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Some criterias of Contemporary arab dwellitrg ia hot dry climste.
DT. BAIIJAT R SHAHIN

University of Baghdad -CoIIege of Engineering - Arch. Dep.

Abstract:
This paper momentarly stops at what our ancestors have accomplished in their

endevour to understand arab values. In order to comprehend certain qualities of the

contemporary Arab dwelling, we need to fathom our architectural heritage to

appreciate the ways it expressed environmental, aesthetical, moral and cultural values

of Arab - modem society.
It does not aim to raise knowledge, or to verifu qualities of traditional

arohitecture. It aims to create awafeness of solutions which traditional architectu€ can

offer to solve contemporary problems.
The paper wiil review the researcher's own experience, spanning many long

years. It is noted that Arab dwellers, now, need to substitute what had been lost from

iheir taditiond dwelling - mainly what this paper calls THE SUMMER SPACE. Its

an extaordinary space accomplished though a wholistic urban system in a

hierarchical special flow.
Its noi this pap€r concem to discuss aspects of severe climate. It is concemed

with how a comfortable, flexible, shaded space which can be opened and closed'

independent and private can be created individually and pluraly.

Various local experiments by the author, in Baghdad, will be presented from

which conclusions can bi drawn with relevance to technical specifications required to

achieve this space. These experiments are not isolated but make use of various other

national experience in this field. 
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6:J.1; JKi el41 jrr+ gi ..q e,rilr,ll el.5,6.ll

JJii -3.,-il 'c-,11 rrJl -.2:,-" :'5ia3.eJ";.- d'^

.(1988 - ,.r-ii 6F^,r) ,lCl ,r'r i"3l'r iS.r'

t'+liill ,rjlFl AiJll ,J *,.,l.U;!t .;tjt
,;,t-..o)oi .J;.,1-9SUI d;;i"+^ll .,Jo LLI r&l
,i ri:^tr 6.L> .J. l+JJill LtJl di-.lJl+ i''iJ

L2;h-ll Ctl- L dlls d.o+ 1+-l: rir*ill 5y
\.i iJU. riJ ell, qrJt r- "i.15Ji ,ltJ1l",r-. ..;ot+Jt i^it I
i+!l rjL.brllJ irJL.Jl L.ilir - u-,il. lr j\s'r)l iJr jJ ;JJl

.(ir-tJl r ....{r) 1985/ JJrl | 7- t 5 )lsr ,6r-LrJl
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Clrll e^+ltlJ liJunlt dil,$*Ls 6Jits i:J+LJ

Jj&J u+$.Jl di.,al ft'l"ll .:lrci3 $ X;ll5
.,5ri!t rJ.i:!t, oulrill o" d[i

d3$l +!*p 4jlS. slil.rll eBill r6,i, rIJ lrA

)*. d fiJLrll dii OSt .,"S I"ri+JU 
-4,UJloJrela LJe )r.ii ,!.1""r5 cp-i.l cisly qf3

.liL3jtJ ti, UCI -!t *ll $s
c!-i.!l eiilJl ,tjill $llsjl ,".-ltl -\,i+
ISJEI eJl.illJ irlrll 4i- eljt drLll
JpSt ll jt+.JlJ 6JJjJl Jhll !l3p _;e 1136ll

6il- UJ6l US clJl r-.r. _,,f&l 6!14 j<+.ll_e

eL lS;; o-,15r r:_FIl3 cjllt ll ,tiill di,.-rJl
kt-r r..r" el3 1i;r-,!) i-U. Ji l,'ti.".
0!-p q+t $t ,k# IlllJ el4ll .til ..!l iJlU
qLd ASJCI 4c[-+ .J ,{.t+-,1-1 

.2,p ctJl
.1o )t .a! riir33 ctJl JSJAS 4Fr crtrij
Uie+ dJ ;,1+-i drl,,eJJJ* :.p. -r n)Lt-i
J[.+ll Ji&ll l.u 6]l ii-tr iJ.l; Ot+*!t
,ri li+lt ot-'rq .rjiS; 

.,1lr lSr ,r! d,,StJl e+41
,Uill Jjllrll oo)-i s!.L*3 ,-i *K. el . ' i
dt-+lJ rlalE3 1.61 ...ar h.lJ-t: b-tt$i.,,

{.,i.J." !L el} sJc slilJl ,LiiJl

dr ,rSJ- I til.'rj! .:,.r<Jl o3r.-ll ge );i

"J"l kl Crg_r 4JlilJl crter . ill 6Jir: sJtjl

.cjogllj LlJil ot.r-rr
l++rJl JLU"ll o.re 1g ;i .i-l d$ kJ-Sr
cSj e.+lt ,;.,pJl 3laull 6',^'r* ,1S .,fll
d3L, sJt-ll ,',-illr ,+\ill-r friSJl i,-i+ $l+
dii 6J--t - d+l rr t+. ,.liE jr ril IJAI+

.'at. lJ kjLs.J tp.lj. \Fti kb .J&"1

llt ll i.EriS*Jl .,;-erll olrL-ai sJt 6is; qrJlj
-,rt r-ll t*- .' -, e+-Si dL.-li. rli ,.1" *t-
,,,-.rl 6:.i S *y, allh g'+Jt or-.pJt
-orto .llj lis.Jl JJJI ot;13,i, Ic4 dlJCl
;pc el-9g.ll g:+l ,ltk: ! L-rti" O-F
- (j$l).t+{r(-,r-ry) 6lirJ et 'lt 6-,113-

ill-tr-,i ri xl (i.,ftrl - 4+l-r') !u *.rj
eJJl qlt en-jr iJ Ot+-!t u;+ .,.i -'"SL
6:llj.ul.r_.!l 't+51+ Jl t'lJl 6JrJ"ll ctriL
jl-r.ll lrA jilr olcl.ir;l rJ+J .t+ii!l -,;giJ

