~hu.yhrJ'Uv~~tJ'J ~ tlV1.J'Vl1~~lU f11£ltn,... 

ff.Jiil,jiJ';JI9J u"gj~.Jii7,jiPj}J~ ~.JiJfI'J1JJliffJ'J.,rfJ.J U"gjffuWUJifu tiu tl'm,...mf11f1~nfl111J 
p 'JI 'JI d,1 .:, 0 'I 'JI~ ... ...." ...... 'l' d 'JI ~ 
dUu Utl~H'I1~Utl~t~1J1Jltl-.J'U ~Utl'J~'YI~'YI1 ~""""'if1.Jl~'ifU~1JU~';ilf11'Jt~';ityt~1.J t~'YItl~UUrJtl~ 'I1'Jv 

" ~ , 
"lty~urltJ fJ:tliJutrlml1}iin17H'if1l1;;nun'tf'W'i'iwmd171UliJUfJ1'Hl'i iJv~'ilm'ilfJ1fJJIPlll 111;; 

91 4.t '" tJ' IIJ.I.P ' d, .d .791", tJ'd"", ... tJ' 
"~Uf)fJ".J n'ifJ~fJJtru'WU1j19J 1JJ UJ~'JfJ u,,:t fJ:ttr .IN''fl'igj 'YIll'YI~fJlUfJ.J'YI1 ntrll'J'YIflutrl9J'J 

JI 

;.Jfl,,'nuUliJUfJ1'H1'i IfJ.J11'igjtr1Jifllm'jvl~ufl"U n1fJ 7U'iJfJ1'Hl'i ,.11 7H'ltNiJvlI'i1m'i 

lf11fJjlPlll T",d,,~ufJfJ".J IUlgj~fJjwu(~mdfJ.J 7117udtf~ 



33 

~~J'W fl11~fffll'vm1~~fl1J1Jl nw ~fl~V1ffmtJ~tI'WUtJ~~ 1tJ fdfJ~fJ1nm1l;;~trn 11~ 
lrmffJu !'l1'W fl11~;.f'WUN'W~'W~~1J'lfl:l6V1fftJfl~ 7r4lui(JutrnmnfllmfJu1JifJwiijjJ1rI~1lI 
'Vi';nJfJd~flfJ~fJ'Cn U~~fl11~fffl1""'U~~~'W~ U~~1JiJV1fl1fl ''W1Jlnw~'W~fl~~:nfftJ'U~~lJ'4'l:l6tn~ 

~Id ~I 1II~1 ~, ~ jI y ~ d ,"I _~ .J d 

fl11t]J~tJ'WU]J~~ t]J fJ1rI l"lfU m~trmv/'YfJ~f1'J1Ulm~Url~ 'I11fJJJflJJ'W1fJNUYf1fl~UfJ~ clNJJfI'J1JJ 

~UU 1 ~l'~JJJJmiuwhun~ lfJul u fJ ltnfJutrlm~ iin 17'1ftrn l'Wnl1~h1 ~';j~'YfJ~JJ'I/ 11m;;~f1'J 1JJ 

tJ' ~ jI, .J d~ "" l' iI iI • d 

'YJn'YfI1m~fJ~1fJU l"lfU fffl1V.'Ufl~V.'WVlC)f~1lt1111Jdfl'W U~~Ul1~u~~mn~~'WU1~ f}~Up.ffln1~n1J 

, ~ I ~ • 'I iI tJ' • d~ , P I!J ' ~ 
~fJm1ml~11umV"lf'W11W ufl~m mJJ'l/11(Jtrlm1O~IN"lf'J~fJCJW'J(JfI'J11J tJJtr1Jl(J n"lf'W11WUfl~ 

ff~rriiU'l/11t11.ff1JilnmfJufJ1'1111fJdl~JJ jjeI9l11m1lf}ifYl~1J r~iifl~.,rfJ(JfI~ 'I1~fJln~mnrU~I(J 
tJ' ')I A ~ I QI QI 'I jI d <V''I Y. .J ~ Id .1 7~ 17 p ~ l' 

lJ'4'l::1tJ~fl~m~m1]J11J~1 mtrlmnmlJ~fJ1rr(JfJrt &utrnlnU'J~rlfJUCJf~llIfI(JUU11f1~ 11 w C)f~m 

ffl1J11fltJr1J~1 i~ f{lJ~~I1~trlmyu{fJy{j1J~'fJ 7ul~ ''W'Uw~~ 111 itiffl1l11fltJr1J~1 ,~ f{lJ~jj 

