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;jll L-:11 iL-1, cJlr" qjy orlu oLoti;.)l O a;r\l
e)4-Tl $-4 l,.s-!U*;J^<Jll -,.:Llt ir, {}l *t

.+U*Jl ,1p11 ,, lsj LzV

: b.t;,' -

a ;'\jt,Ji -u,-)ti ++r .it-;)l "_rt 5+t ,:1

;r,it itt, k r--.: e.- . ,)L*;Yl Ldr"l ..rl j.dl f.Irl

,ri u>t qt"rt .Jt.jYl -t --! rr,
eJJ.! r, o,.irq ),".-\ $\tc .,* !-.jt )\,b1 . ri;.,; :;lr"
i i-.r---. JiJl ;.,-o ,lijr . i,!l Li LlrJ' i:, ^l"iY 9-' \

ii ;1\t i -,l4Jl j.r Jllt"y o5 .rai ( 'lcJl iFr J, t'lJi

6-;t!,"!r J_*^iP-&i J!F, d,,trit3 Jyj,.]]t et
is.lr;J' u" ..,+Yl lr-a ;r-: e,Jt ttJ -+l r*-

.c{l -ri irrtll {rlrrt
iri d . c &",Jt iprll ,JLi)l LJj qlll .,

JujYl J.,t-J eui J ),{."-:*" 4rut-sl i 3-ra }li
+.iL,ixjt -iLs Jl rl,^-r .ll Vt -? . J-rgl r.prlj-rl_-v'a)

,.* exj: . ;.ir!l ;Fl C! ;it< lull dt<"lr Cr"l-r

^+h:,Vll tl'lj U-l-ri &j*+lt ourJJlr '/l J)\,
. q af rL..:.:-)l

: b. f -rt .::-,)1 fJ{- - \
j lnemot Sensing) J,J Up jL.:,i-Yl 

* ;r' ,r.l

*," Jt+ cLi.k cJ,: 6-' . L-t-e trUst ;r,;!t trYt

>V)\tj ;etr)\, V)-*t: LlA| & +::L-Jl "JlJl
q.ir*,'r, qr;Ur .l J:.dr qf" .r-ro LU'U, 3-.i, ir+r

f ..-r1 -t" Ji.-';.-Yl j" 1/ .. +".Ul

,k Jr.lt jt * c! q f ;[^.--Yl Jr-.1

rr, g, c-rLL;, .>V3z.t nL-tJi t" 6.)14 i.etll .rt-"alJl

.:,LJJ| ,..l ,ll -.i.r-: r i-e;-rll ;:[L jl..a:l)t ..r3.r -r-,./ (_ -'
Yl ,f - \A :.rrJl -*.y'| ,-*lr)l .r*<lt



J3<i Jt ',ft ,5jJle , s3..4t -J .,ur,tJr J"+--l "

GJI ;ig!l rJ! .rr L,o u"' U J<! ., qrUt L^-.KJ!

: kli djlr (LANDSAT) .i:"4J1 CkJl 
l(L4

.r.L-'"- jt{41 liaj : Rerurn Beam Vidicon : jk- - f

JrL Jtr :, J-r. rAl lpr ., tj.Jt Lj5{J
, is-$r^ (. ,]C - . ,01)y , t tF* (. ,0q - . ,Ai)
"lfll ci i.-:11 c,t -.J" ;r e-u-13 i-.Jl u-L"."- dlJjSJ

.:.:-5* (.,Af -.,Iq) .=f
Multispectral : jt=tll -:.1.":" .rr>t iJl )V - :
j*1 , i-2\Jl c.,Ll;.rU :.."'.t[ a,t!l jk4t r": ; Scanner

, .-tf* (. , t - . , o1 t+ Urll L-rYl a" .$"-.J d,"t.-
'lfll Li l,jyl J/ i,".*.;1: , t :$* (.,V-.,1)-r
.t:-5* ('\ ,\-.,A)1 t j.4;K", (.,A-.,V) L}

: b. *y ,Lr-h".,)u Ul{FJl ,---,"!l - y

,-'.:l St ir, +) J+ ;r .;L::-,)l *U, e #
: .,a Ut";, u"-,i

,d-!! f^y : Radiation source : .rel',^:Yl Jf.rll _ I
; ,rrJll ;)Ul a/.r-fuIlr.L;tJt 1L-:)t it"t k e dt
.ilJI ( Jt -::-Yl ;jfi! Lj)\Jt

J.rJI & la:[:cl i^..- ,r
i;tlJr ;ytk*dl,

JL"-r-)l 6pf c." -;

.-.c .21,..i:-,)l J JrJl .3 i,j'il llJ;i-.1 - r
: Jr,

Ultir l"E ;;f t^, ^;f . ;: +Li"!i<J)t .:.,E lt
. r:>t ,j.1 * i4P. ,ll ,.4,L" ;a1 taa.: ,y1:ill c.,l--. y,
i,.$[ ri +:LU-i,r,iflYl Li'!l , f- c-tlU, ;1

4 AV , r* ,f ,L.:;-)! *t C ,.* n" j.sl ;JsUJ

cJ 6LJl i.-.:;ll ellj .rr;-[Li tajsf r +lJJt oU;Ja.Jt

.rr kl*. -1" J* r44 Gil3 (t'tear infrared) L-fl "ly'l
4t-lJ, t:11 dlj -LU:JI 5Sae, j.jf* (1, \ - .,A)

"[r 
(Scanning System) i".el'. -ll Jlc;Il d is].l ua^ilt e;a7l

i-.:LJl ;l:;Jl it-lrr .lJ;: 1la.s.s.) Jllll :-rc" ,c,l,iJl
irr**-r;slr € /r!t (-.4;.,^jr11 f$l/J,j; ., i-,LJr3

,L-iVl f),Ul ,p-ri i.:Le ,?s ,i*,s)ls i:Jl .-,Ll;.rjl ;i
. (False Color Infrared Fitms) tllrli i.iilrl ,l fll ci
4:l\l , 'Le crt;,L ;* l.f 6)t !t .j-a .jj[j
ca i..rll oVr . 4n-ll 'lr.ll c./ iJil 4-t-..- JrIl
rJls (Atnosphiric Haze) i,r.ll c-,UJJt jLll il)S lrll
. q+l-ajl ,At e irulr'l i"4 ;p J,$ i.4tjJl rr^Ajl

ca i"-:11 ryi dp aJ! +y'1 .j^ J! au)rr
j-":Jr .J 

'^iti:e -*-L-a- 
dt" # i".t,Jl ;,-iYl r.e cr -";L1

(Enhansment of differences) arpl ji"i L lia-9 r ot_iJlt 4,
L"j""r J<{r Lr;1 ;sl y; q. ;rr,.all q;rIl rlll .;H

: d4-i Jl .rrl*:Yl
,15 ,h.'...ut &llll & r.:; fl .;3 :ilL ;;a;t _

k"l" JE": $)t *: i"jJt :." ,iJt L.i)t
r.t-:" ,'4-Lill,e a;Jpl r+ajl ,Ef L".t<Jl

.( M.s.s. I cgll
t"i.r dl iilul & r.:u lt s?: : L2.5,, i;s\ _

kJ" ,Ju"; c 1l-:!13 ,ll ;--rt JB" JLjil
,,1)rlt6j-.6--L J-Ut pJ*djt ,Ljl L*t<Jt

. ;,iJ:Jl
LJ)JI 6)Ul *. l.pL3 : Targer : l-i.r.U _ -.,
i:[" :-153 r.r3:.;L-];-)l +- g ,it JS4Y €r7 6 r+,;:

;17'!13 .,!-"Jlt !r}ll "[:. 
a.-f1r.! L.u^ AJ<:

C\ . . )r;*-aJtr
ilr :l:11 "j-o i-!: )a \a: Jl"tr, ali :JU,._,

,J:ul ,,tjll 
'* 

,-!"Fl oj'l l, rL.t-Yl ,y--h ,y
JiLiJb (Spatial variation) J(.}l ,,LJIJ (Spectral Variation)

. (Temporal variarion) drll
f qfl , Tatansmision path : .rcL-.iYl y'l --:
-;.t-.all ;* i..'i'rl 4"rJ ;.r' +) Jn ;,c1t-:;)l d"c
(' ,/1,-r! f * d,trtll sr.U J! ( d--jJt I .pL.:)t
(Atmospheric iJAl jil'1Jt 

s"-^-,- L" /, t'lJi ai t"" ;:tca

o+l:;rn)l , ;:Llt ;/ +t hir J-* ,ltt windows)

.-zy j3iY e^r .5-*1 -iXjJt ;"-e 4iteLil I 6iJt
;:[c jiljJl o.La3 . JidJl Ji ,.r-t<nyl 3[ ,"r ^-.^y1, *rU
eiUr (H,o, 'tit ;E .-|:";,rll :rll if M+)t qJf, i-"(;
c.,t--.Jll c.,1! ,l iily'l .I ei, ( (co,) f-+ijt JJJf
,,;-tj* (o- t,t )y c rJgr--(^.. (1,[-.,o;