L6{ dl{ii-! 1"r.13 g, J+ll &ti. 
"Jr CrJ.i

ells3 r6_,2Lrll "oJceLIl etj3i il.5l$l _ri 
, rc^-:!t

Jlr (+-*lt 'L J+-) ,1-oll ol+J.i. e;J
cJi+,.ti ,-trr,Xful) elll .,3t-,, be\ ert,c

i-x Jt Llb.+Jl Lii-i"ll ha d..i+l.Jhll J'.e
J-lill ,:l1l (J^ sJLi.llJ #L-ll .dlJJl elJ,Cll

orl-r&i gc X.-ai ,clJl c.L-r: !-iillr
U. Jr.-i ;l ,;S.. Cl f-i" L-bJ"5lt r+.,,,. tj"II
4.rlta LJ.E:. 4jtSJ (iLFJl 3:l.yll3 ii_,ilI
4j,oss flc l6,:u cr-26! UrJSill3 iiJl
.(l - ls) JlJl LJ'. ObdlJEJ'ot+rll sl+ILj",

d.b*.$ abil sf 4*trlJtt &rrtjilt ri -2-z
.sJlJi.dl 6dll clill

;.)e el-^,,,l 4l s!-]l euill J slilJl euill

ri i+L-Jt Ll,ll rl dJsl rl o-JD
,.fll ^r.ot.-.l dJl 't!.. "Al ,'* :.r. /r.ll i.r.. Jl

l. I v .J \L_ !!.. J

4lJs t.+! ,"r- i.i3-'."11 lj+li:ll 4$-dll
Crl-,lJ:ll CriSi ril.JtJl (.,il_2ca r1l.rr1 eE..
JUX Lt ll a*.iJl l+ {t.E Cl dJ+ii:IlJ
Yt jrL,,libll eUill &i d,,i 4,ilJdl ,SlJillJ
i+i- Jl Altri Cf-i rp-r.r jl-2c qr+rlii el+
,(e.i ;":. tjlt -i!Y etl") drill +.1+ll rc,ll
ii2r") e1,... i ,J iJiS- JJr U,t4 cJljy ,',j-
,,*L-Jl LlJl t6+ ,c.lir Gerilt JJI

e.rl g;r,o-lt ii..-lll d u'"LlS tt..is.ll
dll ,(1982 - dr"-ll qo .t-i-) rlult
'ilJjtl AJil,ilJ:-ll t,r.r-el ,,I" .t-i.t+lt Cll
dJ-.o-JlJ $-#tll , J&ll 5l;i5 c l.;all el s:)
&5 JLo q;J+ }'.;G gl5 iI!. i'--.,.i .,Jo
efJ.r-ll i+.isJl dJleL:ill ohil+ dl-,rill
i)t-ri dJ. cuill a-:i; t"o X;i (eL:iltJ

l.\. Jti,,, ,e.l.'lJl 
'tiill .triq rtK...lr JJAI dj.lrJ Jlrll I

L +l l,lo &!l l+Jrlt{ &.-ilt ..iss \ri sJ.J.ll ,riir rjre

eurit (J)r ,. +rJl {.I6 )r-i ,;.,1r.1.ir drr:Jl r.::-l Jl
ds^ir \rill {-!..hll l+:,ii +lill cUill J+d d)i ,rilr,..ll J.,:lr

. . .Jhll jr+-lfi:$t irjr.$ &Uudllr di.J1 rJ,..
L+-,,1+ L+.Ir .4)nl u.r 6ill aJ. eL. u-- _ i:n-ilt 2
\i'rjJLJ ..}}.+ {-ri. Lu-l ,J a& Jt CJ.lr JJ+l slili,.
.i*o trl -L dirrlr u. GJi. iiE^ll frLrtu.lt ors:J ,u!!.
qrilr d6.in $L ditJt u. uidt cli.i gs1 ca1 gjrr
elJl lil rF.ill li.+ iJlJ .clu-Ji. 6Ji li C...., )a uJsl

'( 1988 - *-r i,*)., v-;i* ,*tJt gF .o.B-r Crl !p '.j.ie - clyLJl 3
cUl i52 llq ,l 6;1 )til. la oF"r rgrjt :l 'Ut 

lS-
iJlrjr s+lt qL' Ji.-.tl .rl* !!ri _l.ii ,ll+ "r-!+ 3r^J1

..r.it ,!l a.el+i gr, )L:i . 
, rr J:ll
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J*tj"& qt^ qSrtt.r :iriJ LlEjil A+:si

r I 423 -e.ltilt.L!l Jl 4*'q!t
( 1999-r!+oy .f.+.) -pJt

iluiil) :i,!'l-{t 6lol . -iil 4* .9,,;-*"li l6l-ilJiJ ]!.lYl
:+,r$lt:ri+ll i-G+Jl 'slji i{'l-(- (L;JIJ

.c_rl": i* ;o-v C*ll ,,?_1*ll ,,*:ip"ll nLJlj*J
L--:,lijl ; -lAuill - U L...ill

- "(5) L+,,!1 ilLJl" - '1-trr*J| r-r r,str- ,r,..Jl
"*r E ,'r oJtt - t-t o p

L.J VJ I

UL,^ll iijYl *r^.Ltin 4-ssi \r+#"iYltlJill
i.ri.,j3 LiJl *i}jiY l-t-t ;.5Si! irJUlJ

(&,!l!) *.ilrdt .J,iJl iJcLi

(edJll 5r.Jl ',Jl -i, *:rlliil crl-.-. iUi i
\./'.JLlYrY

foL*Jil drlpi.lil+ i.-rga;r 4*+-rtl,Jl.3leLh.i,llh*e ,prlts cdtd-*lYt elJi:il #Llll d"6[.Jt;SiVt ;,"r:r: (1-,.]s,i)

(C.*$t ed"itr) .:r3r,,jLki drS^t[ #

_15b



L+U.+i-dl+l g4rt3!l rJtJ. i r-e_;j6.:L-e
ol.:+,ll u.r+Il.lsLL Ci.-J dt+,^lt e-
,.,t*..-l+l a--Li r.etfu ari'i nr..i ri, ULJI e[Jl
d)- .,.bits;t+ OJS! d,JriL+Jl sJe, .-i +".bll
eUill s-lc 6.rL-c LH+ rJlJ+!l.gtJ+!t iprt
, ii. lle*J. g,r;.t.c i-;3lJoJl LU-i r.1.. s$hJl
C+.-JI qlJi+ll tL+l+ e5+ CiF ,pLi.lJl ia,
6.r_ltall elj.ill drEJl d upAtt, ,.-,$ i .t.
*Li3l ,rf ,;r,.ll+I! l-.;E. e+,.-*l dit^^ill ,e,u ijs3
{+rJLiJli.+itj^ll qi3 Flll gcl-r=;r;. iJ . ll