tJ?U'JU ufl~e~l1m1llJiWI~1J l~fI~fI~ fJ'rwV/7ufJyddu 111fl awrtu{ itJl'WVil'Wfl~t~tJ1ti'Wti1J 
~~~lj;1~~Ut1~1~'1 

t.a~~~nflilty1111fffl11~ l~fl~~'WJ'W ijt111lJ ffurtui U~~ l~fnrtui ti'Wti1JiI~~tJ~l~'11Jlfl 
QI t oil ?t d , tJ', ~ A J t A J A 

Vl1V ~~'W'W ~~t1J'Wfl11tJlflVl~~uvml m~fl11W~1~'1C)f~m~'U'W1l1'W'W m~'U'W1Jlt'Wfl~~lflfffl11~ 

1~fl~fl'W111fl iti mh~ h~~llJUfl1~lfl11 u~~~~ljt111lJfl1~ltJ'¥h'W i~1~'l..rh i1ty1111~fl~fl'W'~ 

t~'WiI~~tJ~'~Vil'M'i1ty1111Jl~flth~ ln~ 111fl jjfl'nJJ~UUN t~1JlJlfl~'W L'l1'W fJwl11Jijlt1m\l~tJ 
t'l " 'i"' J .., d"" ~ J 

'Ufl~1J11tnfl1fl U~~'Wl t'Wff1'W~1~'1'Ufl~ t~fl~~\1~'U'W fl1·Hfl~~1JV.l~Vlllt111lJ~'WU1~LV.lJlJlfl'U'W 

fl111J1tJl~'UtHfffl1V.~lfl1fl U~~fl11~1~~1J'Ufl~Jl''WVl~m U"~1l111ff~Vl1ijU'W11tl'lJ~~~\1~ 
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J d T j/ II P"" T j/ d d ..:: J, lJlf)6J.J'W Ult~lUENfJ1mrf1n~ ltfl'HJU lfIJJUU? UJJ'YIfJ~ 'YI?m1JJpmj-JmJJJJ1fl'UUfJf!'I'}fl'UfIJ~ 
y , JI, II 

fPi'-JUU Nltflj~'YI1JH1fJ-JfJ1f1iJfJJ'Hnrnn~ Tltfl1fJufPi'-Jfllt'ni1 U1J:;UiflJ~fj-J'YI-:;;fI?1JJ~UUNJJ1flVU 

~1JJh/l?{J 

JI 

'v'h 'h~~Hn'Wm'jru~,mriTJ1~ lnfP/ tm~ nfl?1JJ~UUj-JVU t~'W 

1Jjnw'l1~,yn.!'!ll,lffl:fYl'j;l,l U~~r~'!ll,lff'll'YI'j1l1ff ~l1Jmt"H'llJYhNl iJl!ilfl'W'j~ff1J'm 
•• JI 

t'il~6 ~'l'l11f1fflrVlnhlm'j (~tlVi 3.1 n,,~ ~tlVi 3.2) 7ff1i'J~ff1Jn1JiJfJJ'H1J11'YJ'?JJ Ult~'W1f/WfP/fhU 
, d,; J' d , jJ!)I ~ I:::f d Q.I jI ~ .c:I 

fJ{JN~UU 'J -JJJ 1f1 fJUfl 'J~ 'YI-J'WU 'YI'UfJ-J'Hl,J 1J1U~ fJ-JmfP/fl1'J~fJJlff{J lUENfJ1f1 'W1f/'WfP/1J1'/.JA'JfJ UlffO 'H10 

lnfP/f11jQfl'1f~!1-Jw-J'YImOUlt~f11'J'YI~fP/i?'UfJ-Jiud lW~J;'YI~W lff~mrWU1JJ17uiud~-JmmlJu 
, JI JI ~ JI , 

dQl ,jI.Q "i 0 "131' 0 jI 6f ~ 4 C1 ,jI ~ 

'YIM'UeN'Hl,J1J1UmJJ lfP/{JU1'YJ~W lfP/'YJ'JJJlt1l'U1JJ1 'U1J'JnfIJ'WU'YI'UfJ-J'HlJ1J1'/.JAlJU'J~{J~ 'YIN 

1i'J~JJ1fIJ 5 nTmJJ~'J (lJ1f1f11'J7»ffJJf11mU'UfJ-Jfj1'HqjV1U lW~'YI'1Ul(1fJn1ff:;fP/VUff1J'YI'Jn1ff 

mjd 9 ~11JltU'HmJ'rhH1 61WfJ'W'J~ ff1J'YI'JlfJ~t1 t-J'H:;~ff1J'YI'J1i'J1f11'J) 

f) 

. " , ,,, 
f). 'Vl1'lt~'W ltllf1Viff~l'l t mj Nl'W~'WVi'l1~.ul'Wt~lJViQf)ihvi1lJ 

~'l1 tl'l1lJfI 

6J.J.. tffl hHh~t~tJ'\.h hh~1t'~rllJl~'I1~.ul'W u~iJ'il~~'W '~fJ~t'W'Vl~muft'1 
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fl 
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'lj'1nwihn,fvf'j~~tl~tllUflK 1 ihL.fltl'W~:::~1Jf1'H~~6 ~.:j'l11~~1J'Y1~U~lfll~ ~.:j 1Iltfi~ij,,'lJ 
"" "".:: t" ~ lit 1''''' ~ J. }j "" : , 

'Wl~'W~ ~~'I1"ll:Ji'lH ttft~~fl11:::'Ul'Y11'lJtll:Jl.:jl'Utt~.:j O)f.:j ~'j>1'lJfll~~~l.:jt'\Jtl'U1Jtl.:jfl'U'Ul'Y11'lJ ttft::: 

fll'l ti~tO)fl::: '\Jtl.:ji'l~'Utm:::m:::U~Jl ~lfl1l1nruulmttlJlt ~1'W'l::: rmm1 ~tlrjl.:jUtl'U'I1'Ul (lU~ 3.3) 

'Utlfl~lmf'U ~.:jij'itl.:j~tll:J n?r'YIlfP1fP1? U,,::: n?run,,~tl-JW.m'tllfJ '\Jtl.:jif'U~U'llfl~tldl~I:J.vr11u 

fl '\J 

SI , 

fl. t'Uihtfl~1I1nru"lflrJH.:j 
, SI SI 

4 d. CLI 0 

'\J. , R , ttft:::.:j. t'\Jtl'Ui'ltl'Um~fl'U'Ul 

'lJ1nWl~'t'i'UT'YItl~ ihUltli'l"tl.:j~l'U ~.:j'l11~~1J'Y1'lU'llfll'l (lU~ 3.4 - lU~ 3.7) ~lflfll'l 
'I ~ "" 0' ~ ~ lit l' "" ''I '" 'I jI "" 0 ,..J £It 
t'I1~'lJfl11:lru'\Jtl.:j'lf111Jl'UO)f.:j ~'j>lmfWtlQ ~'U1I'lnru ~mHi'lrJ.:j ~1'U1'U 2 'llrJ ~~rJ'llrJ'I1'U.:jt1J'UlJi'li'l" 

tV. v , 

~"l.:jm~ttft:::'l::: lJ ',h t1j'U lJi'li'l"Vi tfi~ ttft::: tllffrJtldt 'U 111 nru YI'U Vi~.:j flri11Utlrjl.:j~ mu tl.:j'lJl 50 iJ tff1:l 

'JI" "" 
U~1 U~lfl~11 ij n?rW-J'YIf/lfJ ttft::: nn'YIlfP1fP1? '\Jtl.:jYl'UVi"lflrJH.:j ttft:::fll'llfltil'\Jtl.:jUl'Y1:::mt"j'l'lJl 
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tH)f)~lmf.u t 'U':i~tJ~,\'Hl.!JV'nhlf){)';h mJ'V'Il~~~fl Hl'UlJ~ nw ti1~iht'Ud 1 t!1I~ ~~ tfifl~'UlIl 
, "" ,J O'l~.d :' "" ,J.!/ 

'1JfJfj tm~ 'I'I'JfI'J1lJ~UWN lJlf)'tI'U 'Yll t'l1 flt:lU uCl~ n~g;UffU1 'VIdfldll1~'UUHlJlf)'tI'U CJ1.!J 
ii, iI t 

tI~ I 01:1.111 CJJ?I .ct, q gJ.Q, CV Q/ ~.do gJ ~ 

t'I1~f11':iWfl~f)md'U tflt1J'U'fflt'l1~'VIf)U t'l1tf)fl m~'W-J'I'It:l1fj uCl~ m~'I'I~"'~'J 'tIU.!J'V'!'U'VI 1J1'Ut':iU'U 
• "" SI II iI , , 

':iThl~{ t;iu'Un'Uul UCl~f11':i~f)til't1v.!Jul'V1~mt~11J1t'UlJ~nw.w'UViv~~mvflnm 1flm~'U'fflt'11~Vi 