.j.oF* (\t_^)r
6.i-ll ;ta.lt \ teitJ : Sensor : rl",j-:-)l jk+ -,

YY .f - \A :J...ll -C,'Jl ,ll))l .rJ"*ll



gr ( rJ"dJt i "lr^Ll cJ i".:ll ,>,til ,t"r;r-t r.o

JiLt b$ L-+ . rLUr ,-!r rr.-! Lrlt &;lt ht *

a* .+ ja .. ,i!l ,---b 64 gJt .Jl;"Jl:

tb ,k;-rrLJl 6i 4 ap JL-::-!l d,t4J.i lt-r.;d-l
: qJUJI .r-lrJl .J UJ, J, .7l+l ,i^(,,J . 4,-rLlt ;rlJrl

\- Ct-rjt ,Frr, L.,rrYt Jt<-:f -r,-J4 : \_t

: airtll .rtrl1l
.;-.-rlll .<!Il nil (Lamdrorm) ,4\t tr(; .i*
r fl,c-))le e-ll: JFt , ii)i3:!-f j!9' oA\t eL)

"41t 
,Jt<:l +J4 J+ ;c ;L-::-Yl aL-V j<q

o 
j,l (Spatial Variation) J<Jl ir_!:Jl d-lrJ, \jlJf ,i.,ilrll

3l ;,-.'Ut *.dl ,4-Tl c,-.-\,;:-t t!! L+ o<! , JKilt
& .rr.'., ,jt , J* dli (Scanning Device, u/"JJl ;j+-l
ibLJl r!-!l G e:r* Jp Jra,$r , ,f-lb J_rut tj
j;jj e..r 4.1j-<.-,*iJl rAt ;zrrs fU.*.-! J," r,)
y-;Jt ajl*l ca L6{J-4r t+.4+t JS.{ ;.;LlJ iLtx."

i'l "kJl .r er .#rXJ r*Jl :l-.,11 oU.,.F
,l ir*, cjlS ,)! qrt i .r,.i+-e .r;r!t Jti:lt .:,I-oLa;t

..1>,u 1t iru+

v_r :Vt: +"rr ;| Lu ir_e, ;;\t J* ?J
,$i +-1'p x^i d";Jll dX C Ci- ,tf J.t GJI irull
+6Jl Jt+rl ;ft !J.Il ,;trl;Jl flrf ;t":Y g,".l11

(Flood Ptaini) ,; iill JJ+)IJ (Alluvial Plains) L.1-rJl

;.,et 6)!e l.dii jl q:L.aJ)|1 i';tjJl J:rlJl ielr,

lY ,f - 14 r.r,Jl -U.ll C\)l r*+lt

. ilga )a'". 
"e

4.rll ,";l.rJl ,b ,.r*- 4;l J! b-tll .r *)y
z;\l .sj,a "lr 

;.rr-.3l1 .il"t!l JblJ J+ up JL::-1J

ktrf 4+ :: 'r11 )!lt .r:* ,..-t eUle fly'l c.+

.r-y'Jl .r i'.r, ,-Yr Jlq x.B c,UUl >L.i . ";i:i;-,l
..{r. it)l

ol ott *aV, o, ul,
il^:ll 'lrJl c./ L-:Vlr

.:,ULJ| e11 ,ij),Jl

,*t JiJ t{-J.t-
fee
U

JlJr[ U>\, dry .^;lrl ,JDllb ( !>tll .'rl;"r"- 41 ;
(sponey mesophyll) C-rtjl .,,*...e.*Yl t->(ll i-i.-tl ,.rl:'.(l

1iX4t eUJ *rit +" JK:JI nf e^. ., d,LrYl ., 6r.1.-.rfl

e,.: +Jl i,JJ}l c/lrt -rjr., inJl CJ.LJI j,. +rJl drr4

LJlrl .i^ crt i-1(Critical Argl") .-/l LJlrt dA--- t, lf,

*5,. ,tAt i-/ iJYl .rt<.;l Jl ,.r-r; (9iJl J"t

rI L.Hl @ :"* Lrtrl .i, *li L-rr3 . i..,rt.-

v rJtr, i, . iSJl L-:!1 LJ o!j, (, uilJ"lt aitr)l

.;-;Al & oLll tab, J4i
oUl:'tl LL: ., .ly'l c.; ;.'-:11 q.}t j;*,- kr

lJB Jr* J_i- A OJ iJrll J-,lJl ;:l g .;c1;)t

;rL,l CILJI 
,C; J!,$*v ,,6;\t c,ULJl gr ldra

+t--r ;,Al uep & trl.rtt ,f_rt;ll J.2e*.JJ

,"."Jto a-.:* JraAt rt J" .-ill F+ ii jS{.JjJl
. o-Ul

\#l iel)Jl rh j r,'. Oe Jl,A,)l )tt - t
rqLllr

,f Vlott i-r.Llt .:.,1-el-2;J1 JP Jt .ry'l ,i<{

& *;sl 6Jiy'l "Ul tJ & LF"l i,;rlt c-,Lc!.;;Jl J;-
Je J&;;>LJI ;J.,-J j .:,UUt e;tS]. , ;1 ,!V et

, ..L-11 J-rotl q, q- i-rlt J-#l ,2 -i#Jl JI kil:S

"ri-.alt 
i:iJt reU)t ri4 g. (--Uy -ti-..* -o:)I)

i.eEe ;r".-ll .i.6 i.at-r! o! ( (J,-b - fr-p - duj)

ibrll i-L-, :l:jj c 6raLt y.Jt g:,- c..,.9jll

 L-),U t" [at . i-KJt i"^ill i.i:l:; c-lJ.r,j c gul

L



,lJ,llr tuUJl 6>{"!l ;,. i.lp -;lU 6Jl7 , !-.,111 , i *J1

€\ a? ( altlL ;L.-Jl J!+l cr'i i/ 4Ul i"rUl

. (Ptaya) .r*; ;l,)l ilt *l-,i r;;Jr 1U J \^e
't"/l JlrVt ;;Jl : Y-t

it-f, p3.-lJ 'At JtJl c^L;i c,l;Jl i,-lr j
(Tiros and ;lsJl tJ+l :L,".;5U i..".a;Il +1i.4.\l rp'jl
rL:rYl V.jt* c-"-ri:-,l (-+l eui ire . Nimbus)

f.-.Jj*Jl .i^ ,Jt"j ys , L-:*t Jt,..-IU;;Jt e b. ,-f
Jlil1 c-i$iJ .. ;.,-.1}l ,[ril a-,lr>j ,-JLl .:,;r],;

. (Meteorotogical Satallites) ;,rll :t-.r-21! i"rl4l irL'. .ll

f1 lranosat) i.r;J1l +U...Jl -rlill L, J- J! ,4:.ii .-l.aj

iiL-, 6r et .rJJl Cfr rl.r1l .jr ;ri;: . Lt,irt q-;si
;-"tLt +tb)l rFll ci$f !5 . g:Jl ,t Ur U

(satallites Geostation- 6l.Jl LJAI Jlf!l-, iJl ,.rLt/L

LEtf Jn U$ dl ary operational Enveronmental)

i Aldl qr--J . ieL- SS d.:-r,, ,p: (r"5 f r' ' ' 1

.1ti'-.Yl .:&.+ .rt .-*l/ t- .:t lJl Jt-31 e-r
!nJ^L$ i,J* ell Jl g-.i .rL"9lJl ,ja1 , oil\l

.Ot#t UU J" l=,:

.4-tryt er-r.r-.r -lJl "* 
,+ ;r 'lt -::-Yl iL.ljr

.1,+l +J.3,j* l5 (, u i.iiul 1JdJt =ni: 
!r r".:JJ!j

.;!ttl .q.r n5{ tJ .. t{:lar jJl i.irdlb J.-lr,r rLrr)l
djl &Ul j . JJJI r.frJj 

J:Jl 3f .rUL;,;lJ iir.*Il

.faa, ;r 15 , UU^sJlr e;\j^ u;bLt 6r:,.t

(Desert Flats) LJI fa)| (Eravell Plains) LJ"aLl J.*)l
. LJr ,iir .;ull ,Ji GJ1 

gjjri +l..tl J"rLJt i,b,
igl-;Jl ;,|."-r.lt rr-rii ;rjsill +U tt jLUt ;tS J jS4J

a-;--. ollf* c.,1.: ;:Lq jJ* l+! ;lye I oYll J!"*,-t,

(Terraces) +L.llJ

' '+'i"u 
^' t' jl

(Ptateans) ;$l .rl-JJl t"I

c,t-L- J! etr Y dJl ;=l-Jl otel-,,;JJ V+a, 64

alt arai<Jl j:tJt- L-Ul irlJrl ce i.-91 ,r1,,
,pt Ji;i ,.t^,- al ,* ,JtrJq rl a,rrjlr J, r,Jtltr

.F
dJ.Jl J..Jl !1.r1 ,_97\)Il J<jJl 4-lJ.! Ji IJ

4J4 ,* "vAl & -r,Jj ,rl External Drainae Patterns

,[l ,lt2_a- otllj ir*jrt 4rUFr ]rLJl .rr-rll J<j
djl #\,)1 .;k l & &L4 dlJ;J r (watershed) ,rJJl
Wtu ,fa e-? , J*l tiuJ truLt li:;r "Ul rjil:;
t.f ., i;LJl ,-,1a2-.:.ll (tl ,p1Ji" tjhJl +nJt arlt,
;:At & ur^L:, 0* ,rl ,t*L)t ilt lui ef