.(4 - cl$) ir-,lill
qrs q ;[*Yrq C-rii",.llgl Cp 6J.,rc, rrLll.ir

3o_9 ri"ly;Jl ej$Cll tl3;!...t 4^I.ill 6JAEI

cJ:!t qi*tUt *rr +!pc LJSL ii-* .l' i_l!'
dii.n ,'$ll U" si^-ill g,,r.t-Lll ,-f Ji
, !. ll crE3l e dt+jt Cr ,-i$:lt a-lU',o.,!
,.tfuJ .slihll etrill 

"J" 
4lDUt+ ,6;LJt

d1 t.J€+ dil"" e J+ 6-r-t+. qti qj-r-rJt

C!-lt qrJ+f J.i ut,L .r,{Jl +-.9i3 retrill

U" ,ill ol rrl r-i_l qp.- 6.r_j;ll

.(5 - rF) Ieti"i 4#J---i+Jl
,f+lii!l diJl ,'llll L.ria qr3 JcLJ c[i6
Sc (ci*i:lt,.) o^^,,1 t5 f6-o .,J+..J"ais
3ojelc3. fJoJ. Iet -bi oJ$oi 0S^.egg r.-.ll
ri tll-xl dS.i ,rJr AiJi"" esL". cp6;L* $_l
el.lill d# Jl d,,r" Ui d,,# d 6-,1*5 crA i....,,s

.rsiliJtQoltt qrtrhll
dllLll qrlihll ctiill .,.lc ki.r dk *p,
-,;pc) eill_l \.ll 4ltti .rsLi" d)ti g d.-ii3
g"o i+iliJl uiJb\t$ll le+l-r ,s (st#J"i.ll
a6;.rrl Ltr Oi l-+ .i""".i^ll a:$lill 4{r.ll
JiSl sJLilL.J .,iitJt er.rilt 6. e.rte ;,gi {$ilt

dlhl U"^.1'11 i*.iY L;r;
Jl CrJ! JJSI eUill lta qrs el.XJl ,;A-,J

Air Movemssl d.nrll dirir ,lJdl clJFj),rlsll
i.rrfCl cJ.tir"ll clgJl g+ b (Uy Convection

rj+lll dllL"ll ctiiill s" clJFiit Jt

ful i,ts.lrtt orrH \ri 4fuiJ r4 r-eit 6t;!t 3n _ d,lrrlll Ili-r &1"J" vJt+[lqt-\Jel ,,sJl,.f \i -+ s3 XL.;ug{
.diitu (}iiJi L..rr r+I dE,i,j eJlilt Jt L-*i.

IrJJJ$ t t+Jtqri iJLrlt rd 1*r.r - r*.,g-,.f,}l,J
d3!l ,rJ.J.Jl ,r_plt 6Jr3 Jl curl 62*Jv - cl3!r g-Cr I

.&lall +r dJ-j.i cr$lr 1999 1.Le 6;niir 44Jt i"J

sJlJ.,Jl g;*ilt d 4$lJill Jdl +i3 dils
cr)t irll JiSl # i,,-- .lJ" tts_l+ frpilt
Uii ql e.rst_elt ,.5l.tJ.ll JE i li)r3 glii-ja5

er*l -ii.i ir-r.,, gUi;i ,+ o+t*rll dd.-.j
Jt i$ ,.J',*.i.llJ dlL"ll)gl"..,rl etiill
frr f.ril i J+ tLtiJll tia3 6(4+tihll 4isL".
ii" K"lJ .*ClCl cl Fill drl$A Cf frU3lt
4+.riiJ 

"f-l 
cl.iill gU Jl 4L,-J

cUill c*;-r:.1o )*i .r-2tjl ,oiXl el.l-cJt-r
gL;J )Wl dr i rjoo crl.l3y Ur,^"tll i;l ,rlt
elf,,:,ll d; *f LEr qJL-tl U,-L-:.|
CS-.ll drlct:i U* aiJ"rll 6tU"Jl 6eE!3
urtr_,$l d*trJ d^-3 S O!=y L,.+ *fJ
u. e-t+ S Cl, G-Y 4io ,*u.rsll 

"l+-lL,b-Fl \r*".ill gt-llt ,bl+ i++Jlill 4ilaii
.(2 - drs.i) 6rL:!t, ar.r6:tt

.t'+iltill s4..Jl ruitl -3-2

r,,,lr!13 ui,J,$iillJ .',!.Jll t 

1Ot*I!t) 6la!l
,,iF-ll e[-:ill c]S-i! ,+J14. c.rlJJ'i. LciS

DLi. cr uJtJt ,1,-rll d:L+ t'Ulr grJlitll
r'.i ij+& 4-JJL,- 6.r,$r OA i,,14-5VJ-i

CJIJ^ll $-i L.-.'lJ 6J,*-tJl : 1.,_lrjl 6-jJl
,JP+S*ll drt i+alLs Lil'dl4.rl" LllliiESIl crl5

oel,-!ci r-.i,ri5ii c.iJL.liilJ gr-"ll j.Sl-r
C-Ji g-;-et3\tl .i+rlL Jt 1r3" Jill 4*--i.ill
Jb'iS+ dlli cJ+ L+_r_, f-U.ll J,-,ll Jl t<^*lU

*p ,r+Sill c/lj-Jl e+tt ,J CJ-1* '3-t LJ

Ld,!J &*,r$-p 1+-"ll O[l+ll 
fiS

4+r. rfio ds.i -lr ii..i.,,. OfS i.f- *pf
gnl3st+ i+J-,4i#.1,f JJ..+ rl Str-;,,Jc Cj
!s-$ $5 e,/l-,p,Jl dls.iill 4=1i1i ,l +,titS Ul