"jI , iI 

vb t'l11 'Ui] ~ ~,j'Ui1.w'UVilJl.!Jrid'U 'tIV~'I1~rl'l'Ut~lI ~lIV~t~':i~~lJ'tIV.!JU1'V1~ m' iJ'I1l1flUftd 

'" ~ .!/ .., '" ... .l d.!/... , '" dfl UCl~'ifld1J1'UCJ1.!JmfftJfJ~ t 'UlJ':i nw'V'l'U'VICJ1~ ~fl~fJf)lJ'VI~m 

~ .d d ~ :' .d:' d fV A' d1 jI"" 
t'tlU'U l'WfJ'I'Iflg;nUU1 Ut:lG;t:I"'fI'J1l11UHNVfNflt:lUHt:lfJ1G;UffU1CJf-Jflg;n",tCJf1g;wU'I'I '/1lfJ",m~ 

W-J'I'It:l1{} 'U Uf) ~1f)ti''U 'Yll.!J':il'iff11':i '~iif11':iUlmlm~ 'fffJlJ'VI':ilmtlJlJ-Wtff£JlIltf'Ut~'Ut~v'U u~~'li 

f) 

, " . 
l'lHi 3.4 m'V'lu'fffl.!JlJ~nw.w'UVi':ivlJ~ 1fl'l1~ff'VIfJ.!J 

91 dGt 9.1 <V d' 
f). 'ifldlJl'U'VI t'I1'ff1l.fll£JW 

9J.c:S d'd t '61 g,/QI q 91 gJ d : t Q.I 

'tI .. 1J1'Ut':iU'U':il£J~nl~~U~ tf)Cldfl t~Q'UlJl'U'il~lI'Ul'V1~m'VIdll'tl.!J 

fl. lJ~ nw tf)ft1fl 'il~tll'UiJl'illf) ~~U'fffl.!J11t~'U-i'U ~U~~ UCl~thviTjJ~.!J 
.l .,1.01 ~ 'I ,... , 'I ' ~ 'I ~ 0 , .: 

.!J. 'V'I'U'VIClf1t'tl1111 t'UUN'Ufl'U 'ff1'U t'I1ty'ifl1lJl'U t'if'VIllJtHCltJ.!JiJm 



38 

fl 

. . 
"'. 'jI 
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.J ~ I 91 • Ci) ~ Q.I oJ '6\ d. ~: • dI 
1'lhI3.6 .f)l'Vmff~.:JtJlm1H(l~ff.:Jf1tJff11.:J~1.:J'1 th!1J1nrud~ G)f.:JtJ~ th!'YIG)f.:Jh!l'Y1~L(l'YId1Jf).:J 

d"'-~.I .1" 0 '" " f1 Y'l1~1il~fl.:Jm1J111t~~(JlJ1"lfllJ1~mm lJ11"lfqJ mh!(ltJ'4ff1ru 

'\I, fl , .:J , H(l~ ~ ~.:JntJff!l.:J~d'1 111 

Q t~tJ~ftqJ~1~hh! 111-1J1'lh!1J~nru tf1'~t~fJ.:J 
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~ d 91 d ~1 iI Q.I ... 1 Q.I 

f1 tm~ 'lI t'llflU'Vl'Vll~'jl"1J'f1l'Hr'n~tfttl'lJH~'Vl~tft'l1Uldfl ~~lJ'j~mtlJ 1.50 t'lJfI'j nu 
<!l 'JI l' i'JI~"'''' i'JI: "" 'l' I t'llflUml~ 4 t'lJfI'j ilUf1 'J1~ 6 t'lJfI'j Ufl~t~W "IJ't1JU'Vll~nty\l'j lh~'lJU'Vl1fl\l'lJ f1Ul tlf'Clfltnl tf-.l'Cl 

,J?I I d .1 
'lIUmtlJU'lJl~U'I1~ fldl'lJl:J~mfltllJ'j~mtlJ 1 t'lJfl1 

<!l 'JI i d .., 'JI J _jj .., J :.1 
fI Ufl~ ~ t'llflUfllU U'Vl'Vll~dfln'jl~t'Vlfl1Jfl~f1UflflUUfI~m~UnUl ~~lJ'j~mtlJ 1.50 

t'lJfI'j 1fltltJmnl;t'lJU~nft'lJ i U'lJl 'j~tI~li1~'j~'I111~tnlU~fI~~UU'j~mtlJ 1 t'lJfI'j f)'lJ'Vl'jlt1Ufl~l1U 

tn~'lJ 
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tJ'YI'YI 4 

f)l'jiJtl~ftU Hn~Ufn\l 

tlqJ111~md:;; 1~ f1~fl'U !iJ'UtlqJ111111tytlqJ11111rl~'\Jfl~1J'4'hl61 'Uti 'O~u'U ~~ '0:;; ~fl~ '~i'lJm'j 
m'j {/v-Jnu U~ :;; un1'U mh~!~~~h'U l~EJ'VJflfl'U'O:;;~fl~hl'fldl1J~d1Jijflfl'Ul'Um'j~l!'u'U~l'U ~~ 

uUd'Vl1~l'Um'j {/v-Jnu U~:;; un1'U 'iJ :;; ~l1JTH)~l!U'Um'j'~l1~lEJnm'j !GJf'U 

" iJfJj'l11 TiJnf'vu 7~n~vwJ1u-t'J uiJg:nni-J'YI1w:mJ1Uu1-Jvch-J 
"" , 

n~t~'JvurJn'Uwg: ttiJg: iJfJj'l11i1V1fJdv lmnmJ(J'wv~fP'/vmpJt'f ttiJg: ff-JttJ~-tVJJ M'vciNmmJ1(J 
91 di ." ~ ~ ~ e! ., . 'I !J/_V ~ " If !If ".., ttiJg:n'JN'U'JN tl}f~'iJlf1~lm~~~fl~ld1J1Um'\Jl~~'U'Um~ fJ-J'YI1 muty71li1f1n:::&i3f)lfJU m &V111.J 

frnu1-miifJ 1Uf)11r;hAijuf) lltifJ.Jfl U tt iJ :::Am''lIfJ7n 1/f1f1 iJ~i N"] VCiNtt nfJ~-J 

, 
UVI 



43 

l~m~vn~tl~l,:j~,:jfl~1J~~ritll,rtn~t1qpn Uft~~~ii~111Jt~fJ1.ij'tl,:jUft~ff1Jl~''U1iti'Utlqpn V1n l6JiU 

fj'diJv1u1f11unl':iwf11HJJ10ll,y~ fj'dt1THU1d~'jJf1trOlllUtg;lhg;liJuN€ln11Yi1l'iJunU~1lJ 

T fir .Jn1r fj'CJi.J 71fllN€l nrg;rlll 'I11BV1f17IfllN€lnrg;'YIllU1B.Jf11nVqJ'I11trflng; T €lnfou 

un ?'1f1n1r U€lg;1JflfI€lCJi.Jt1N1U 1wf1udtr1111roYim4u.J1'tJ 1ul1'tJn11Yi1l'iJU.J1'tJiJo.Jnu U€lg; 
• J/ 

utfiVVqJ'I11 li1ulu lWg;1JflfI€l 'Vl';i1'Uuft~t~El'h VqJ'I11 T€lnfou 7mnfPIvwJ1url''J u€lg;nnl.J'YI7 
J/ J/ • 

m1lJruuj.JfJ{h.J'jJfPll~'JvurJnvwg; U€lg;VqJ'I11UV1f1nO 1mnfPInow';~iBJJlI1:/tf U€lg;ff.JU'JfPlrl'OJJ 

71miNlI1nll1o U€lg;n5Nv'JN 

fll';i iJo.Jnu Uft~ un1v t1ty'l11fffl11~ 1ftflftl'U ~~~iifll';i~lti!'Ufll';il~'U'¥i1'Utl,:jt~fJ1ti'Uti'U 

fll';i iJB.Jnu Uft~ un1v t1ty'l11~~U1~~tl1JUft~'Vli''VW1m1in1J"lf1~~1~"l 1~m~tl1~ii~111J 
'" '" 'd~ ",.1 'JJ 'JJ 'I 'JJ ''''I '" 'I d 

~rg;'I1un Uft~ OBJJrll 11 1J1Jty'l11tfl~'lJ'UUft1 'rj"9 flU~~~tl~ !'I1~111J';i11J1Jtlfl'U !'Ufll';i'Vl~~ 

ril't'iUvuiJuultJ'lJltJ'um'i~\l~916~~hlilum'i iJfJ-3fl'U lla~ utf11J 

'W lfJ'U1fJl'Wfll';i~~~~lti!'Wfll';i iJo.Jnu Uft~ un1v t1ty'l11fffl11~ lftflftl'W ff11J1';im)1'11'W~ 1~ 
., 