: .,+i

J, -LJl lja J4 : Dendritic : c;.r*..:Jl laJl -i
./rlt .'rl & J{ t5 e4, €b ,s-l.J.6JJ5.rir_r-r f._:
sl L-i-.. i:ll r1.ry.1 l^** V-*;.f[i. ,lJ, arl ;ilj"

.Ls-, s
J,e lJl U^ Jq : rriris : .r:jly'l tJl -,J
o+r"Jl r|)l ,F" q;j,[ ;-r.r*i tt "rs''J r l:.

tp 4U -l}J* n-r ,y oi)i" 
"r.,rlt 

.rt, c (Alluvial Fans)

l{!i t^j :;::-ll dttrll ,} +-y: i,:;}t d}ull eir"j

. .PAI
Jr L;tt ljr J.4 : Rectansular .JJdJl LJI ---
i.,J4 L lia, . .*.tJl oUl ,<-+ . i i^it-*i .:.,loE=ll .:o-o

9 -r - vJ. Y - ' J,J

(Sanastonei +rr r,-.l1 t# ,r** Cl &Ul .i
5r. J (y .LJl U, J4 : nuaia : .reL:Jl L 

"' 
ll - :

ljr3 r (Depresion, i:irJyt oL;;Jlj (Domes) ,.-r!il!

t€c /:;; r[ . iJu .rtsrr ;t i+- d;J!t JI & J+
iS:. ila-lt.;lrill :t-5lt ta+ Cf, dJl d#JVl .:,L;,i,..Il

\t,-f -\A:.tJl -Cy'l ,,?lt)l u-J.6ll

. ;1;J!1 6fJt e!- & 61J:Jt 
te.t-i;



?-f -?* :i Gr -?h.[4Yl li-6 dg lill
.'d4V q;\ts 61? rth"[ J]Ji 5.:1 ir c!,
eW db t -16-i rt51l .5t3 i cumulus - u.r

J5 J<+ f_r.Jl "i^ JJj . ,.LIl -,;.;l-1 ri J*Jt r-.i-LJt

g, urlsr 'y"ajl lt [ ,J &." & "\.Ji /,., i"."u "u"i
:T^S:.i+.i+ll rtll L6:2.-4 nJl q,JI t"l , ?:-,Jl
. ,l.Jl *," P e g"+se;!t J^, aq,s +l[rla rtl-:
(tl o4;l irJ-.'.ll .i, ,.$-; : startus - --
.-r -rL,.!l o\.* 6r -r,L Ygs1..- Jl !+ $y, f*Jl
il:' JJ r' J! rjj itb, q! , ,ljtr , ./r11 C[-
rf i--a^ J, fJ+ll .i^.fs*r L.r^e3 . yl";ll -u Gtn

. ,tll {+ 4:4 U,i .t!i C"r"
bta fpl U L|llS 5:- : Cirrostratus -r
J4-,_ 6Jl rlr .t6rtjf V Ap ,rA;1 ,-$*,-.e rcirrus) Jr

3l .rEL .,<!r ,.irti t .r-r . Lu.-Urlt 
'J'ut *Hl /l

$a -rl-fi| 
"l'e 

J"r,- elJi ,)!i r-iJl Jf ,*-iJl J-;- ..:yLa

.pl
'a-e9.1 

tJl li^ CI.: : Cumulpnimbus - --r

a/ if l5 . L-r; '.pU, t *lr ;st ,F4 f: (cumulus) Jt

.pln La_13c ol . t6"4 ;rrr"I-t| .JtE ,.lt flylt
rl ,.r;.)\l r; Lpl lJ"!t .i^ r,;; ,.r,-.r-:Jl u*.$JL

Utt .-iiln dp Ur d,r4 bt*1 c drA J|<; FJt
. ,Ul Jf o;il .r" i1?) ;:L.. j,ri (cyclone) a*,e j,.a.tlr.

(Syratus) Jl i"r* Lll lj,r gr : Stratocumutus -J

/, n e-rl u+ Jq rd{ r",rr" *J" . idt ;rs{r
!; ,.1ll ;.F $J g- ;*i.zlt Jf d,- . &-. r.n
..,p ltrt 3. dll qst 

-,1-e . Al L-.} tlU ,.;lf .;"
t r;,r , Jill .r+t tjt J<i kJ +, . iiujl iill
.C.*,irp i0 [i!j ,uiJt ft-f .:,J4 tJ,tJl -L;

: p:.X ,r+Jl d-t<,j)l : Y-Y-t

i-.,p rrj t 1tl rre! Lr+t )At & f3*J, _p
;-rll e1;Jri. ,k dt 

"|-1.: 
o (Brightness) oj-o rrt*lJl

i.,t,l .j! e;t W tudlr1 i*i!l o-g.e J, \Al
i-,t* !fE iJJl oj-o r (Albedo) q-t(*;lt ;^,:tt"

[;u, L,*o, 1.r..Jt :r:J e=- .6JJ,^elt Cr..rt "runr,ll dJt e. i-<ilt iJll i..i €.,,irJt l.ls 6,J-Jt &
lo ,f - lA r.rrJl -9ll elt)l .rx+lt

;* qilt .9;rl J"tJlj" Jhrl u^ J )L, L^r l"
eJJ+ .i-., ., iL-.ll a;tll_;, tb e;,..crl;ll .rLa tlf

irlJrl if c"r . JU"!l t^_., - .:,Y[-\-r *l_r *G
q)'+-irrJ-.rJ rE,!l .F J, tls i.:[rt "r.":,,; i.t^,.lt

jk .-,uYt it i, iel)j\ +"1, JI I r &3;rll .rur,.rl

i,,,1.9 g,J,....-!:ll c4)l * +t<Jl JU,YI lhi.:S
Ft: W rLUt 4.e A* trti ry t+:il:sr l-1:,Jt dif
A-b f &+-.,tjl +*" o* crUt-, , pt b3;,- lcy
J_rt- +"1r" Jl dJ-ll :L!J)l .[iLe jl irJ-t .rt *lt

.;--lrt +tJl .)q!",1! l!;x ,Jl
: fr.Jl dii : \-Y-{

6.:y; r*J r>.;ll ,lll -i:(i l"*r fr.rJl J<.3
t--- ;1r,Jl b" uJ* djl )5*Jt . $Jl 1{l c,La.-L

, t6i + V i* rJJrJt i,J+l JlrVt

a," ULJI c,U:Llt irFl .j^ J<3; : cirrus - I

4i-iljJl U 6-p ua;;l e;'U!-t .r* . ,rlr
"Ul JU" OU'-_f a/ p"Jl .ja ;r*; ( (Strarosphers)

Ant Q: . p-9.,.Jl .a1 at:5 #Vl ,f: . -r.+ull

f 4t J-,X^, J<j{ Jrir J,*Jl q+, *tf pUl

; ,.:&Sl +la L"ur .rLol.a)l .jl* ciJ 'lcJl

"tr 
q"* etr" Jl p+Jt ..i" c,{4 li!

eLJl J" C! ,F .rsL , btr Vw)
ar*s djll"t eJ#; rLll ji & J+ euj i!, t*F
lib ( fr.ill .i, + {+ diJl .gYtt Ct-Jl .+
6bl ,y c.Ji $ l.its_, 4,*rJl ,-r$!t .rrx!
gt--rJl .r._* .t-4! iJt, i.€'l,oi^J . J${-fl

CL-JJ| 
.l+l C krtit,rx J_r- [:- ti,u ;J6tJt

I



,rrlT

Lrtl f/u ,'U, fJ"r, ..rbG,,t J.,-.14 J* lJ
p, ., i:U-i5f .lr! L"rrel Jl ,Jrr U^3 , ;:i;-Ei..ls$
,$l ,,, kr :.=*r L, ;sf oJ* ta;J.l l-,;Jl
et-rdt ,P i'l aA u.::* Jl (\ tiuj , i".,-211

.6J+l

t.arll CJ.L-JI dry j=dJl ,il-r^ s d +,r;ll ,-.4 t 3

.:.i, , 
^! 

Jt lzll . bl .p ;.r.c , l, r.:ry ,' olJll ;.:I!
-Jr 

cr -1,- ur e - \J- J

oFrr * ,y *ll: i"rlll iLult Gil _, rralt
i rl , 4J;!r Pt / CI;F..:Jljj:,,1'Pr, rr;lr
J t"f . Lii -|.rJ! ri t"y,=.." li.a ,JrSi air.l ilutl
i:3y c;t: r-ri\t JJ,UI d .-;-rlt CJ.LJI ,) q(j ,UjJ!

j5{ ilt}l oj-o 
"33 

., \- +-ll g;+ll ;r;t -,. llJ l4,yj qti

t+-*" ;* dJb u i.ii$l tA)'; ,L-U f.;,",ll ;'*
.et/\ 'P Crt

: ^rel1jl eull tL."yl ,i\51 : f.t
i,Lrl -it:Jl ;<+ -r+ ,, -,U::-'!t .L-r,

!:u, , q"t.,);Jt o;lt'1lt.:,lr:..lt 4^Jl iJ.Lrl J.-t-.l{
. ,{J:IaJl JLrLt ..iLr)l eLf .-rLsl J1.ilJjJJ<r t"

4 Lf^'ryr...-f d;tr/yl ri olr:.!l .j* llr)l .rl e =-
:$Jl & L^4iq e[rr . .:,1:lJ ,r4LJt Ct-t]l -l,-#

(Metabolic c-,!j,I] i*:rui.-)l crt=lJt ,f ,/U-j#it
i,f @ ,!l ,.>lt-Ll Of J1 t,:,lf ;" J,Y3 c Processes)

or-i , it .4d>\r-)l c-.,tlJl J, it Jl rrj: .:rLJ! ;,.