.,lihJl et-rill el-r; Lts eJr+,rJc,t .5,n-," g.c,

6JLJI ciliJYl t,i ,lCl #-rt,-rit Jl dJrtl!
g.,,.:,13 pUllt 6fS... l"r. tl f-r. U^ ir'.-ll3
l.lr.tJl 

"Jr 
.JU ellll.-Li_e tdr.,;'lj cf

fi*J jtSi-,;l eliiJ ;l.rl! _,13r,,, e+.-tl i$-Jl
-r-$.t-l .d#St*,\l cl"S ;l-Iiil J,,**-'3 .S!t-.i'ill
l3f -*,Jl $,.r.}J )..S. I criJnj !esukJt-+

.qr+lliill H++*tll dS"iill ru"'J
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6ill qr$lill ii+dlil et&,ill l4trl (s-tjsj.)
-a+l'l+qll d+r) & 63tt1l # {+r 3[fI l$
-;.uarll (pI540 i.gltJl ful-*ll flt* 6ta.lt

.1999-di+e-* 6..l'...

ityli y;4! 6.*6:Jl ,JWl Ot.#rt (3-ds",)

(1999 - rP;*-'),P$[Pll 6rtiJl':urill

.r+lsll 
".tt.1r.!l 

,*F i..{-lt ,..1*11 .}tr-!-r cUl i57

€i+.atl rL&ill,*dJ*ll 6.r9li:lt 6l$dY I (4- JS-)

&lr sp ''r ") 4r.,.*ll4t.t$l da*c + L€:rliill

(6.,rU ur*{ -r*r*i
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4r+till 'rti '(rll tul."-r.ll JEil$ll -4-2

srl{^"jyltlJl,$ llcti dt si^"!

\.ollfi l+ilCl ,.-iii)^ll -.bHl.!ill o.u &ii
qrlll ,'.-rll etr dl: (d$tiLtt; crl;i &llr
ari,," ) AyU d U url; 1JjL., trt"'1r..,

.Ut,, 4Jl+ iltK nliJ 6J,.-i,- Lis-
sl+J.l,.lt J ;rU-"ll t{:^-, l.S Ji tli.it-i.i'll
.'u- ,q.,!l JlS. &!1 * ,r-*, pt-r
L:i irr rtt.; jF dS.i,+ *r.Ul ss c.r.",-

k# c+, (Lattice opening) fuB:"
ef-ilt -o+tt J,r+ .-pl o-.,1gi..-.ll etll JlJ.-+
pri 9" 'ii,n-r.i-.iil1 -.2;c cl-;all cl>., rl'
JJJI 6!1+lJ .,i i-'rj&ll 1+Jt-,-ll crl.l-,1il!
jil: 3i aii;ll fijll slc i,lL.ll iJ''rliltt

dS36ll uc 6jJt+ i$s g$:3 .;lJl oLl-ri
rr.u:r-. $13-) Dti,lr" '+gys Jhll irjl,iiYl
6.relill iil.i" ,.t' A.,1,:: LriJt r;c Jl l'x.ii Ji

dU. ,JL- di.i d$liill (6 -tjs.i'll) L)
olF. ll3 iJlilrll qiJiJl ,l3oJ c.,J'J ; *L,-
,,.ilCl,4-'-1ll + l+!*.oe, a.r." U r.r" 1+-.r\Jl

eF.s d),.,- 13$l 5tj-l S3;9.u-+tll c..;ll-1
: qP: .jit!9 o""i fi;-;"" U ui+

.ca:ll JJ-).J"1; - lSi
.rlJdl JAr:-L+.b -bt

.elCl ',1!n;JlJ,r 
i..-1 .i.i- -gJLi

.4+rt-rl i+"J a$ -Ql-1

.(7-Jsill) LY iJ.-.,.-i'll ,;sJi -t.*li
ix iL-lilt crulJl JJS] crt*JF.'"ll {si 6rte

-,;,ri(1 JSI _,1lrll gr e;;lJl ,ljpll ,j Jt+511

d ++rlt prc. gL;l ,.rli-Jl ,lill JF

0B qil.:.. r.': rJLo...b Uc 1,-i di-!l
di-,I ,si rL&!l -urt Cr- 

"r+JnX 
&)l

C,rJl dL+ dr# clli 
"J" 

cjli. -u--l i+ rLll
.r:ri,.J,,,r) (7- ds.i.ll) !r) ;ytill .rs,rar:!l
dJrJs.gt ,i eit.r*tt .iD-ll ul.(1988 -
{-J$ l:rr"JE ai-11 .,tt l^JJ+g C+J"r, k*Ut{
.J3 $l* sr eUJAI ;;9.1"--lt kl"*i-l rii I 'i
.,s e-lr lS.i .:-"f1, ,J,-- s! fuJlJl
d1o!l 4#Jrll ,JlJ+ll u" :iS *P,, 1jlyit
dsl+ll La-*clJ l.rA tjGJ qri 6rJ+J. &lljY3
:*.'r . r\l c.rtAJn Jl u"bC eklr-ll d*L-i

.E-y IAJ-Si,Jc qri-, q5*llJ al$ .'.tr L.:iJl

;JJS Jl lry ro&Jl ot ill oL.iL uilsilll
cx).ct-:ill Ah ',' LJJ SrJJ+ll d$'. F "i
,*1.-,.tt .J;i.l.Jf+.tf lra s-i ir3Jt'll ii'!l
ji-V ;rnUtta #dl srit Lll 4:ll ,r-.- eoEj

..rj-! L; .-J eL.:! d.S;l *rr'+ t.u.(2 -,51)
,f-i-llj d-t-." 11 \r-! Lilii.o i-i".-is" ilJ,'
;sLJl 6t+J -;lr"ll -p J.rS. !l .+.,l+Jl ,''.l4J
,r " it1 ,4e ++y i+lY alJL,tl {JD d'-'i

.-Uutt a.'t-rt QO,*.U-;tt
&-+ll l.lr-oloi i-l "ru'ltt i-r-,t-U cgrl-.t"ll oi.l

0. ti-) -Fs- "ill 
{:t J".-r *+ tri 

"ttstt1iS-, Ot--;.I o ,.-..olr-o '3L-J..iJE r-})i
.rlJi+ i,!r"l L ni"