~~u~l'W';i~~'U'lJtl~'l.J~~ft 'V1J"lf'U'lJ'W1~t~mm~'lJ'W1~ lmy 'l.h~t'VlfY ';i~'\1'h~'lh~t'VlfY 1JiJfI1~ 

9i1~"l 1'W 1ft fl 'il'W m~l'i'~~~fll';ifi1'11'W~til'U'U 1 fJ'U 1 fJl'W fll';i~~~~lti!'W fll';i~11Jti'W';i~'I111~'VJ fl"l 

'l.h~ t'VlfYl'i'11ftfl 

fll';i iJo.Jnu Uft~ un1v t1ty'l11fffl11~ lftflftl'U 'il~~tl~'l.h~fltl'U~1fJfll';i~lti!'W~1'W'lJtl~'l.J~~ft . . 
l' ' g/d. • <iI CjJ 4 ~ jI Cf 4 ~ 0 Q 

'I1ft1fJm'W t"lf'U fj'Vlfltl !'11 tfl~1Jty'l11 f1g;~O.J)'W1[J1JJ'I1mN'YIf1g;€lfPI 'I1rofJ~n1mrg;mn1r V1r1 

, .Q !JI Q.I 4 Cl J :' Q/ , .Q ~ Q J.Q 
l'1fU €lfPIvrll1Wn1r 1'1frm.J.J1UCJf.JN€l~VUll1f11nU1lJU OJU'l1U n1CJf1irrJJ'1f1~ U€lg;tr11l'1fOl'W€l-J 

.1 • .1 "" • I"" 1;1 0' iii Iq 0'4 "" &' "" 
urg;UlrIfYotrCJf€l lWg;€lfPIu':iJJ1WVO.Jn1CJffl1rllOU tfPIOon tCJffPICJf.Jf1g;mfPI'ilull1f11nm'g; ll'JUn1rN€l~ 

, 'JJd'l 'JJ d 'I 0'" 'I' j/ "" <!i 
U€lg;n1mJJu1flJJ'ilutr.J fj'Vl ! 'I1~111Jt'\1'W"lftl'U !'W fll';imt'W'W~l'W ~11J ! ~Hfll';i f1g;~B.J'Wf111W 1M 

N€lnrg;rlllCJi.Jf1g;nB 1mnfPIvqJ '111 trfl1'Jg; T€lnfou i'JJJ 7Vnlln1rWfJ1HJJ1I'Jo ~~'¥i1'11t!1~1'Ufll';i 
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. 
o ~ • jI ~ 0 4 &$ o..::to 0 Q ..:::f 

u~'U fl1H111'U 'U ~1'U ~ 1~'l f/:;:~ fN1Jn 1'JfI ?l.NtNn 1,]~ 1lU '1m 1'J~ 1HJ U.J 1U n f/:;: ft'11J1 HI tt ~N,m']:;: n 'lJ 

#lfJUft'1m~#nfJ lHln~ft'm'J:;: IttnffJutt.J ~~ij'l11!1~4h!'u'Ufl11 'l'Ufl11~'O~ffllJl'Hl ilrNnu 

ut'1~ lln1'IJ lmmH mn l'tfu fj'nTI'flf1#f1fJ.Jnulltt:;:f'mnih 7rl' lltt:;:fj'#nnflf1#lumnJunih 
!JI,,!JI~ , dd d 0lj1'lqj/,.;::f.fd rt'd &' 

f/:;:~fJ.JnTHUm'IJfJ.J~UfJI'JHm1Jn CJNf/:;:m 'I1'1h l1J1J'Wunlltt:;:f1'J11JfJ~1Jft'1J1J,]fJJm1J1J1n'IJU 
• • Sf 

ft'11J1H1l1iilI'JU fI1fwm 7 ~fJfJn 7 CJf~l»mj 'UlfJufJfmcNlf1u 7lrw1J1J1nvu Utt:;:GJi'Jl'Jtt ~f1 'J11J cUll ,]-J 
Sf 

'IJfJ.JiJf:JJ'H1~.Jntt'niJM 

" 
fl1':i 'l'l1fl11lJi1lJ~Vfi'U 'l'U fl1':iunt '\JlIqj'l11 m 'OffllJl':i (Jm~y'h i~~~u~'l 'U':i~~'I.J'\J~~'l.Jflflt'1 

mVi 1'lf'U fl1':i~'VJflfl'U'VWltJ1lJt'1flf1 'Om ':ilJ~ 'O~ ti~ 'l'l11f1fl fl1':i l~lJ ~'U '\J~~1.J~lJl\1Afilll)1 
Sf • 

fll{'I.J~'U lflfJfJfl ill)1~'l'Umfl1jlf 1~l'Jtt~m']i~ 7rl'n1iJ1I'Jih Utt:;:(J~1i11J1fJJn1'J 1.Jft'1'Jl~fJl'Wi}.Jfi 
Sf Sf 

ft'11J1'JfJnfJ lHlnmf1CJf~.Jn(J'niJl"ynj'U'J,]l'J1mfl en;; l'tfU (J~1i11J1Dm1'J 1.Ju1';ul1JUcNU ll(J:;: 

"" '" !II iii" !II"" ~ a' iii iii a'.J fII ~ 4 d '" d 1 
ff'U1iffqjqjl f/:;:~fJ.J ~1JnfJ l'11'm~mCJffl1,]'UfJU ~~fJfJn ~CJf~ CJf-Jl1JumCJfl'JfJun,]:;:f/nmhflf:JJrt'if~ U 

, ,,, S' , tI 

1i11J1fJJfi1J1filnuwh1i11J1fJJnfh'l1'u~ Vl~il t1'1'111flijfl11lJ1.J1~ff~~Yi'O~1.Jri~mi'11l)1~~flril1illJlfl 
Q I Q,I.d1lJ 'JJQ,I 'JJ ..Q, Jt ~ .::::t. c:.<I'l .d • (f'J ,J ~ J 

!fl'U fl11':i~fl'I.J'Vl ~fl':i'I.JfJ'4 qjl~ 'O~~fJ~ 'OltM'U l'¥ifJll)1fJff'Vl1i 'U fl1':i'Vl 'O~1.Jt'1fJtJfl1Il)1'Ul'¥ilJlJlfl'\J'U 'Olfl 

~t'U hh'lf'U,!'U 'O~ ~fJ~ ~ltJ~l't.li''I.J~llJt1~':il~nl'11'Ufl 

.A 0 Q jI d Gt'JJ • t:!I Q,I t c:l 0 t:), .J 
l'UfJ~ 'Olfl fl1':iml'U'U~l'U 'O~ ~fJ~lJfl1':i ~'I1fl11lJ':i1lJlJfJfl'U':i~'I111~'l.Jflflt'1 Ut'1~lJfl1':ifll1'U'Nl'Ull)1~ 

" ,. 
~~u'U tVJfJYi 'O~'v'h 'l'l1tf1fl~t'1ffl1~ 'O~th~u~ 'O~ ~ 

" 'O~~~~ 1~i'mnllJi1lJ~fJ 'l'Ufl1':i~ltiA'U~l'U 'Olfl'VJflfl'U iJ~~u'U fl1':i~11iA'U~1'Um'O i~1.J':i~ff'I.Jfi'I.J 

fl11lJffl1~'Omh~u~'O~~ ~~ufffl~'l'UU~'U3JiJ~lt'1fJ~ (~1.J~ 4.1) 



f1 

ltJ~ 4.1 u~'WiJiJmYfl.:jf1l'J~dlJn'W'Yhnu 'J ~ 1111.:j1J~~" l1'\,htJ.:jl'W l1~mHn'Wlh~f1v1Jf1l'J~iirid'W~dlJ 
f1 h'lJl1vn'Wtil'Wv~l.:j~ 

'lJ ~dlJl1mi'W Lti~ 

~ l'l1'~dllJ~dlJl1fln'W Lli~l1~fl Llil"r~dllJ~dlJl1fln'W 
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~ ." J ~ ,. 'JI lit 'JI '" .1 , 'If 
lJ~~'lJUU lJtyl11~m1~ ~-nfi'H)U ~~'Y11f1111JiUUHlJlfi'\JU(J~'VJfi'\Jru~ U~ IUtrfl1'W~1JJflJ1JJ 

dJuflJ -Jo-JiJn7:nrifJ-Jnu 7un7'Jd flg;fJVJJ1wh ~ UW-JlfJU1jflfliJ dlfJutrlm~ driv 7mn~NiJ f)'Jg; 'Yl'U 

ifJtrfl11g; TiJf){vu t'l1U 'lh~t'Y1jll'~~~1'\1m'j1J'\JU1~ 1m11 ¢J-JlfJui1n7'JdlT1rlfJ} lun7'JrifJ lmn~ 

nlCJfl1VUf)'Jg;flf) trJJm'JdVg;fJfJJJ1'UUiJg;hJJiJ-JU1JJ 7u.,rv~f)MlliJdrfJJfJJ11vu'U'UiN'1 ¢J-JiJ 

1'~ t] v'Jg;tr -JrJlu n7'Jd fig; 1»m 1JJ i1JJU V n U lun7'Jd fig; iJ ~ VJJJ1fJJ n7'JvdfJfJ(flCJfl1V U f) 'Jg; flf) iJ-J UfI' 