^., 6fu,.5jJt -rll Jl ,-t* ,if J:, J9i}t fl ir,,.

& if .il] .:,!!,iUl .i\ ott:.Lt ,.:llJ U* , QiL;51

Ju=A:-l # tdt:sl J* dli .)+lJ 4:.rr.L-Yl .]+",J1

:, i .-,)ta--Yl .:/t)u 4 # 4l Ay eljir r qLr)l

!>Url ..jl.t:J d-l\ 4;Jt {rd J! f+ ' i, c,,r,'.rl !)r,;

' c-'UJJ Ji#t otJ"Jl 5u JI JUt:

rl'*-,yl e Jr"tl g,e l;!l f)lrl f$u-j LJ:.i

d;rlrl Jlrll eryo & rLr i.J 'Jl c-,EtJl oli -tn ;e

dr, 4Jt, i*J kl" .r--".t g.>{Jt -ra'lt tr-9JJL (False Color)

fll oJ.Uti qtell c,uLjl 
"6l; 

l;* , l{?le 4^rlrl iJll
LLr)l JIJ:-I t* ,;;1t 3[ luagental g*:Jl Jt f.jtijl

: JUJI tj-e$l dX; d4,i 15

,Uf ,f la;i +K"jl i""r frll lll A U,F
aJl oo", JeI4 ,'5,r i*K"jYl t.::ll oj^ 4.r.i, i-tr.r,-9lJ-

ir,rl ,l"lr*Jl ,_,.i+:Jtb 0f dJt e (. L ii:io:,.g;stJl

rf k*.--r,ut !ti; Cj# tlt as!- tgpf i..ratl .j! &
tl ,t"7 ,t4t "| "Ul ilt-r . k.?+.r +!*l .:!.r Cj_r

rr*ll ;r Lu ;st Uul ;fl ,.gl; ;:to3 .1.rlz

Cr*it ir;st iJYl c,,.tr;f1Jl frJt J[ [s . i,-+rl
. LJJI

rr;Jl drr ,,;nJ a:-K'jYt i..a]l Jr-re

4irll )ull .,;^J +t<^jYl ir/ll &J+

.ti!l 6r"ri.. dl )e 
"a4 

d;J! (Kirchofq dyU l=.".e-e

L;J!t rt lt iits .r!i c ;,3l-;. Lt--:Yl3 drt.rYt &
O*-r , Lt-^:)l &;JriJl U.rtsL-iYl e Ql t"-;tt
e Jt*^-- 4*.t.,.t1 ,1;!l ., ;rr.Jl ua,*il| ;;az\

r:,uJl et[ J" fr,^Jl -,{; ,. y.a Jl t+t;r-r crt-cljYl

,il J€ ,jili j, .rif olt ,its U<i ( il.Li q;, ;!u{

f ,*Jr ol & .ilji i, isf ..rt<t ,rs U5: . p-f ,;Jr

Y1 ..t' - \A r.uJl -q;Jl ,!lt)l .r**lt

d"L<'jYl ;'.*; t -)l t i

1t

t.Y

VT,

q\
q1

1A

1q

.4"-., stut*
ii iJ Stratus

i-;ii;-3 i(:o.-, Cirrostratus

;(""-,3 ;rJ Cumulonimbus

i2.i.e Cumulonimbus

Stratocumulus

Cumulus and Stratocumulus

dJt-'.r., Yl 4.,-, 6:tll c .i

1o-Vo

oq

IY

1-v

-L.: ll c.r- J_c-

Ur-t 4tf .ir.ti- C-
rq;pl ,li.iJl iit:S --^--r Jt t-

eL-tj-.a LV -
.rtlr-ltj c.,14^Jl -



( i,-;Jt iL ar" ilJt i*i!t dIl e q! ilrrl L-:,11

,-.r)i;lr .ruL:u .5;#t 5tLlr 
j)u,r JI ,5r;- t, t.i.'

eajljJl-6jYl r.rl.j,, -iXrl Jl ,:+ eij.iS eell)l .t"cly

. Jl"ojyl ;*5 .:UtJl j i.et-
e--b ,y i:lill J*.,tJl 4"Ll- qJrJ! iilltr
{:J.}.-t:.ll oi. c^;6 lj,l t" +J-4 6<{ U s+Ul ,r"all

J, ;er4 i-lr-r, dl l(S . Y it g*-.elt e*lt ;-.-U .3

oft q]-lt c.,Lel;Jl &Lr i.iL: rty e;!Jr[t rJ,.Jl
.jll & Irt ,:Jt ,rrl-1]l -,,,,o,.r:Jl Ji ,Jrdjt 6J- -,.j:u

(i ilirJl 4-Lll (i ,ite.a:lr rf ;:!jt *Jl JUJtr J.tUl
. i.."t.Jl ..rLcl-1Jl

: cr!.r$JlJ i-l,illl - o

g b. ,f rt .i:-Yl cl, .rf .E-)li .,5i j." tr

i#rlt 6tsJt itJ e^-trl c-,Lt;rll 
"ljL: 

j,,. ilr-i il:"r
rrL;Yl -reL;,r! .J"Fl ;"'t^U'l-V, r i.,",Lll l,orrlr,

. 15;!t C-rUr 
qq 3. * Jt l- curU l^-b &

frLjl .r €V yi+ W d ll .11 *r:lr ,,, .r,Y ;,ir
J"aJt cri I l- * ;:tL-Yl ir5-tYr ,6;;1t q4JdJt

#: ,4Al c,L-/.Jl y^;tt;"lt 4,-., ,iU Grrlt
g1-r -rLl.r.rJl: Jl.cll jb.;t - tr. ,);.:LJr {pl ;*53
qr" +! 4ii l5 , JUI JI .r".uYl c;rjl & c,t",$l
i^asJl .:,lall J! bJrill )r.Alr ;er$t.:t",JJt J3"ej

. q:" i.lt3ul irL, )b !*UIl sirt
: o[ t+ q* ,rf lr,l J, 1F uli c-u.ii

.rLl-,.tJl jt+l ,, r,.t ;.o-,l..::-!l ,,-te 
rf,r! - \

. i*elrrl .:/t -,!b

;c;L.::-Yl J-1> irtEYl ir-..23.tj1 g,lr-dl i,t l - 1

. .="lrjl .'r'rtJl J "iU,,L.: -E

dJl !*lJl c,l irltt ql3-iJl .)brll + ;SJt.i.ll - f
.,ti-ltl pl'J -t+ ir rt^..::*)l l=..;JF ls Jr ,*,

J-1(, *ll :)Ut g i,.=Eg *t )Sty.LljI - t
. -t1 ,it Jt -::-,Yl ,>l;*: ; tr'.*'

{-rt ", ful ti,6 d i^4rtl a1y'l .:|y'! tJ.:L; - o

.V ,+l')l
Lry'l i,trl ,Si-.- & \.i 4, :La cL:"il - 1

"[" 
c-,)la.ll -;f* C rr ;* -,rt .:;-Yi .11:,,L-r a:;

o"rrr;Jl prl,}J aL;)L rLr)lb Vlt:$,s lr.r+lrJ 
. ;.iL',r

\Y e - \^ :.uJl -V.lt gt:)l d-.r.€Il

. +L.Jl rljlr ,:* & v):.:.,EtJl i,t e! e,e l;>Ul Jrr+

r.^, Jl c,:i .:Ul:'ll ...t i ,il J.,-)u Jj"r-fl ,e
4+Jl lj^ ,..riy .:.,1;t,'.11 oiA (Spectral Signature) .r4Ul 6t-LJl

.,lr"Ll c.-l iJIl eE fl.r;l-t Jj, Lrl llS
.rtrJ.Ili ,,rlrrltr .:uUl i,ta) Fll ,-rt:sYl d!

tu-UJ d Al"Ul ;* -r+ jp rl*-Yl JiLr iL-1,

,-t"- .J J+Ul ;f.i -ri .iuyr oj-r irjti, ,, .rLc9-1jl

td:.Jtil {,Lryl .i^ J! ;4tutjll qs ;, .rcl;Jl rt.:,)t

.j ++.:t"aiYl jLJl r je3 La_,,L::il ,P br*tJ i':' 

*Lr'.
)L::-Yr J.tLr plr-t-t Ut Jl t:A.,./l ;,..r,Ye

.;lU J LAJl.sll :l)l olr-I ltiLi -i151 * + e
,>l;5 -;6;r .-,lr-11 dG ,A, L{ d.tl;-r;,J.Jl ololtJl

.l);" F JI g", -,lJ.ll ri.a .r! ., J=rlJl J.;- ,.)