1!+ll 3U*,1 i-rt t." eELll u:-*i-,J clrS3

u"iJqU#l4.re cJ-ritS.l u^ irrii 0',.,-

.(2-e)>.-d
J,Si*,Y ipL-ll '..oi,ll ;al*;i ,-rl:-:Jl l-i
,tl+-i!l tlJFill fJ-,J ,1113-6.11 

el-'-rill i1r
st..pt gr: r-!3..g.r.ifilt g-;r"-'lt 6+;U
dLii..,,|J L!u'Jl prij-..,3 c.rlel-;i 6r-c. *Jc
,*,i1.--!l ; ''-:J1 u'-" :'l-.-i ' t +-':ll
Cr-. trr* r-Lij +.:l>..,11 6:Lca..g ci-ill.9

A.J,oKr sj+^ll 4-L-.,* qrlri riJ,.t+ll 1-l-..,*

.trSr $:.Ah-ll eUilt+ U,.l.sil e 't+ll clbsl
gLs,.)! Li; ,i ,;-,1!l .', -r iLt$ -rlr Jl
i l-:,utl a_,)LYt+:.r;rl;r*Jl enj1 (JF3" 5-3)

ein iJrJ.. t+ gL-ii d>tj, O-,/lldl dJAilL.r

;9S;.3-;!t 4+.r,*i" t'JlJ slil:ll clrilt o[!
;:-r .,r-;;!t -]+r1Ilt ur3-.,.r i- LLll 6rL'

JlJl 6jlJ. .,Jl r..,-,.-ll arJ ''' .,-i rol+.,,1o

.9i s; lre.-1..-,rKl :i .l+, uF C-:J.-lg
,r.tt ,ti, os ititJl jJ".!l otJ. JF-J &.i.1

,-rl:!l er;i,ri -, J'ilr'' i:$
d+- (OlslSX+) ,r--,,,3 4+ i-$15 ':-r,i:
d,,- !K + Ct+-l si.ill 6J.t!l ^+!t,JS+
+r.-pl i'-aUlf n:etl 6" &t.:L tlt+'!l
gL+Jt, i'.,r-iill el*.iJll Cx il*U Dts .x
.-:-l .9j-*. ,ri-lt-,, # J>-l :'ij U.,'I]l
taJLi JiJhll l+Ji d .:.^.? h-p O-* i'l-rlt

A--c cj-,-ii. jiu..JD L, q-.i li3 d+lr?

-tj:r-*'Jll 
.' J' ir+L-') '-rlr r--,Jl

.(1987
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"l*iliiill: 
dJtijll C" ,*l56iilJt.tlitri - r&lt

(pI495 - i-pEll1 ,J"-Jl otSlt ,J" AiUtt
eljpl gg16-xi* 3LE iJt- .F"3 - .I"!l!lli

.f+,li5ll dlijJl el;i, 
'Tlihlt 

.:lcr^' ill

ffi;l--,rjr_-;{fr-i
*ffi] ffi

ffi

\-;,.*"tt *t+;ri,Jl,9r'Ji6lt u.ilt

Jdl q+liirlt u-n-ilI,."1,1 -,J$Li,}ll
irr / ++r l.Jt+!l iSIJl i 'lqisJl

u*^Of f elJiJl l*le ti cj;l/s*Y 4++tliltl {*Fslll i,,r - ^ll ;p1l'rllt (edS)
(r972-Wsl6P.Po'tt

jtil



I

4?*rH "'&4

i'-lil rli,llI'll
^r.a ,r"il--|,, I,l* Lr*1 ;rur pl

r' lli:i!liiil:ii
_ "li_*" il"**_

i{"lj,l

.'i ' 1. ..'"''' -ii i'ir"' ';'s*' ':*
,r.;,"r.,1*!, 

- 
j,i..i,*i 

J$inr ;xl

,r,n,; ,7/uf'l' 
*'

;_p6lt ,oj dr.r.ll ..L,iJl dt-+ c+ t+Ui"
icl.;Yl ir.i t,i iJ3ti.ll Jdila3 uias

J *Jl if.J 
"Jl 

i.r,a.r^ll i.++iillJ i+-*rtll

Jtc Ji- 3i eL;i d kJ'

'- L.5
"rJ"d !:*5

ffiffi$ffi*
;JlJ:Jli.;';l qlhii3 rt36Jl;ii.$3 r.l.bll tsJ. rLi.a,1"3: i;gr& 4## 4J"U *ti e4;O"tt (7-c,S^i)

"(198S-#ii a*,e) 'qi-;*i.ll p.re gle,ir ue ttjrl d*r,"XlL.3E;t iit.=10
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L..!l iSt""ll ,J 4l;i dr i.-J$^ll l+iS*ll

.(10 - &iillt!'Y) '!:.*'',,Jl

rt-a$ f+LgllJ L+rXrtl ,r"+-rt1 -3

,rX, a,S#Llt # Fr-.tt glr...all
3 rlit-ijtiStislt

*ALlt ,t.r!t ii ;.."6+Il diLJl 6r-l
dtr-l t--l- ,JSJI lJ:.-ll c.,ti--lfl3
.i-il+Jl iJlrll dEtj.il ,-iJJE *P 4#ti,ll f-iESIl

l1A ir+ iJl i,.uLil a- 1.'i\.r.Jl liJjl Jli .1l-'l_J'

jlJt .,r oi.r.olt ,t.'it1 -l*} i- ot:".1t

\rJl 4=\i;ill Citt s+il" :|:i lS '''t-r.Jl lS-Jl

dlJ..ll {+J-r ,J ,dJrll Jt4r.ll tar&i
.6 rrti:ll

$l-ru i+ll & + O*ot-,| ,-* ;lK
ddJ..- 6..;otJil o:l i-,1-.P l3,"ti r& q+ll

,-:. Jtai '3 rlil .t6J3l. .;l"a Jl &-ill
oU;S. slS s+Jl el.sill crlirl ri:;.rc
)iJ.l,nLijlJ rri [, i.i5;. d,lYt-irl rilj Os-Jl

d.ll *f lAJl ,5J,.+ll }ly ,-r" J$S d-E
ctl+Yjll - & d[+..]l lre .r.i 't*.,,3". crLl;q
rii.iu,'.rlsyl !-ltr l$-n!t ;,'-.l tt