" U flfi 'iJlfi'l1u v~ij m'j 1 ~tt)tI~ 1 U ~lU m'j nl'\1U~lJl~'j ~ lU -N~ri1U fl111J-l'IJ ~~"lf(J'IJ 
, 

t"lfU 

'j ~ '\1':h~ N'~tJrifl tltilllJ1t~ flU m~ ~fi1 utJ~lJlru 'j TlJ~jJlfl ui ei~ n,hu 'Jg; HiNVJJJ1fJJ "I1fJ-JnlCJfd or 

, d<=O&1f d jI If dQ/ jI!'i/' 
ViJ'fJfJiJ'vn'UNiJN~~"l CJf-Jlf1~"I1U IUf)'JfJJ"I1v-Jf!jli'Ig;f)v'Un7'J luv'Jg;mij''Y/'WlWU1HiJ1lIJutr1UJJ1f1 

n'IJ N'~tJrifl tltilllJ1t~ flU m~ ~ fi1 UtJ~1Jlru 'j 11J~-Wtn.l u~'ei~ 'Jlff1U 'Jg; HiNVJJJ1fJJ"I1v-JnlCJfd vdfJfJ or 

d", "'&If d jI If d." jI!'i/' 
iJ'V n 'UN iJN~~ ~ oJ CJf-JJJ f) flg;lf1~"I1U I U f)'JfJJ"I1fJ-Jf!jli'Ig; f) V 'Un7'J I U v'Jg;mij''Y/ 'WlW U 1HiJ 1lIJ Utr1U JJ 1f1 

~1Jfl1'j ~ ~~ ~fl~ ~ltl~l"lf~H "lftl~l'\1-l'IJm'j~ 1 ~tJri fl tltilllJ1t~(JU m~ ~fiflflfilJlt'Vhnu'\1 ~fl1~ 1 U m W 

~t~Uil1~!'yhnu 1jflfliJ 7~dtrJJfl1nhfJJJ1f)f)il ~~'l.Jflrm 1uu~-n~fi~1J~1~~tlmm~(J\!-n 1u 
jI , r, , 

'YllU fl~t~tldnui1 lJl1~u m'j fl mt)tI~nu l'WfJ n Vg; WfJ1fJ1JJH5f1l5fJ-Jfl11JJ1'U;;~'1fV 'U 7»JJ1f1nf(~ 

., 
fJVJJ 7»mlJJhJJuv luf)1'JiJv-JnuwJg;Hn'1"11trlm~i-Jf)iJ'nuu 

., 
Vg;'t11 7»trlm~uU 7JJ1l1'Ufl1'J 

uf)1"117»mm 7v 

" I'" 'JI d 1 'JI'" 'JI "" ~ 'JI" 'JI"'" 'JI • 
m'j-n~lJ'j1Jlrufl111J~(J~m'j'Y1,\)~ "lf~UfI1 u-n~'IJ'jm'j llJ1~m'j-n~fl111J~fl~m'j ~"lf~UfI1 flg;m . ., 

l»iJ~vJJJ1fJJ"I1fJ-JwtJ-Jnu nvg;lfJ-J 1.fam1'Uf)1'J N~~ "I1Uff-J H[lg; ~mU1fJ irurfli-Jf)[I'nuu 
, , (II 

1 u'\Jru~l1 m'j-n~m'j '~'IJ~ m'j, Uri1Ul1 1~ijfl111J ~ltrJU Vg; '111 l»trlJJ1'Jf) nflg;[I~fl11JJirulViffJ-J 

wtJ-J-J1Udflg;lfJ-J 1.f,hH1'Un7'J 1»'UJf)1'J 1~ tI~'cl~~lu~{htmlJl1 ~ ui] '\)~,ju ri1U 'my V~fI~ 
"I g/Q.I Gt ~ .: ~ d t 4f 91 ~ rP .4 , A ~ 
~~'j'IJtmlJl,\)lfim'j ~"lf~l'jt"lf(Jt~-n~'Y1~llJl'jfl~~fi(J ~mfi~mllJ1t'jflum~,\)fi t"lfU ~l'jt"lfm~-n~ 
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" " lh~ti)'Vl~eHY~{j enn t'lfu u,,yuH1u~u U,,yU~tC)fll n,C)f1J'i'iJJ')f,~ tW:t: fl?uifu tfJu~u ffl'j 
'JI , , 51 

1~tH'V'lil~'illfliY~~ij*1\9l fJ7n t'lfu 1JJ'wu u,,yuJJ:t:wfn Hll:t: 1'1JiffPI1tfJu~u 

li''V'l~~~TW enn t'lfu tmd1.fffhUtw:t: wU{fmf1JrnHl.J~JJ mr~NfJUfP7'1J tNfJ7UW7'I1U:t: tW:t: 

mrfJ.J(JUfP7~Unni.J'1J~N TH.J7Uft'tI1u11'J:t: f)fJ1Jrn'ifPI'NG) tfJu~u vf~fi'l~ltl1H fll'j.u1J~ 
Vl'W'V'lll1'W~ TfPlfJ 1JJ'1.ffeffPI'JmJ7JJt~JdQ'.JJJ7mnu 111 ~.Jrn'j6f'f1J~fJ7UW'71U:t: TfPlfJ 1.ffeffPI'JmJ,JJt~J 
dQ'.J'YIllJJ7f)f)Utnu 111 f) :t: rh 1,r~fJ.JifUt11GfJ.Jtivm~m7f1ifuf1'h11f)~ fll'j hjd~lfl~fl~V'W~~';w 

'Wflfl'illm!'W fll'j Hil\9l'V'l~~~l'W1J1~'j)'Ufl ~ffllJ1'j tl~ 'il~lil'Wfflll1\9l~fifll "r1nflffml~ l{jfl~fl'W . 
1nfl~'W1J11~ loM'W fll'jHil\9l'V'lft~~l'W 1~.yh 'illflffl'j1~tH'V'lil~lh~lil'Vll'lflff~{j (Fossil fuel) fff):t: 

... t:'I 

fi'j'jWlfl~ (fllClf) 
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. 
"" "" "" ~~fl1nmnJ'Viltl u~~utymtliJ~'\JeH 

f1l'HWI flJl1Jlffml1(J LLm~ t};tylff(J ~~'U~N ~~~bn~~'W~J1 1'/.J'J~ 'H";h.Jn'J~'lJJum'Jp.lij", m'J 

df'lJrmn utl~mnl1!fJ11J11';nu ~HH)~'i1'W !'deJ.Jtl1nm'JlnfPIQv~!'mJ 'i1~brJ'Wft'lm~~vh1l1'i~ 
. "" 

~eJ~iJm'.iHii~ff~b"Hht!'W~'W:m111~ 

. 
"" "" "" f)1'i~~fl11')Jmtl'Viltl u~~utymtliJ~'\Jij~ 

. 
"" 0 <'!!t !'W')J1l1U1U'W'lI''W'i'iW 

'Uf)ft'f} 1ft 

,htJlI~ilW'H1ft1"iAn~1I.f)11~ r lift ff) 'U .. 

, 

lf1fjilV ull~nK-J'J1'Um;J'Uft1"iPlf1f1 

b.crt)~ 'i11f1~'lfVi'.i'.iruiJri1'Wffl~wmh~~~ 1 'W m'.i~ 'i1~ bll~v'WtllC)$m{t1t)'W i~t)t)f1 'C)$~ ~~brJ'W 
u 

, , tJ, , 

tllC)$b~t)'W m~ 'i1f1l1ffl~tyl1~~ 1l1'mnmrJ'WtllC)$t)t)f1aJfb 'i1'W f1~t!'W m'.il1vh 1 ,.r~'l5'rl'.i'.iru iJ1l1lJ1ru l1 
.,: & 4 0 1!J/ .1"" ~ '" III III "''I ~ ~ b'rl'lJ lJ1 f1 'U 'W ,WYI1 'Htrl1J1 'jfI tI)PI 11 'J1J1W mCJffl1 'J'lJeJ u meJ eJ n t CJffPI tU '1J 'j'j (J1 mfl I It! ~ l1J U m mn t'li 

iJty'H1trn1J~lreJu'J~fJn 71i~J(J 
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JI • 

n'1f'W';i';ifJJfJfJfl11l~'U1nfJ.IJYunlmflfi(N 1lfJiw5J fll'iiill~i'mnih1l! fllnJ~n ih tm~ n'1f 
JI • 

tm~fll'i'\hwu.yhn!l~-h~ 

. ... 
tl n~i'lfll'j!Nlfllt11f.lil 'If ..... 'j 'jWii'~~Vl rf 'Wt1.;.tlJ 1 it'W 

I1Y .-!:I "" J 
UiJ~f}lCJf8'jV'Uf}'j~1)f}Ul.J'lf'UVlVVf}1Jl{fU'j'jfJlf}1f1 