,l?biS)? 
^+tr" *.jl l5 , ;,ll -,At rk 4ifl -jlJu

'tniJlr b".;K"r V:rV € J ii.LUl -.,1r-,11 .+.-j
l+t,

: +LJl 
"f.etJ\ 

y: tb r-itr" : t - t

(Temporal Variation) o,Jl ;.1+ll 4. itl-ot

..L-tJt etl; A ,_b Uty j* ieil]t J:.rt-.JJ
,y i"t 1 d-Jl+ dljij . t€"1" t Lj 11 .:l*;dl ;ir",_e

JI C"iJl q. ,y- tiJ jS l:!i . c.,U-ell "irtidl rJ-..11

Jill U,| !;_e: ii;lir ,4, ioql;.-lrJ. UJr -d.Jt
a.LAtr r4Jtr J<ill (j t".;rr qLJ ];x Jr uli

. I-JJJII c.,[L"tl itjrll

Cl ,j"t ,.lt ." e,yV t^ e.,ULJJ.eJl + JI F
r c-,[rLJt S CF ar, i*<.jll iJU i*: & ijr
,y ;y td."::L.. ;i L Jr-zJ iii*rl ieb)l Jzevl,

f+- d .,1Ft ,r d:ji li^r , L".".J1..:1JiJ ./aul CtlJl
.r"r'jl it- c^ti, U5 ,^Sl c-,Ut,'11 cil5 iJ* r .:[L:Jl
.-r*rl Jl 4+ r,UHl f- re d!, d-<Jtr , -iSf

J"a>l

' - -i-b-ri, J..e2-l

' , .'
-l,4,it J442-l

qLe! -t-..2 Y

iili; i,l"r!
:L i.. i,L.a!

i+r.: {.tt l



I'A;:le rL;I I rr l i.t I e^iLz*^
gL.^'l}G,ei"-E;"^t
4i-,Ltlclcsr;r\

;t nlrit i-1.1>

irliJl irr++l ,.,!) '^tt)J\ \\)r
:l*XJ 6tJt rf-.r:..rJl 

"";t1 
lrl Jl

.tr-" s$ rJiSJl frii
ljLJJl !JJ++l r-.,. 9J:r

. * \Y.. -A.. ;1 t" j.. o.. 
1trU.;t .r>5 -pLJl

ttr.,1 Jr ,',t" \. . . Jlr Jt 
"1."; 

c-r t*rs rai:'-;1

JtJt gti,Jle ,j) 74t ,p .6t t r Ji. \o..
Cj., iiE .;lUll .r.^ ,;,u it * o,, -f .. .l.r pl-^;
il, j ilitdlt ,U...lt q,"5 Cl, i"lt 6.;.e* .'abti

i, bt-L J'q ,.si trr- :** i. e,l.t* P Jt*,
ltf*l & J4 l, tia., c -r>15 gre.- rtJ J<l :6
,iU liJ . ir-rttr q.Fl ,>tol.r)l Or 

ctJl -,119-,1 O1 
L-,12

dbilt Jrljtetryr ;Ju, -ult ;ut dii iiu! 6.rrl

.,!.! ;rJiJl .jlf & ;!r1^Il * *:;tQ "i 6t1)t
obtl)t Jtb €,.rlS)tr.ri, A ; Jt-!13 i*)t
Jl irl.ijt .rt-;!t ;-it* JJll i-. JJt ,5r'll irt "r;Vt
.:tJ.-Jl rid, &",i, iljJl9 "Ul Je j-ctAl ,>lJ

. i,ilrJr +rJrr
: qrtll .rt-elrJl ot 6.1t Jl -.,L-.eYl iL(:""

q..rUl J5till .,p ;.,Lalt ..,,iJt:LlJ -,t:rU ,.;,;
,rr, . & 4it ,))t olr JUJ € L.,t)t \- Ch Jl
"csL-)2 ,.gtt.1)t LWt t-F A-P €.rUeJt y'f ..r.;
) Ar:lj;Jl :1ytr13 "tl1 & ftl Jl .9sj1 b.;t::;U c 6tJ)l
,;'.jt g )3;ll o3;1t r/t i+L cr{, e3llll ;rt, [-
. 7.t. - r. J:ln t, 6tJ)1,-'aLUjl p "t'.jt ..J li.!J

-ilir. . Jlr it.,J i \Yt cltct.2lt i-L- df
,'^'bj tUllr !J;-Jl J1!"11 i*<J i#J\ io)y .)\;S.a

;;!r rTr.rtu ,.r. t y:.Jt p.$s b*)t ie\i . L.jl

&;Jl ielJj Jl ).r-t . i.2.tJ13 -,.-.:^lle C/1 l*t,
,. 6,*b iA Jp ,jlll ,::-ijle (,-.L-.le: irjl cJurljl.l
iJjJl in:i C q.,,Ll tpe )S:; rJt ,.rrtJ.t it \*l
,! t;t\ !1-e.: ,-.,* ,t *t$,rr*,T[:5j

6.,,*ll grtr:u)t e, \#t Jl.atJl etrl Jl

l;.;r: -J cJll L" . -rll .>|,3*, Jy> i.r.I-Jl ;-Llt,
:U;Jl c.,lr:Jl d irll ,Js t 43itl JrJl *r t tA

cPl Ct+;..| .:lJiJ k?Ul &r tf"-t*. rl), rri i,rLill

,l-,-,1 71Jrl5 
::.olrJl arrLr-i'yt i"r'Jl; rJ,a$ll .,iUJl

. j *:,-L3 lr3rtr ijtjJl ClJt
-J.Li CIJYIJ 

:r.';.tl Jlf j *At ;iiijl oi.r

gt,..t"rlg ipllJl etJ..Jl ; qJ/ .je'!l r1;.rJt1

c,t-ulr pl-rai;l *h *ttjl AIr ll$.:-tr .:L!J)te

. ;.lt a.ll .-,4^:rll :r.it<l -,t:rll crl"ro". lrr f r.cl.;Jl

Jl ;Jtjyl ;/ + Y C.}Il 'ArllJl y o.tr:ll 
Ol.r

,l.Cttii d ryqlt ,r;trlt ,p ilrkll .rl!"'il i:.5

lA ,f - \A :.r,Jl -u.lt €ttll d--u.dl



itul .l ;r:rlt .JL:rllJ ,iL:.l! lL;i
: "lrlJl

€ e*:4r);,f 
=? 

+U-;, .s{.) U..- -JL-:.-- \

d br;-,. r^"; !F .:-e.(; ,-,1 L"l uts . i,-\: 1-,*

3.)t ;-t:\ € eil: "u!1 JljLr! -qlt --r-.i

r -,o, ^11 + JXt i:"5 LarJ'L .r*;, . :. -lt _i,r:it

-4+1 J .,rry-r, c-; ;.;.;- ,*,.Li]l JF i1 LtJ

. "kJl ;-t" ;ilt j ,;"6 j4:
g-lli _"^:U Jylt n-rlt J;,(1 .: 

""...- 
J+l UIi ,i-]- - Y

. .:,;i -r-r-,9 rr,'-l ;U;j' -*\ jU
tis j:G:t';5y kl",- d Jt -1, ;y't _i!'i-;-l-t - r
_iKrr \" q^"_. r,,!! iLi* L lr; . ;l_;; _"",:*,

** =*l :f -::u:I "-,-,o 
i,+t(., ) . I l2>-

J+trl .)ljr ;19-t ii-:!t ,"
"+")t * .ilrL3l ,L.L, ,?.irll 1j.,. Jl 4.rL})L

,h ;Xr-r _,--L:J I .=*.iiJ *Jt, *crt,J,t _,, _flt to ';--
Jt", LUf -t- .,1o-r . ":.1 --;!t -,'rol-,Jl .3 br-ll
rt-j'rl J:jLi - r1.!t ,;jL:.- . _.."^iJl" a, ,,{*. l, o,-r]'

J O-i r€""---iKl iJt .rjLj.;'=IJ fl.' f."-:r i.jJ
.[\ * :: ; . "*:J . r".-Jdjj.' J9 +L, !^1, ,,t-rt

j;i e:eJ' r-r.,r 
,1 .9lry!r .i',;, ;UL;-" J'r-.yl :,2:, jU;

)."Le r.:--j 4..1:Ul J-rUl ;L-! J jl*::j ! I Jr.-t J
. .-l"i-'j i .^r',i ,p L*Li

: |tJl j',rlrrl ; .-;L:^c)l L":\i* j*
Yri --1L5J,LJ| .r;!r;!;LJr ;.*31i. ,rl

;Jt^i.lt -/LLe'!l,e.,sL:Jl j. Ly J<j +La q.*L i-tr,
,6y )-ty3 k =L Jr j"y'\ e));, f ir- Je

' t^it<j *?: L-jyltr +!t)!t .:,i!)\=)lr

^r'r.L(l !.Jl .)a3la, J 1:Lr-i)l c,ljLJ I Ll;.r dJj5
;)-r-d.. yJLir ,* i f-.rjjLilr Ler:..j . !l:+(Jl1

:Sl
: lYlr tu--, !1 LjUII - \Ji

"pl 
. lliri ,=.lu;u:lr .)[rr arLlr .ia -l^-:i

6,-il_j ar;-dt.:,tS1lr Ji L- ) iLJ J lrr .:r;r J r\t jsi
g*iJl +trl2.1 j "rV ^qPl .j,o € ,t;At ts)t)l