;r:$LL / 4pti.rr &r+ 5y:013-S+Jrl 7

oJr-Jt 
,''-,tt I'rJli. X+i. nits CIJ t+t-Frl.l

.1*r.-3ll r3LlJfilJ 4i1+.--f: d. tr *,i
;* iilli.ll 4:)u5-l+ si..-ll el 'rll -,,6c'1

15J1 orr.;..X ;t i,i$ ds*ll d,t;-ul
1$l-1.'ll dJtlr"JSll qrt- ,J ji'.:3 .Q.r.Jl
;s3jl ,rs rlir-ll 5l5il f-6;r e;.-11 l$-Jt
e+ Lri u$..tJ" gtii;t Jl 6,,!- ,lljs^Jl
urs-, \ri lx L1-3 dJAll 4liFll "]'Hl.4, .

eL,:iS &lJLll ,. ; ellS sil.-ll ,l;ill J6lJ
6Jc+ll \riSLJ ex+ls d"-l-J dlll" il.,e

,dtilll .'-lJ LlJI-llJ '.-Jl .;.Jr*Jlj
ol+.ll &l-L..r.J gLcJJjJI '"'lrU
,.;.L.1 , 

, 
.t. *f hl;.t iiis.ll crlJ9itjll3

dJ'r$l.,.dti"JJS+. iH.".:l sil.-ll rull
D# lil,- $l.s Jl LJEJ\rl OF.o Jihsll
0. rrrt.lt r$t gAJt ,J' ri d{lrLll

t:.;-ts,j l*,,-;*L ai$.. Jl iiL-ll CiE+ll

iJrrl-FJl c.rlcr.' it (Js'rJti l+tl 3. i Ors *J
,!)l-J t{i- d.-J gL.. lJ dui$L Ji ,}.t}..1

rr.:. 1l tX LJE.,1[I d:t". '"*r d{lJt
. itdl i.uro.t' 4FiJtjIl ,{jt+.lt Lr.+ # G}
d,Sil ul gs.r) .pl.r-;,Jti 6i.$i!l -i-i)l
l5i yl s3lJcl Jljll (ll" dJ"-rlt qi aiJcu

i-S +-..1i "crl.,a.r.(slJdsir) f'$li uil\ .t3-1

,J,"1 ,J t-$lJl CtJ.Jll 'gi! 4t.r6lt ;iUl
Ill- .Jt+ll rlrcll +.rQ e.^..i e'J- JlJl
dil {r+JlJl el5Jl i-,11.2. 1+-.1 OFl"it)
dLjt1 JLill u" .,ltilj (!-i. l--,rr 33 it
;JLJI CI-EII .,t" t+,rill Cl+il 

t,t '':4:lll
CJ'-i s+Jl 

",ttcl 
uf 6t+-ilt ..rlr 

i..u ,llt+lt
' 

.illLl itit rys dF dilr';..i 
'1"DE U" q+JJ,-ll d;da .r-jall rlj6ll d:'rl

lS,*.Jl r.ll-!+ll r..l-i.t.r ,.i1. !dl$ .r-F.
g^,,s lr:-!) tr-l t s crj(. Jl (shaft)Jl.rJl

.+t.-*Jl (,r,! uij 64el ,rt5 (o-s
olsS r.rtc dtr c,t:stt tJ €.il-ria :3-.! $-1

G n itf, r.Jl llill slS+i,.{ frri.i" ji q;tr
iilJ-l slJl crlJ+ tlsi-l LF t -i;;r4l
r+lL-!r u,..rflr'/t4t .r-t+.ll "J'i ,/
\r{lr Ol OS-.,,rrtXll '"J-:tl lJ"lr 6rUjJ
j * U+ :$t+U *.'t;t ,J'+-ll Ctg

eull JIIJI et-L c}+ ui.- cFJF*+
-ir":1 ,-rtSt kJr-. ,J$ t++L;-9 a'lrlq a-,1U1

C+r',(-l+jf p-l+ l,*-,-tt "plj'=Yl 
ou

,,,113l J+3 c,Jt +h-*Jl cl;i te.rr4 ;L'"r;
L-, il:l$ ,rJ" su+ ','t -.1 -r ui'''r'-i r.i1

'(8 -cE;),.,r"ltitt.4Jl J.,J

drli.{.:Jiill liitJCl ,-iU.ll -.j'.i!l ;c ln "
& ![ eJlill dJ"ln,rr L'.-]l di^'r+j!l

e!",- eltS, i.-r-tl l#J.ll d.lJU!I5 .,r,s ull5

c'Jljy sillJ ,.tl-,,1[ d ljil-n+Jt J]Uil
drlJBSiJl gr: l4DUil.l.l ti.g..i- 4,$i''..
outii. gr--Lu t6L-i.1Jt gl 4$trt
,Jor i{Ct i-:i rJilr (diagonally) L-y'"i

.,i i$lxll .it)^!t c.,.r*:cl, ketijJi &ll
]rr*rr ;5.utr 0. IJ-t-l bi d$-U .-rA

di"+ J!.1 U. D-,;IJB tJ .g;l-.lt g+nU

.(9 - 6lll J;')) a'r'1" lS"'a-$3

d;c J*,ri s+$ dr."- si#ll &'l+ll el! 'L
-,p:ll .g*; ,r xL d6'l.J *l-ri{.it+ll
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ulJit3 e+Iill .jLLi.,l 6 ;ijnid Lr.lYl

(l9SS-#iS d)'*5)
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(Waren Fathi-1988)
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(12 -LS) i6lil L,"r, cf l"i"all i as*bl3

.(1985 - rLi-l'"'te l)