... 
tllUrlelf.lYl.;.tO)flfl '~!ell' l' m\'--J!flVlfl 'j~'UJ 'Wf)1 1't'i'irfl (Fermentation) !!'U'U'lJ1oM' 

ele)f) ~!'U'W (Anaerobic respiration) 
. . 

<:>cY.<:f 4~/cY.-!:I.<:f "" 4 
f)~mVlmCJf1Jfn'U (Methane) CJf.J8u'UmCJfl'jV'Uf}'j~f)f}Vf}'lfUVl'11'U.J 

fll'itnf11~h,l!ih tm~fll'itHliJ1Ju fJ~'ff1mH1rifJ lmn.-lfl1CJffl1{'UfJU 1fP1fJfJfl1CJf~ cd'ldJu 

fl1CJflffJ u fI';i~ fJfld ,hrffJ} ~ tI fJfPI fJU n1CJflffJ U fI';i~ fJfI 'UN'1fU fPlfJ fJ flm~'U';i';i()1f11f1'dJu thu J U lJ 1fI 

uflmnnJu fll'i~ih il!\]mlhftltl f'JJ1lJ'ff1mH11ufl1';idfJ~llli(Jun1CJffl1{'UfJU 7fP1fJfJfl7CJf~lu 
JI. • 

fJ1f11f1' hfmf wiJun1CJffJfJ flcUlfJU tI fPlU'fl(JtI\J~ 1lJ 71l~J(J ~~uu ~~ 'ffllfl1'i.yj rod -:J:lJij fl flU 114 fll'i.yj 

rod!fl~flU fI1'ilnfPI7r1hruih u,,~ fI1';ilPnih 
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''ri't1,j'Ul Ua~fl11!f-nUl ijtl112JriU)ty~f)fll'l~1'l-3f)d 

!'il1ty!91tJl91"f)-3ft"'W'l'lwtJH"il~ ''Ui;ll'Uih~tJgfl 
, 

Ufl ., . 
7 JI"" 4 7 JI , qq 0 PI ' qJ 

aUfl11 Hm~lIUUl ~6nlnUfl11Uf}16uUfnlUU 

, , 
6nB;;f}::6iJufl11iJB~nu UlI::Utf'lll 

iltyH1TlIfl1BU 
, II, , II 

4",,4 A!f ",,4 I1Y t! 7 7 t! 
~~6fl~lIUU16UB~f}lflfll1fflUlIUlIB~fll~fl11VBU ~BBfl ~~ 

7UV11tJlfllff 

"I 0 ... ~", 4 ~ ""........ ~ "12'''' 
t'um'l''V11m'Hfl1:l~'l' Vl~lJm'l'm~l1tyl U"~1'l1'W'l1 ~"V~~14 IIlflfl~V~ff~'YllJ'l11~C)f~ ~~l'l'Utl1 

~lflflWl.h~flVUm'l'lfl1:l~'l' ~'i114 'Yh~"'11 IIlflfl n'1f u,,~ trW} ~lI~fl u,,~~itJ~ IIlflfl n'1f u,,~ 
tr~{ ~~rl14ff~,Vl'l1 U"~lIlflfl~V~~~~ii;1~ ~~rl14N~~N,,~1~rU~lflm'l'lfl1:l~'l' ~~fi~~14lJl114 

, A 1 AI' 2' A 14 ill ~"" 0 .:"1 ~ 
'l'~1111~m~U114m'l'U1J'i11J ~'l114 'l1114uVtJ U"~~1J"6flN" ~lJ'Yl14l~mlJ1U'i'i~m~1JV~ 1Ilf~fl1'i 

ihml~~~~mh1iftl1.yhmtJ l~tJm'i~Nl t}g;f7'1lJ1'lfinv 7mn~n1CJfmfm)'1.J 7~tnm iCJf~ ;M1un1CJf 

l1V lJn'lg; tJn d tT7r1fJ1 W'1g; n1CJfl1V J.Jn'lg; tJn V1.J'1fiJ~vvmJ1tiV'i'ifJ1n1f1 

~ 0 ~ ,.1 "I" 'I' .. ?I jI 4 • 
m'iUfli1ty111m~14l!mff~!11"l14lJl ~'l111'l'~ ~tJ'l114 !'i114 '\hmlt11';l!1J14~tJ 7'11nv)v'1f)v'i'iwn 

t1~ n 1116 ~1'11tl1(J hfnv1jflfli:l inwJ11Jlv.Jn1'l 
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td~ 'Hnf1 ''U''\ltJ~m~ij~-:J''\l~-:J ~ij1i19Jfn1'lJ~'UtiJ'U~-:Jr1th~f1~'lJ~y t~'U tffl:l 

f1 'j ~ ~ ll:1 t ffl:l , ~ U 11 ~!f1l:1 ~ 1 'Vi 1'j cd.J ~d ~ -(hm 7'11 eJ ~ rA'.J nt; YJ'tfJJ 7m 7 f17 {11 m,l'jif~ 11 'U 

~.Jr111'J~n~11'11~.Ja.Jo1l:hd' fJ~'JJJJ;Jn11n7CJf~~n~HJ1.Jcd-Ju~~1'U11'J'JeJ7n7fY ~n~u11'U 
~ a' III q ~ do., ~. I"" ~ a' III III a' 
n7CJffl7'J11~'U !~ !'Umn7fY Ul:f~tu'Uff7H1~rlrl7 !'H1J'JJJ7fJ1'11~-Jn7CJffl7'J11~'U !iP1~~n !CJf~ .. ~ 

l'U 11 'J'JeJ7n 7fYullrJJ7fU n~ WJJJJ7nv'U 

r 7 JI "'" UBfU)1f)Bl1}f)B 'H6f)fI 

Of 

f)11rj,:Jf)1~'iJltJ1JB,:Jlrl1nlJ 6m~6~Br1f) 

, 
~111 r r 

lrf)l'V'1tl 83Jlr1tJ,:JUIU1~ UtJ~3JtJf)11~nnlrltJVll (Visual pollution) 

~i1tN'illnffl~ CFC 'Uun'illn'il~~rJ'Ufilll)f~lu'Um~'ilm~~1 ffl~ CFC ~'lf11mH.,j'11tl~ 
Y • 

1J~'Wlmff ~'lffl'lJ1~{l 'tlvhcntJiu iu 11l)f'U ''U1J~~tJlmff lltl~liJutr1m~n'Yi17»;.JiYQtI~"1 h If) 
ltI~ (Ultraviolet rays) l~U'Y1NmO.JHJ Itln M'mnifu lltl~liJufjntr1m~'Hd.Jdn'f) 7mn~ihy'H1 
Itln/f)u 
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nTH'htUU,ntHJ~ffl'1J11flm~'th1~1~tJf1111r-J1f111~1~~ l'1fU f111t~n1~ 'I1~m'~U~lJ1W 
'lj/ '" , .1 'I 'lj/?t 0 Q '191 '91<$ d .1'" ./ 0' 

f111 ~"l5ffl1~~n"11U ~Uf111 ~"l5l1JUffl1'Y11f111lJttJU mUfl~WU lfI'lfNu'JU'Olmrr WJ~fJufl'JW 
v ¥ 

th'l11Ufl1nhfr;m.Jlffu~h-J1 ffl1ffl'11i''lJf111~'lJ~uihm~)'tJn'illnfll''l5U~ mY; tGJiu fl'J~i1'O-J111(J1 
¥ ,v 

WUff tU'l~fl'J~i1'O-J111(J1~Um~-JUN"lfUv;, tiJulu u,,~ f111"~f111i'11'11"~~Nffl1~·:Jf)rinw 114 

o A 0 Q ,j/Q A .I"'! " 
f111'Y11~lU~fl~tmfl~'YIlf111lJttJU t"l5U ~!.UU U"~tmfl~1Jl'lJfl1f11ff 1414 fl11lJffl'1J1lfl ~U 

f111~ 'il~ "~fl11lJr flU 1"r n'lJ'lJ ~ nw ~~~N f111 trl'tl tm tJ'lJ t'Vi tJ'lJ n'lJfl11lJr'tlU~ tfl~ 'tl~Vilf111lJ tgu 

j/ .1' , '1i '1i d d. <$ 91 ./' , 
'il~ ~ fl~1J"'tl tJ'tlfl nlJltlflltJu fl nmn fI'J1lJ'1'O u 'YUfI 'ifJ-JfI 1fI 'JllJWU V~IPI 'O-Ju tJ 'Ofm 'OfllJ ?tJn l(JU'O fl 

, 7 d 91 7 91", "" d 91 .J 1 j/ A 0 