Y{ -f - \A :-r*Jl -C"lt -*tt)l _,"-,.+l

;rtiJr --,1&!l ji ee^.Jt ;r" {l, j -L),Ul j4
;iriJr )rll t +"s F J.r'yr r..l Jrrr/ j cxs.r
Jt[ ,it: Jl 6:j,- 6jJl y'!t . .trLa.i)t ol;L:U ;r-;il

r.6atil J 4 5-t; d .r.i knpy .:BtJt

*{r CE)l J" i+l -.,15)l )lr.."l Jl irtr)t
&trlt +!tJl i";r J),!- ..,u3*Ir ,",oi v 4i ,!
Vi ;f -t"^U . +*-Jl3 ;,'iL<llr.ry'lr ij]y'\S iiLilt
c-.,$r..Jlrl . *)trL-;tt c,li)l _r qr,I .;rt djitt
c,L!li,e .,*,rJl3 ;IL(..,trJt .jl3 j, .J,SLi.ll 4?Jt k
i, i<Jl, 4-. ..ljl" i Jad I ..a I -'!l .:,1*,* r s .iJlt)J

Cf; 6.*t j;J|., ir.rJl., iiijl., Jl*l)J,l'|., JJ.jJE

lritd llr tP i': kir F . ir7-.r ijja* 1te>{J

-t1dl ;,tt e-tl-{ls J>l1)l ,ri: [5 i;r,.:Jt ;t.r,.!13

Yi ,_iJ.,Jls

L-u.113 ;";Lr--;)l orJl )l,ir1 -,t gt3Jt lja J!-
.\.t-tf tri \Plt iLul J ..L.rll :".tt<" .,i
;J.cl ,^ll ;.:!!1.9 ;,Fl Cti)l ;JLi ljsr:i t til ue.r-r.;

L.)t)t ac,,Jl-i Ul" u9:-aci Jl., t+:Jl)l i,i.Kj 
=i

4ii J./Jr ,/ +) u^r .& cy't ..brl Jr JqJ d
a.4-rr c,la, i :JUa .?rt 4i)r ;,,trLl] --,L:,!r iitl :,."J1,1

/tr trLlr Jblrlr .1 .qlr i-"<J +"1! L"i . iLl ,/
aS* * a::t-d;)l ;ULJlr .-,!.i-eYl 

--. (.; JS kat+

"'t."a,; 
Jq



.-:,JlJ rr3;iJl pS i iii dlJ5j ., 1115 JIJ+I ;!-lJ.t

.rr .b,ir Jl,rl9 J+.,il|J J:^.:16 !t4l i.65LAJlJ
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l+- er:i ,JY: ..:,ti i,ri" :i)r jJL^ nf J":i I \1Al
(R lU:'rl Jrt", Jil it5 t-- plJl ,^,ca igUYt

i1l ptjJ d^rL:Jl r(_.,iJl .+ I i;o '/.o 6i-. J:e o23s)

r:rL":-)l ,l,tr,tl oir it! i rt Jgll 554 . _5i; &-i-"

,'x !F3l A)' .:JL, ol1 t 7rt)t q?El J" L-Lf l,.!ii

ft)\ &t (Beker. le70) gitrlt d:-Ut ;:!j3 *--4Jl .-p
erL i, i.rl )'Jl Li'll r,l * i-oV .rl2p ;-t-e ::rt ,J- c_ J..

qJijr JlsYl qrJJ :!itJ! q"hrjl 1,...i .r llt 6tsYt

Jl I{"JIJ..}!-}:Jl .je 4i Ai Il *g:.d)lr Ji-.!t ;l
f+ dlr JtJl CLJ)l etf \F .ra a:.uJl JeJl
r:L.,. # !,JP +Ult ri:-lt Jlu:- b !-1.,,J1 c{nJt
,pL:)l:$t2 4et1Jt d*)t ,y ,S.ll.ll":a)l !:Uis'r

r-i; g;lll i;.ri 3r!.1 ,P f .lt: eiUl &irX i!"LJl

rirJ:4 ili di&'- G> ! :'llr ir!.-+Yl nilb $V5
(Schults, 1e64) i;Ll3 iir J4 i-t ''tt yJL'Jl *- ;J*,
.:pl -ri CiJJI U.l +;l .:Lt: !l ,ttJ;] -r;e

i:.uJl JrJl ;-.. ,.?.41.1J1 6EYl a:!j j l,ot t--ta;

r# l- J.oJ J*LiJlJ .jl'Sll9 oL.SU!J r;,ll eP ievt
. (Kuss, 1979) (Hewes, 1947) ,lJ.a.lt 6,JjJt

: EtJt .[i-a
s&Jr UUJ| JI iJrJ:Il Ll.,Jl ojr etr er$1

i,,jJl duJJl 1J.-\ C.ir i,Jl .rtf lrt5 ipl)l ,t

4ctr)t .ra*tlt J*t Llp e r".r* 71ty t3J;,.t

ejt5j ii.lull qp Lrl" (\. .) d?li. gi .ril l;.t *tr

d a..att t4tlt U4 U (l.ot) qJF # "r.Jrr:[Ul c.r.r-'5 t it.. "l$l'9b t.l cL.:-l .ri: Lrltl
-,.iLl!;.l J.,:.,1 F. r'J\l i:.ai-!Jl $talt a-h C
njr c...r; .ril . .rteglJl * a.rSltt irt ;l il-ltt

. 1 \1Ao ,jr{ Jt ,q i,r} le ;lJt j ou!,.lt

dtbJl .i. ,W i dll t it..')t *,.;L!l ;,c t i
ltJJylJ Regression .,11.r:.i)l ,-r.5Li llJ-:,,| ,rl ;lii
.l,taJYlJ rlJ-.iYl .,Lt , L.l:r.. 11.;1 g L5 Gorreration

F JLrl t-ari f-u,':-,t tf' z^t 6,j.,*t !,. 15 lt&:-,t
.,i;,,r*-Jl ijliJl Clpl ,/+ +X"r 6.r,.lc a<JJ
i,..r*" aJE qr, tn-f LtrJt .)q [S . (.jt-.e-yl J:I,.:JI
a.*ll .,pt , Jrn dl !F_,Ytt JtJ,-jYt dLt." n/ )ts
!.j:Jl CUJI 4i.Jl LJ .r,.r*:l eJl!9 Index of Determination

.r),L" y.ra tiJJ iEr-ll .rtidt at Jl .S;;
icLJl .1tL ill jrr4 4+tJl JrtiJYb rl.rrYl
ui+ JL"-d-l +t- dl lS . ..rHlr i;l.,.J.t .rUt7;!t-j
UL..-YI Jrh-+l JL.--...ls ,5;1t i:;ejt $tlt

. .r)l.J-t .i^; j i,r;Ir ., ,..rr,
: 4n[Jl .rLl_,1J| uha ucl.a:-,\

41 ,J'atf t rLrJYl'[lp 
{.E 

. Jl a,. e]t &
6alt d;> i1:tll .rtjl.(eIl irJ irL".dryl J.Ft
glr aet *)r ,)i !r * *i y' irr.r./r gJr
Je.rlt ; ...1*J i;Jt tjr i,;<lt ii,tJt .rLt.,.rJt ,.a^J
ii;r,r fr-j;;i ;,r/)t Ltp iy'i d, Ji';; i.Jr{t

& -rrt-r 1.;J l.,3r ."J hl ...- bL>)l f{rJrE
. i'r"' ,111 € Utjt i?tJl J-li tl CW

trl-.a:i)l -&Jl *t rr. girLr:i)l ,q{t ir+i;t;1
!.ajl JL.:..IJ otll .,pL*n ;i5 i..al.l;rltt al ;
oiti! i4ilt +Lillc,l-,irtt U eU d -* 4rlt
rt<Al +lji btj dl [5 (Mosher, 1e66) irtJrt !".rJti

!*lJl .:.lLIl Jt".:-,b 6$tj, :utd.. iitjt r.r_e"r, .r-l;Jt

4:ebll arLlt y. .Ul JUI 
"rl, 

.)tAL. !-LLt if ..lt
.. illt t=d{fl df * . (spensler , t97t) 4all
L-.r[l ,r-ly'l tt ;t g]t J, dtt ,lrr5jr dt":+Yt

ll e - \A )J,Jl -e,,Jl €lrll .r*<It



Si |,ttt c,,liill J:la;3 .$t ,.a;:r i.elzjl rr)ll
51 .:,Ir.:lt & ,l.ailJ ,.lyjt qJ)!t 3i c/t.ulte i.r"-.,!l
:, 'tl .j^ qlr . rrlUt ;>tat;r; p, ,l i=rtrlt c.,ult

C+, .tSU, ii.r i,yh Y ajJt t i&r.Jr y Z.lr Jlr,
. fr,Jt ,.r Zlo Jb, f€j

;t3c.llt h. .jh +:Jl J5tllt i* (t) .Jr.rr

er.+.r' &. .,".r r+*r Jr-.,,.s.( ti:]| "r:!H or.,s,

I. !.

: irZl_ll "|-r 
_pLa

.r.Li dp i-t.,Jt cje G ;*rt.)t.[: r.s .ril

G .ltu. 4z ;y gtlt +1, J,.,.:,- u Ls.+ z;tt
,gi.i 9Q ii iitil r.r3r r {ty'te 1Jl+Jt dli:,
;r, 21 ,57'tt atrt..iYl LJljll 

rL.Ii i/ c.,lS ,1J," JrJJ
L ,li F . itt)l e r*. e=*rall ar-I :tyi ,>1 yt
q.rr L rl €t3.JJ tl*i$l irJjll 6E;l ;,. ptrtt r.(la:-g