0"J#6 drSi 64?nl+"ll r;-ltJl 1.))A rJ"

ef sb:-)rJt e+t.1ltt -$slt ,r'Ie crl*.'lll
IrJu,;r rL:i[-\rs;.1+"r3;!t rs-l]l .Jr-i
.'+.-tt ct.aill4+l/l q/ljcjl i-6ll 6\i dCisJ

,iit"i"tt i qlt' t$t:r et-r$ .r.ll+3 iJt^ *s
;triJl ol-,;i uF clJdl i'Ji"-i iJ"c Ue X"-i

OtS*i q,s ,"i+^ll el-:ill CU"JJS:1".) ri'iltJl

.1tSlS - ul"^"Jl l+ 'i

.il..r.-\,l 
"J' +St$t+ :&3 .:Lca-lll 4jl'ti

.l!-'Yl d1 J,iS d b:s+ $ .Jt, 6iii^ll
L#tJ ,s4FJl oi' it1 

-l .,.,+"ll d\,i'i)l dJxll
a,il- i-, ,pl;ill tl,i6-.,i: 'e++Cl

.iiti^ll 11.- j.-rl c.lte JJjJI
crlel;ill cp eb LlS.l L'-t*Jl *to3.;;*ll

-$l:y .g-rli g3It d," OJ$ al cl'il ti'ri'r,,oll

iO*1,,iiIi":t,-iLi+-r ar"Cl 4|,,^^ill 4ri,Yq

,ro r.1 L,Jill # ilirt stil"* Jl
.(Drought Tolerant)

l.Grll *Jr- drl a5*rh ui-t;-r c,si $
* q+.Jr crtrt :ilt Ll-l-l -l-r. ..ri Jl (6-I
.J L-Li-l raiLr.o-9-.$a d*""s.r dJ+-'l*rl

olr"Sll .;s, ri,i$Jl 6-.!-r.lt ,itl.r^ll -i-l-F
a-r1,.,* kiu= Clr) c.:t,ca-,y;,"11 U" il+lill

i+lS clilS ,(h;*i *'J;,-,,oll ,"1}-ll cl';ill
dr*.' .qrlihll aLI.JJSJIJI e;;a qloti ol}o!
c1p (ir.r- A+-lr 2.5-2) ,A slil-,;s '"'l''l,J

.i.-l-l-/l E s b stjJ a*\ii^-ll i3let;ill

eli Cl Ul+rll crL-l-;rll 
"u"+,rJl 

Li,a ,l'r.iil
,OE-EJ31 - $titl" cf oU+ll &rs+ -F-r k+

d.Lo-l-,ri+ (# -llr+ ..r^ A"S'j"!l i'*"Yl Ui

Jhi^t lpi ,a:^ .l=l: -!. i-it." sIsJ a-il-"i'

Oi .ti-1l $J.s-i- -,)J9 ;lr+ O. (6JF 1.8)

t*^ni .1" dtliJ L lis ,,r"Ht -";i!t lUilt
- .iyli-r-) gnlt a-,;,ltt ,:,-; eL;ill tl+,

.(re73

; i*q;.-lt c.rlct -bill i-l-l-l qf L'"i11 4-+"ll

.,Jr!r ,i o.-a-;!t ,.i+ttll g^; la:js': iJL

rJe )u-ai *l-r+riJl ,lrli'ri qJ)[i ..;" elli3

qrsll i et:ill cil+JiL. ,i^^-a crlilJ^Il

fli5-.rL: 4! .-lti :i .ll-.,1^ aiL,,,,. .,le-l qJlt
i ii.trsri ,u-l a.*^i ar"ul d.^J.;i ,;s^.

Alr ilill e+ oia OL r,i3,iJJ,'"'tJl

t"-r.-Jl 4ar; .9r-9n ll U+ ott"!
t.r.E a--1t j lju& elt tpt"+VlJ ttitill
C*lj J.rJtI qJ3i LJi.Aii.-it ap+-1\31 o.13r+l

LU*".ilr U+ .r# *L ,oriJl ,Uill #
d,Ji-iJill ;apt-* Il tJ" a&J,a+,o eri C+'

oisl-* i (cJ-St o.*lr) ,JS-JI L*"L-l

,r-t, irvi 6;.1+lt *ur '- du+ielr

.s.r"'ff ,iSJl c.rl+-Li r-tS ,rril.oll cl"bill

.ri Lolsi -)S$ f+.t*oi a.cJ^+. lJ'"$ e+r

& *y-i ,(rJslr !x.) 6'lb y'3 lu lJ';
Jl dlil.r,oll '.''.3-lil k+l-f L9r-1 Ur t9l3;

p-;rll +i*-l u*Jt li-,1i 'n'',- i$S"Jl ol'r=il
Ai-d ,+ Wl-f=t qrs atrliJl i6l-dl r-riiils

ilrlL ClJi .JS-x ,lc cr^",-) OS.U4 6J#S

,.6f1 iq.-..;ll ''rJ'3-.1 ri3 (&Xl 4ilr 4+il

ptLoi e 1s1 {$* i.r-.r'3 r.Jsl-l ai'*ll
-dS-,i,ll l=Y) a!-" + i{i-*i i.(,Sj t'&+lrl

.(1978 -o#rJt-i).(l1
a&.!r .si u-;,st )$ li3Jli Lql

,C t'FJ oS- 6l;l oQ d "o+Fll5 6J"-t"ll

iO*rt cf,r^..t' A+."'tt el':*" f t,'t
J.:+ j lii^ ,-hl3Lll t ,,rt o qrS- Cf+.)