jJ~ lJ1flfl 'J1fI 'JllJft'1lJ1'JfI Ufl1'JfI fJ~tJv;,fI'JllJ'J'O U 'I1fl UU'J nw flIPI 'O-Jm'J G]f~ f11l "l5tm'tl~'YIlf111lJ 
, . 

tVU fi~u~';h 'il~ ffl'1J11 fl ~ 'il~"~fl11lJ r'tl u,,,r n'lJ'lJ~ nw ~~ 'tl~ f1111 ~ u~ff fJ~l'O-JvtJ''Omv ft-J-Jl U 
• v 

fI'J1lJ/'O U Inmi ufiuv '0 fllJ?tju'J'J(J1mrrm(Ju '0 fl lu a'wd'J U nlJ1flwh U'tlf) 'illm!u f111"~f1111 ~ 
A 0 Q . 'i' 'l-'! 0 ?t • 7 91 .~ 791 :'.., ~ 

tfl1'tl~'YIlf111lJWU ~~tJ !'1H~'Wl~~llJfl11'1Hm1JU fJ~m 'I1i1UJl1fJi1VJu1UlfJJfJl1 'lfUllJU mCJf 

1i'JW"lfl~ utJ~ ft'1'Jtlm w wdto'O 11 1W 1lJ17.f7u fl 1'J tnw ft-J.J1U am 1Ufl1n!i N1U'ilV-JlfIfV-J'I1 1 

<$ -1' ' 'I 91 "" ~ 0' ¥/ '" 0'4 ~ ~ 4!1 do... ~ 4!1 
fI'J1lJWUtW 'J V~flV mmv;, mCJffl1'J'1.l'O U l v;, V '0 fl lCJfv;,CJf-Jl1J U fl1CJft'J'O Ufl'J~ flfl flft'lf1fJ} utJ~ mCJfl'i'O U 

fl 'J ~ fJ fl "lfU v;, d U '0 '0 fl lJ1 r( 'J (J 

IVt.f!'i .d ill'" ~QI 
~~uu 'il~fflJfl11'Y1'VJf)flU'il~ ~'I1f111lJ11lJlJflnU 

• v 

m'Wl~ 1 wlh~ 1~tJ~ n'c'11~ijfl11lJ ~ltrJut'vhuu 

. , 
.do Q.J t:J ...:3 Q.J ~ iJ do"~ . tI .:I Q.,I 

lJfl11lJ IPI'J~'I1Ufl u'c'1~ l'I1Ufl'J1lJrT1fIqj ~fl~ff~U1~'c'1VlJ U"~lJfl11lJ~nml fl8~fll'j'YI1l~'jfl'i!l1 

a~Ul~a8lJ1..rfl~1ufffll'W~~tfl1 HJu ffrrtvfl1'JdlJ't/YO't]fl1 flU fJ~ i r(jj;};;IPI utJ~fI'J1lJliJu'Oyd~ 
", , " 
QI .c::t \II'" Q.I~ c::rII A 0 fA" 4 

Ufln'illnUU fflJfl11'Y1'VJn~ flU 'il~ ~~'jl'lJflU &Ufl1''YI1l~'YHn1W1Ul'81N~fl'j~'YI1Jfl8il~'n~~8'lJ CV~ 

'n~~U'lJl1l1fl fJl1vil1-3Wl" Ul'!:::: fJl1villUUfll1A1ulf1HfJl1,,'N? NUlm~ln1Jfl11fl~,iJu AU?]U 

U~:::: Hi1V1~ltJ'lfJ ;~1l~'~-r1Jmflfl1'juiitWl~lUph~9 ~lU 



::6'" ~~1~~'1}fLl~L~f~L111o/Y}~~l1g~~M~ :.:: ,;.' ......... .... . .... ...... ..... .......... ..... . 

':,': .', ': >. : .. ~:Wu~~~?1~~t~@~~t~1~~~~~' ~~~~t~~~,(t,~~~t~::-
',' ..... ... :-' '-: 

" ',: :,:" ··<~Ut~Jn~lb': . ~:':11i ' ........ 
.... 

rt~ULrtrt~'~1fbH~~m'~~t-1~t-LrG~~ utful! I19UJfY ~~" rt,Vt-Gf} 

1LULlA,~t\ lA,1J1LrtUHt 1 LlA,lA,~U'LQ.rtfl.1 ~t\ t'll:J rtIl9UW:glJ,fYt-G~U{jt-UWId\Y t-~l! rtfIfU ffHWMW~rtL M 
o F If, 19 0 F t,; ~ r t! ," br ~ ~ ~" 

IJ,ft@lI9U1 :gGUUUrtY rtUGrtrtt1rtLtLb~U'U1 LlA,~t\U rt~t-U\,tWUt-~~1 1LUrtrt1L~1l1LrtLQ.Lll 1616 (g ,r::r !J It) J? I ~ lEi ~ 0 1=> If, 1'6 • 1t>/6 lit I::::JI 0 (fi 

~f uu:g~rr Mn~IJ,H~UfU1 (Wftl :gl!t-lbrtU:gmrnUt-lbLu,tWU:glJ,frnaMf h I OI, f:::' b 16 19 , ,III P It) 1'0 F' f:::' 

~~fftrt:gGUUUrtUff I19lJl7f U U rt !J.fL~L rrHLGM-:gl! f&~W rtL rt ,V~!trtL wrt~:g~ :glJ,ff~L IJ,M ~!1rtLUj Cfl 1'0 F 

rtf f}lJ@U1 :gGU~Um~U tL~Ut-~NH'11L1lA,rt1~1 lA,~LbLbh.~~" h .-0 t6 19 f' P' fI) ~ ttl", Inr' 
rtMt-@II9~LIJ,M~HrtLt/jNjt-~~ffU 

t::>' IP ~ 

t-~ rtrrm Wt-lb t-~ G rt fIfrtLt /jMW~ rtL ~IJ, it @1I9f}Hf~{Jfrt @f}t-@ ~:gl! t-Gn.WU'lA,~ ~LbLbh.lA,1W rtQ. rt rt t-~ ~ ~ P \:::J' ;:; t6 t6 Ifj F Ftri F : It> 

t-lbU IJ,:glJ,fffJLrtUWNf}@ f.."rt@f}l!l![Jnurt Ut-@II9WUf:gmf!I rtMrt~rtLWrt:gGt-Wf}Wu' rt f t-lb f}l!l![J 
rIP 'PI'O 1'01'016 F" ",1'01'0 P;' hp It) 

f.."awu'uLGjlLWrt~~!Jf:gl!!&IJLWwt-g Luful!~~'~1. G~~~U'LQ. rt,ttULt\UGrt M/jLrt@rtLf'L @,M 
tC ' • Ifj 

na.Ul.nt-L11nlnttlUJtU:gaurtrtl trtffrtt-a:gl:lH rtnl!l![Jrtf lAu"1fi(,hnN~a.ubLMnLtliJ:g'm/}anm f' Ii7 F' 16 I=' It) It) bt:r? I IP 

nLtliJntliJutJt-llLpyt-~Npana,ib~LP!&rt@P~tHt-SLum[Jrt(ff , • I • 

rtGW~l~tLlJ.LWLt\t-Grt1 
If, ~ 

N,(HVlHUdtQn.IlMn~nu.lU .... I,. '" ~ I .... I 

tt,(thl}fJ>Llfmt..ijfd1,ItN~I\.~attr.pItLtLlMt.~ItLLlUY 

HfffJLLt-W@~7 Lrtrtll9 If, , ~ IiJ Ii" 
If 

N!LUt-JIo bt-LMItQI;!~ti1t-l!u.tmn.ttl t-tt"ttn.YUttQtUl;!l~UIJ l!L"mn.~ ~l I'bO~ "~""r I';." h"" 

f}LUf}B7rtLt/j:gIJ,fWmm.D-uu~uTUL @UMf H/jf}WUrtLt-rtrtfL~UUUf LUU&Ufwrtrrrt-lb LftHLI!M ..., t:::1/6" ,,rbr~ t=r 0 (6ls>0F ~ P t=r 

LrtWfLrHWajl L,rtL ~w:g~f't-Lnn IJ, rtL~t-L u:gIJ,fWtnrtL~NU nu:g~u IJ,Hl'L Lft n@/jn@~rtLt/j 

a,rtL @JU t-Jt-£GNp@~wrt!}fL!?jlL,rtLl1,Mff rtG~~wt-~G~rtlA,~W~I':It-~1LU~~~1 t.,t-L~1LUrt!:'L!p 

lA,~ rtt-Slot-1Lbt-Lrt rt 1. G1 U OtMn af!Mt11N~ ItL MnU:gLUf!MNjt-nLliJOM1 nLt-lAnOnLL Unt Itn,m ~Lnf!M Ft6 p ~ : JY" 1'1 ,'CIt" 37 3:7 0 J,. t;r'& t:;f ,-'" .! ,-

~lJ,frnUnlAMliJLWrtMf rtf t-lb ULrtrttrtLt\rtl1'UG~LbLbh.rtt-~U rtL~U11 t-WG UUrtrtfL~ ,,'CJt ~tl' hr' III pot,; p p ~ F' P lst I t::I' 0 