.jr j g.,l.rll J*, Jt .it,a I ,U-ua)t3 ,.-,;UlJ

,rrtJYl JalSl .r. (.;tlt J+, t i- Ct r3., . i-lJJl
lrL,-: IYAY) Jlf *i !:-. trq, 1tol,o; $.rctrll
&.i; LU.,[ ,iJA+ ! ,J{.j]t *,.. Of iba. g t-r€.i

;; [5:-l.,.rJl oja c,.^.rri ri9 . Jt.,.fl Jrru i-,Jlr
;Qr -,ill t fiJr' J4 :i"..tl c b'/.o,ii 1vy Jrr*l
ad l, f{.t 

}, & ",.itt 
etJrf i; c,^tr l*i !r,.,

Ji; :;.rJt U '/.tA oJtr t5*, .le, (f ... - r...)
(!-1... .rEr o. . ' - \ . . .) i,r t" ,,Lri i;i.Jl C-l.t ;lr-
fe t-rr-. .lL,.s 

j)i i"; Ap pa,Br q; ;1jJt c.EJ.ei t"i
',.,le ,2 n ,,.i-. .[>JI U^J . ,.+Jt ..ir 6r *!t5r tgJ*

,l ;l*tllt +.\ ti Jil;tLl;[-+ J..,:r t. lil l,,r,i;r,. )t+:
. r:.UJl dr.tJl i*

f' '' -.5.#l 6;lj,aJt .-lrio g*+ (f ) .b.r+
p 'l tAt

,,r.o Ja, ':*l ;1 tjJt ,-,,il.,tr-U +rJt, t i

lo ,-f - \A s.t.Jl - g-;Jl ,llt)l drl{ll

,/tr OtSs . :+Jl ir '/.vr 
Jtt> i* t, gtVl ts.t*,i

1*,i;. is13 il Otr*. ;r. tt)t U'/.lA 4^Jl . ;F,

i:- y, o .9.r,u; ) t*,jt :tjl C+ 1;t! i-,1.1.rJ1 .rl5:",

( iJ-lJl i,,-XJ h.i A, o Jlr ,lt f+' ,)15; i..l.2s

.rb.1/l r&i i*j c.;53 . Jj+s? f.Jt .f 71v Jtfu

te J.):tt tJjts d,iiJl .jl;Jji uf trJl .r /.v,\ Jti
d/ 7.1'1 ,t lsc :7 f qrft ieJill lr:.1 $ ir,)l
4L-i*i ii rrrJ ,iS I "*tt a '/.r\ ,)i F +Jl
7r . Ji LnJ elf,t rit . lJfl Jr'<-. tJ.;,s t+ ie\)L
c.. . ielrjJJ b-tf. * L\$ Lt).f Ej)l A
!i dr. f;rl d,ii i,<-Jl rfU !,/ t i ,S?lU1. Ortrl; frl
J9 Ur4 \aiK 1.,tlr Jt Jtlill # E:t]t.Ij. i,sLr
u'/.\t al '>;tl LIJJI Jl )l . ili:, l,Ln Jl i.,,
l+hj qr- \r* ,fS *; ,j,!4t.-:rJlqj dt.-
i"r..all c,L..r.ll9 otJl5 ,Lr45,l\'ulls ;+fl irPl

.'littt

Llr.rJl c4 Jil , JAlitJl JFj .t+Yl A3*fiUl
c.igli ir,..Jl ot.-:t1 ,rr*(ll ,lJ,.(l:5 rrJljll Uti,)i
7q r Ull irt3Yl ;p. 'le h . .rlrt*Jl ,)3514 ;,jJt :, ., :

7.rv ;ll ctlyei 7tf crYUlJ /.lo .rl.7)leJte

7. \ Y -nllUr 7. \ 1 rrr'ijl i d :' l.t\ c+J, :t,lJt ejlr
) .ri ,gjJl ;L.il g:t,r'i!l gf.-r .rJt J<i dl+ li^J

,9.r1 j[ . ir+L4r ;i afll a,l5,, ,1, a.t'Jl,JJ rrt
.a..Ut Jr.rJt *". C ,fj:lt 6 7J5Jt

: ;"c2t),1 attj -rJr _fstJt

s:ll J5t:ll ir. +&Jl Jti. Jl i,,,lr"rtl cjn ,r eie
a,;rr . iiLl! ,;tt)l gll 4 a-tttlt ua*.lt r,Jlt ,

i/ .jir{ Ej}.t * u'/.t. J,- irl 1ty Je.rft
e,Utjll JgU. ir lgh 7to ile llaft c. #L:"
E Urjtl uaa Jr:<Jl-:Jl .:Jy-Yl /r g.r,J Ua; ijl.ijl
J3.r.:r1 tj;6.:-i iltJl $,t'-\l oar;.f J-tt - 7.f . iri
oa. * iJL^tl ;r.ki:-yl r,r a<Jr iizll iJtrjl d,
V anrtlt,y} t,J +L)t iJ,i/vJt tt.r,.1tt j ebtt
*je Li; . &FJl ,-Flu" U b1,V'/.tv ,ji t arl r,idi
nseltlt,;4;V, gh dtr d,rillJgL:rl P.AI
ttar..'1.!r P 4t gtlJt Jlr i;V \4 ut

lc



. Utlt #5 & fil,:,,t.i[; Jt (t) t'r iLLJld;5 - Y

;Jr i.ip> i*Se iiyt t*s Jl .btir)l J.t.. J.i J

.9;-r ir!.r1 r;l .51 r, grlll #rr Fl":ll di.
It$)tJi. U tttr lil . €tlt ul>.rttraltr: /.;tt
..iy- .fy' Jt ri dl irrjtl .->1, c:r-9 iel;Jt1

Ju-ill J,L, JI Jl qtJl :Jrt ll 7"1;3 . ze\)l
etJr-. iit5 .p q* f l:(L t lL OtJ l.4l

iltJ ryt.-Yt !J;.rl (+ I {,i ff iiJtl .J,rl
. gtlt S: & gl..tt 4 u,*:t

4.l; J,ri, ,gg:a2 tr-\l € tr. iiY"lJ t-:Jl.t - f
.lb +*r t [6 :Db rf.r Jl fi) f.l ibull

i,J,tJl L-!l rtji r.rr istsl cl Jl q>.Jl JlJ.JIl
(l Ylv) Jr4 ,filtl J*.tJl rlra lr'lJ l).,i &Jiltl

Fil ifar dr kt-:;., c+ lJlrl .jre . ;t:,.:

-bl";Jll J"1.. *.t'/.o Z4ta,g5t.,t.e i;ta-)ll
aJ} iiy, r3*.e ,Jl$i.el q$t grilt r7+ett

.tit . ,*)l lPJl trlriJ i.r-lt :t;ir.r, irL.i i,Er

#Jl j et1;,it gtl.lt Jtr +Jdrl JrL, J.i
fllq .Clir aJ,\l frr.ttr:J ,g:*- e! ,,fr;tt
ts cl6l Jrdl & ijjll d,*ll elr,,*ll ril c.'u

. grl.rll .l-r ,ll U, rJrl,t p7 rli
d*se pl.rll i.Lrl d, grl.;Jl ,..1;*tl 1l z-1t45 - t

Jlt> Jr,-t;Jl *e c.rtr {ii i.t>lJl irJjtl J, i:-lt
+ttJl ,/ J.*$ ..irrL..ll ojrg . U-5,- Jtl, (\ylo)
iLt Jl {lJ rldl Cat, r erUl3$l *i.be a.u-)11 ,eJ,ll
c'rgl Sj.g;!t . :utatl U b*t pt . )t1\*.t

U /.11 Jtr ai <rl Jr4tr €t I F LIJJI .i.
tljLa-,.;h, 1.., u,F glt,b ai*_\dt
r !-.1* ;Qs Y... - \... ga u !yr-r f+Jt U'/.2\
,, /i t.-i,, rhr t. . . 