ri ."1'i' .fslr (*Jl ,J ciuri. ljll ql+ .t'
fu ' ,-,' 't Gy -riY,J'a+$t i-ArJt $"c
,$rt d,,+r"14 dS g-rlr dr il+!l sk+l-r
Al3!f 4J.f,r.l-" 6li t " eL.6ip C.;13 +-lti!.r
C.,f-*i,"-3 crlca-1-.1,"J1 r 6j,6;-ll3 illL'Jl ,q+1$3ll

d-,U-f. +r. t4;1" ei, dl: drlJJiUlJ elJl

sr.o4Jf cL:ill ki"* cl.r i,r:S^Jl olrrjll
,,.rlrdf ' . '' "'ll 1.6r.oEir 4+il f'.-Jt dlL

gl:+s d^.al cDi rl. i+S'Jl olrtill ip\'i
,,.rr-* rLq *$y .(shafts) a.r..tjioc tSl:r

l (*', G)lii ,iJs{ t"a ,4:ill-r. .*II dili

iu-*r', ar.b^ll -i5ll .r!-ii" grl4 L: 'll
(r,rtl-r J;.^:) il.^ll dbi-r (,Jt" l'.;)
a+i.. ti .:lot;iti -H" +lrell el-;t'rill 6isil
,dtCl +tll 'hil+ bfu'Jl crleL^-aill o$3
t.6;..., (Jtr :l;i rLS-Jl crl'r-jll fJ'" t'Jij
ts_jiJl sl.6+lJl ef qll> di-SlJi

qril.:ill +lJlll ai"- taetlcl ':tl 'L"'"&ll
]H:" dlit". (a+I$lj ar),.-ll e+l; ,:1s^tt
Lu:ri i i--J a!r-ts^ .!AU'-r allL^
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.'+J d$l ila63ll ,ir atJt grl*-Syt C+Jl
.(14 -,JS.l,) AL$.4iLS{r Ojfr3,. O,r(l Ol

i# grll a+ls-ll f#l--3ll .r-l ;t -uit I*oir
IJUJI *"+r 3o_l ,41*.-Vl 4SlJill {"*q
d"-tui C{*..,jt_Fll / .rtr+ # t$-r.yl
ds (Jose L.sert) d.-'yt +t+-!t r".-Jl
llj_r_.r &tS .a."jrilt {Js.lt ipt+lt egtill
crk+ll cre)i.oi3 4+i#llJ i*l;+!f, i*^Cl
L;Aj. cp l$' q C^ cJ.lsi cltrj+ .j$l
.i-Sll-l C.rl;; 'i'll LHr .-,.r, t 66J.-lr- \6Lil
ctJ.*Jl J.-3 rt;jlll , ri..,!13 aiJ^rJl

a+"t- +t+ Jl elJl dJ_,;r3 a*..,i.iJt el '.iill
Ol+ ,!^+ di_r di-,.s ,"* &tJl LJliiJt
1$l_Ell cptt ,:S e-.t-;,i.i3 rlill ,#IJt 4jt"iii
-d.ntt grJl J+ (15-($,.&) 4ltIt

,(te7s

l,,Et , t.Jt - 4i#-htll crL..,l,;rll eLl -+tl{ qp (ritS*Yl fug^; C.+.J

irslj i,;.iltlr 4*.,1; ,r-trc ,n,-.,11 5+ *i-l-
grb'+ 6L LIc ,sjts-!l fug_,, 6^+^ cp_,,r'-rll t+*Il ,jJtip Cl 4Jh*"tt ,:l*,L,ilt
.i-dll: i;iFll crle|.aill u:r+ .-,r^,i

rr ij$i. dEtj" ii iiJ^is" qr.ill_, i-i.*is^lt

.rlq
6lij^ll eJ+ rl^ rii qrjts-ll fu*j Cf+. eJJ*"
-1977.pl3,cYl LDti e gls*Yl g;t,""1-UUf

6U! 611[ad r.rl-riu i.g.r"c LiJ.i e"+-ll ei; .dll$i
t'J=i3 IJIIS$ 42t2 bJ.I! a^iL,*i.J uiilrjl

"J' 
i._l_1. (4JS- B;ss ZO25) ,,.tc, e^iJt

"il" 
(85) -l &lrL i...*i Ji ,#jS*, dl" (67)

.13+l3tci)3 J5 JS-,
c3lJ ort+ll ,Je sJ6;l, !iJ.-Jt d-rlct -bill
,"*rll 4StJi"Jl a-,lJ$l nits l$ ,&l-lt a*.,"ill
qf.ill3 .lJ"-s .j$l ou d o5_r^ ,JlJl
3S,-i* &)3r (4-'lS-, esl 335) .,.lr *y-l
dt-S.t'll .e3l c#;r.a ({+tS* 6r-J 670) J
rcllel-:,ill ci-*-l ,Jll ,{Cl-+"$ lt..-.-rll

(T) d;r.= ds-^l,.r-te d.r.:l.s i J i J . ll

d.LU" *tca-,;;,J usi gi ,.,.ra $Jl ,-i+l-$ul

Jl i*i3i ,",lSi e *,jltiy lcl(.re O-; i,..-li
ciil;^ll dlJEll 4#.ir Ji q+o crL$,i,.

d," i3L"^ ,rlc ertiL.riJl ,',jt'r Oi 
"Jr,k+ltki# 1!,- iiL.* asJu et -bil! qrjt iill dfull

.1.6;i ,lCl el;s:;: &s r*_r
O+;i^lt tJ;q rJi Jl oljiiYl ,',ili UAJ
c:titrt 

"& 
t"J.--J rJi ljert r.,,i; Ll_l-It+
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a.-E {i-* -,;;te ,s+-Jl pl;ill 4o ,}
Ji- Y ) &r-,*lt q+1li3ll a+is-Jl _,r-lrlt+ U-6.i

- 4+pLiJr ela &.n+ 5_r") (13 - dts,.l,ll

J#l$ll eF+ OI+ _Fs Oi t4 -1l++ b: (1980
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u--r,ll sllS Oi+ btt., oU53 L"c 1L-Li
6JU!l .Jti:! t:_lt" diiliy aS -j^ltlll--Y,rlls 

\rir.-all et .. rtl d,.e Jl * rit rt
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Utll qhllJl ..t' il3Cl €l)sill slc 6 J.+.Jl

i,l" lJl ilis*ll i;l;ilt _.,Ki ..,ir a.,-li .rirlt g"
.f rr .1r-o;1ac oli rJJSi

i^il;!l e,jrll 6tU.ll rjr.r cr J;iS cSJ.i l.cl
ac5,.--'Jl 4SlCl 6l+ill lq. :L;c!
6.r.r-'n'Ji(."U 4+j..U 

'* 
(shaft) i'"lihll

crr.gr;, rril "J, H,;ff.ir_}$l
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