~WrtUf rtf W~/jLrrHLI!M~Wn~~f :gl!Ut-rtU~W:g~f'&U7wrtrr1l!WU rt@IJ,~Uft-~@M (nlJ, 
1=3" M hi t6 f't) t:>' 1TJt! lit F P ~ P t6 ~ I 

rtL~t-LUnu:gWIJ,H) rt@IJ,~Uft-~@~aLUf}mrtLw:gmffJv.yIJ,H~UfUf @UUUUt-Wl u:gmll9rtf rtll9rtMf " t6 t::7, I=' s;; 1;:7"~' J:7 J:::7 19 p 1;:7 
. "~ , 

rtLt-rtrtfL~~WrtUf rth~nrt~UUn~~f :gl!Urt@lJ,~tf7t-~@M (UtnrtLt~Nunu:g~UIJ,H) rtlW1 :g~rr t::;. 0 f:?(6 19 f't) 1'0('6 ill. p" :='" Il' ~ I " 

a:gIJ,f7!tIJ,H~!JfJ'L @,Uf&~L~wt-~/jl rt{hf !jW @rt~f,fj@rt@P~Uft-#@,Mnu:g~UIJ,Ht-1Jt-f}L!?~Waf}~l 

t.,t-L~ rtUUGun@u:g~rr ~~" Mutt-~W l~1 lA,t-rtUrttQ.~LbLbh.rt~t\rt"t-(j • t::7 I" t:;I'J=>' 0 tllnF' ~ • p If, &:" rt.ttLrtrtL~ ~~~Grt 1. 
" . 

g 
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... ~v 

fll1f'1fl 'W TJ\UJ 

, r , , 
o Q ' ... Iq ~ JJ Q.I Q.I Q j/tId Q j/ Q' j/~ 

fPnm IN 1lJ lPWlm 'i lU'l~ lltlnllJ rI (JU m 1 U (, ,HflU U WJ"lf1 m 'i llrl ~ PJ'YI m(J'J'Y eN 0 H1 afJ.J PJ 'YI 

rio 7mn~iJfJjH1 lU'lu!df)~ M'fUHrlfl'i~'YIUf)1f]iJfJJH1 d1ulu 11Ir10~f)U lH(Jllwirl'nuf1mlri 

1Jflflrlrf'J '11 ~'HY11Jl'Hl~~~ .. hfn':iRf1'tn1~£J1'U~1'U~h~"l t~'U m~tJ1'Ufn':i~1~"l c@-JrJ'1m'iod 
, ~ J/Q ~ 1 l' ,J Q d' T J/ ~ ~, t ~ 

f)~flO mm~lJfJJH1 rlmou fmm:::'VltJ GJf-JfJ1f)m~'Yumf)1f]rJ'nn~ 'rlfl'ifJU 'U'i~~Ul1IN'1 'YI-J 'u 

d'Judl;f(J'Jnuu'll1:Jt111rl~ii-Jll'J~lffJu fn':itYfl~ tt,,~tli'1J1J~~1tfn':i tm~t~~fJ~ijfJ lT1Hfu 7/7u 

m'i~1liJum'i11l'N'1 fn':i~'j1~tYfJtJiI~~£J~h~"l~fJ1~timtCI~ii~111Jff1J~'U,rntJilty'l11 01;; l';U 

llmi-JfhliJ~ llrl~11rmfJJ'YfJ-Jn1GJfm{UfJU 1~fJOfl 'GJfY'l1uu'i'i(J1f]1fl' lfJulu tY.fl1~ tt"~~111J 
~ ~ 0 '" ....J '1 ~ '" ".til '" '" d ... & 

~'Utt ':i ~ '\JfJ~1J ty'l111l)1~fn"~ tn,,'\J'U fJ Q 'U 1J ~ 1tJ'U fn':i m" fn':iW (\~':i~ "tJ '\JfJ~fJ'U ~':i l£J'VlfJ1"tn" '\J'U 

r 7 JI "" Bl1)tlB 'Hltl~ 

., , , " 
o ..:$ "" v 7 A!f q 7 JI tI..:$..:$.::II 

nltll1fftlYl11)tJ 'Urt'Un UQ~111tJ "trOl'Utll1fU9f~Atl~1I'UU11)1~ 
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'ii' iI 
fl11ANtlU't11tl11t11 \111611 url~\la1JrI 

. 
lHUnU' tl1~lm1 1JflflftViijri'.l'W 

m1~!hn1utl1'j m\lffllJ11r1~\l~m~Yhl~1~rJm1irnm1~1~"l L"IfU m1L~rJUm1ffVuiu 

1~1J1Jm1ffm:n Uft~UVm~'lJ'lJm1ffm:n m1hfm1ffm:n Uft~1Jm)'lJ1lJ m1L~·Wu'Vd.umdft'YI1~ 

~117 ?1'H7'1'i lm~lfJmn'inN1'1f1f11'i m1 lliJllWl Uft~th~~lfflJiui' rvwn1'i7.,rtlfJ~h.J'7 

, 
"'" AUfN~lft 

, 
JI 1 ~"'" 0 "" ""'1'! ' u 7~ I Bl~flB~ '1111Ift11f11fUUft11nuA11JJUflftflNftUBBft u 

i .,. d. <I .1"1'" A <I. "'~ 
UV~~'YIH1UlJl lJ'4llrJffllJ11r1 UfllV 111V fWtr1?1lJ1UllH LUV~\lltlffm1m1W~1~"l1~1 

" 1~rJmtyrJfl11lJi1lJijVtiu mh~ V~.JV.J Uft~ V~.J 7v iumnhJV~i1tll1111fttl!vuu~L"IfuL~rJ1nu 
" <I i" . "'Qli _11'" .2't1~ d. • m111tllJ'4llrJ\'ltlflU 11f111lJ11lJlJVtlU um1 IlfNnu Uft~ Un IV uty111 tlfl1~11 \l~ffllJl1r1H1U 

" .wu1ml~m1ruuhn~ 
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tJ 1 "nUl ijfl 'U' 

'" "!II tfl'l!llJ ~U'VI'mm, 2544. 

"" " "I "" "" .-'b'1t1'b'1~ 1ill'lJfll~Hm~'lJ, 2549. "mflffl~lJl~flV1Jfll~ffVU llt11'b'1 ffEtl 316 1'V1t1lftlff~':i 

"" " "I "" 'l''-'b'1t1'b'1~ 1i':il'lJfl';jV'Im~lJ, 2549. "mflffl':ilJl~flV1JflllffVU ':ilt11'b'11'l!l 501l~1J1J ~j;'jflftlff~lUj;'j~ 

A "" '" "" "t d .,. LVfl.f)'W tlV'Il~1J1JUnft (Ecosystem) Uj;'j~'b'1.n1f1 (Biosphere))", 'WlJ'WfI':i'l'VI 1, .n1f11'b'1 

1'V1t1lftlff~1~1' tl, f1W~1'V1t1lftlff~{ 'lJ'\'n1'V1t1l'fitlftlUfI~'U'VIl1h9lJ, fl~'1t'VI'W'lJ'I11UfI';j, 

53 '11th 

.QQlQ ~ 6' ~ ~ cu .Q ,td. ~ <f 
1UtI 1l~19lJU1UU'VI, 254l. "ff'lU1f1j;'JV'lJtm~flll'W9lJU1", 'W'lJ'WfI';j'l'VI 3, f1W~l'lfl'l!llftlff~l 

1l'l1l1'V1 tll'fi tlii'l U fI ~ U 'VI':i 11 ':i 9lJ, .w1l..{~ ffmuu-w 9lJ U 1 fll':i ffl1i l':i DUTEtI mt~tI'U, t11U'lV'Vf'VI1i 

lJWcyjj;'j, ihlJlvVj'VI1ilJWcyjj;'j, ~'1'111f1Ufl';jtl!1l 73170, 222 l1U\ 

~~ii' Q{)au'VI{ 2542. "Unft1'V1t1l l'UI1UI~f)1'Jlh 7,jo·, .wlJ~f1f'l~ 1, .n1f11'b'1;11'V1t1lih ,~, 
f1W~1Uii'lff~{ lJ'I'n1'V1t11'fimtl'l!l~':if'(lff~{ fl~'1t'VI'W1l'l11Ufl';j, .w1l..{~ fhtll'j'l.wll~tht!tl 
''''' ~I !II 
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