"f ;Sl ir3i4.- 4ilt .jf.li Ul

gTllt 49 d !-)[; ,]l ,:.J..J . xr$ a'/.tt ;re gp
iry'l ,y .il Ui . .irrt.tl i,.; r*,rt p .;-t rf;l
ta.7tJl slj [l5 &r]l .+.rL- c.nlj $5 dl :,1, ,; nt

. t{.*ll l-rL"ciIl JJJEJI s,iJ gtLJLJ

ltJ irrjlt & i,Jilt.+.rt-lt LrF H (r) Jrr?
g llAt

t... - 1... t... o. Jrl

ta

g.,t.rlt r;ttt i,i d3 ,-lJJl .L ;i tr.:rl rtJ

d+- Cl U * J.dt €Xl .}>Jl Lr* i ,f*
grl.rll $r Jp liSll i.rL+lt Jt brJl +.rJr iplJrt

: dll i,-:.
t b:)t ,P' ,P b.& a* rtrlt al.tlt Jr[ oU- r

{,y' J,&.r), JtL. ftJ.:-l ,ti' g1l)l .p *
:,'.t iiy, 13,>..11 (\) p.r ilrtJt rrUJ ii)l,Jl gI
g., iiJ$t ir-r'rll et-r.-tl iil5 & $tel L-r.re

t:t)t * i{;a ril 4il , 4rt}t d>re plrll ,.r
ijt.'yl crl;.t3,lt qis *l: jl c1il t ,* elr;;

,J1tll ,l*s rb; i.ul3 i- glll .p.e irll;a ..;l

,y U 4.fJl il-,ll Jyt.lllie . !',.1Lrp (ro)
.rL"i *- e cf Or.Ll ;r-;..j l*r.1!l
Itir)l Jtt. yJir,e i-|./Jl L*.r ,>t.ilt
,E *t {r, }FJl J'.Jr .il ;; t-9;re ,lpl5
.lrlrrlt J.L, .., c.r\ Bt drrr Lrlll r., istr)

d blrl y 7.rv ,rl Jl q.u:tl .11,. +fu (. ,Tt)
rrt j g +trrt 4l t Ui Jl gii Lrlll J*)

. tJ*

fl .f - \A r.trJl -C;lJl ,!lt)l .f*dt



: av;ib7 ,l*i
.tt-+\)t 

G.rt-:It ; QtJl .rLl.pJl *., .tf
gl+ Jt rg:E S ,!tf i.rp:JLr J! ta,iJi z".J?,,! j
!r rtp)l j tA.ir.i..-4.-J l"uiYt ztL.12 ,;11)t g1/l

: .,l! t, t6ji

A 4r- gtl A/*l uriJl dJerlrtl rl+ Oi e4 - t
ieb)t w i *)t:;+r d d At Pt'
QtlJt t;z-:J &.t}l orEJl .[|u ,J, iruJl /r
ulr t1ril13 i1;J-t crt.qfte r[-Jle e)Yl Jl.,:-,tj
+\)t iswJt c-,. . bi tJ ijrj.jt .rraf! Jta;lr
. plrll i=tsl bt-l & f.!. rr. tl ;-llt .r.r>_p

g)tJ4 )!s tfrltt ; OJrifll :,.--Jl .rtalr - Y

i*L*t Js lnt lt Jr.tlt ; :,rb3 lrlrt gt7)
el .-,,1.r:lle re.y'le sl-!.,;)le Jll ,.,-E irE +frr
Jt ,:-l de .rl'9.rJl ji irlrrl Jt+ I c:lyJ,l

Jlr,ll, #lr * ,th.6.Lill .p,.;}5 . c.,Illl

,ejJl 6jir ,tll # 4j3 *,t;Il .iJl C
g,. .115)ls i.r:lt ot-r', .-.LIl splg i:,..rll
ijt i,j,l.i)l JU.!l .1..a ;,. irt:i,-119 r;r-Jl
cll.i'.e i.j)ljl crl.ulls,:..,)ll n ? +\ )l \))t Pl
z.,Al flllt {_r.rl.tlt5 +t:?yl oU.*t ,.ig
6rLJl Ctit i t rt' d Ur #:,;rJl ::,';r1.1

)tPt Jt f,i JUlrr J+-ll +' e+r+l +lJrl
. i,t 7 i1:f crTiSl ;r!13 gll;ll

U+l r" fi-, ,g.!l .1lll LtJ,t ;i 6*:t)t itL:. Jl - Y

e.rL:tt ; J;lltl t)2'". !l .:.:- iiJt i:riJ :1l(. Ji

J5L:ll i,r r:(Jl a,, Ojt^.. 1:t" r.a*!t ,;1ty .,.stilt

#: p* )tl ,i falr:*.i f r;1 g.:Ft: lt
.rt<,!t C ,)J..:ill Jrtq Ji."+i 4" Fljr-.
ililJr rr+l 

'J 
a,itt Wj)t U J,SJt e r*)t

U t$l .h;r. t.i" ,l! iiL'U ,rL ir=It Arlt3

,b C {*lr J-tJl & ett}r e*r Jrutl
g{ioTtsl ;r!;

irl.rrl e<:fl JLrl & ;roe.;lll .l$ t-rzli iJ3t3 - t
i..Jlj*Jl .-JLll llJi:-lJ \rLt.*btt i}J,tt
,.P ,l* i'l iiy, Jur ,)i i-l.,Jl c":il c.r- 4Jfl

YY e - lA r.tJl -a--)l Cltll ..,..-u,{ll

,S* ::' it r-r.t lb eiJl (t) t'r iJrt Il €i V
,\ gtlt ,F'rP 4fu)l ,-1.1.tcJl7,rt:,-r,....pi

3i ,t.r-;)t *b U g! .i[."-Yt i*ll c+ I
,-,.r*lt ;Ll .--.;ll .tl!l ir grJl':r llit)t
I c".-.,]*.rtt btri & d ii ) .gYl l-ir ,)u uclljl
..rutft up ,t d-Pt J<*r .tiIl U^ iuh. c.-J5

JI . td" +il t'I..r)l .f+1*ll3 i.-ill :JL..tyl

+tJl & jLtt q.rr .F 4rt.tJt e2lr)t g'1.,;

t.r*! *rtz;}t 
.: tr.uJl ;ilA ) pt.)t ,J ei , E2lll

qtlle eL: & iLtl jr:fl l.U ;ft ;.r i.;)tlt
i)Vl glll ,-lyvJl Ely Lly,/ *t ,lrt|l
, y.u.;J;l :VI ii.,- ,* ,f bsbst Ll;o

,PJ U gtst ojr ;r isLi:.,Yl Jii:-ll ; *J
{t}t ,l.it: i!"ls)l 1.- trtlie &1.2J\ ri'fll
4etrlt Ttllt i ieb)t LE i-r /Jb Ju!\r
ql ..elrrl gJtrll il d djSr :iL'tl ,J

.tfrrr ir+t-lt
o)AJ.'.:ll ,>$1 ;11)t e1.1.ul! :r..'r! Jtll jr [5e - o

rl3.1)l 6.111 J.!ir i,.+ll .rtj$t; iJl'..rll
L, lje3 irt }\ grl.)l J+r & ifril d ,fttlt
rrll Jl 6J-Lill c,rt .$l .t{r (o) ,j.1 

:Jrtrll or;i
f+- Jt tt:r 1.ltrtt J*, rP ,tptlJt:tJ.r)tl *-5".11
td, 

"ill 
.:r|,..-yl c.'U!l c.r,r t, lilg r, r;L;l

:t-!111 tpll Ji.r,ijl Jr clli e- JU . .lJ,Jl
C :.:-, W 4rt1jt J"!/l #J, rli [l5 il u;l;ll
l.ir flr pE JUlp L.rljtl ir?tJt ,.t rL !$l
F# btirY **y uir Jl eb4 {.uJl Jr; g;t}t

':,t 4rl2)t etJ)l i:.:; 4 uu *;llJl rt3;Il
. i.,l, t;1 {t) .l$ irtllJ irtie

,t,r,Jl ,P ili:-ll c,,l7.i:ll oh4 01 ebr-lit Ut
tL ()1 dDtllt *r./:llr UclzJl rt-:;)l €t1-t €lAl
Jt €J. Ll.i.ijl U4 Jdr . 6ts)t artri dP L*i,- tll

ItJ-:,-l ;i .*t oerit ,>p.tt)l & irl,l i-, guilrt

,.rr Jl g:r, J, dl tt .i:U .r il.4l irlJrl ldll
if,jll ,Yje .iJP y 15 i^?U \tBi g'tt2 gig

. 6fl VV u/ ::.:l,sll.r lrfilt g"u^9:-.5



Lt.r-JrdJl d-":-ll . 6r,,yl f.a> , Ltl)l .r* ,.p.el;-,
,P gtit -.rrrjlr delJrl ,Ll,r)l ,2: l.h'-i ,^*t
.r.:d- ai i..l.,.rJl oje EA .>tl;i .riJ . prll ir2.tsl

i,r^" iJ)r rir hl*l i;i p irS er'!t ,--2 Lrt)t *
e .ri.;; !T:;'ll ojrg . 6L;!l i:!; .[r Significant);

i', +ttt l,i . ,rzt*"rl lj^ ;i riil,Jl oLl.;.rJl f,u
r-+ rii .:fJ.;Yl g'lts (tlp _.e.J*:Jl .;;3,-ft
,iit5 , orrrl eu)l ..'Lj & L! ili 1,.1 ,ii irr"rlr
. fi; :J)r ri: trr* & I f:t)t +trl J, t"*if,

-1_2-r:JI 6,t * it *, ,ryl ,+-U ;, .,lL t"fc- r' --
ij): ei gJ c<lr l+kt ill Jts rii i:-bYl ,.F Clrlt
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ABSTRACT

We have tried in this freld research to find out the effects of

some soci- olgical factors on the farmon> PRODUCTryITY IN

THE Jabal AkMar Agriculture project in Libya. We have tested

the offects of farmers' ago, family size, level of eduation, the role

of agriculture exfension, and agriculture training program (as

iodependent variables) on rhe farmers' productivity as (the

dependent variable). The resuli of the research shorvs that

farmers' age and family size have a posiiive and significant offects

on farmers' productivity. As for the level of education, and the

agriculture extension proSrame, the study shows that they have a

negative and not signifecant effects on productivity. As for the

variable which concems with the agricutivity. As for the variable

which concems with the agriculture training programe, the study

shows that this variable has apositive but not significal effect on

farm productivity.
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