e

) 1 il

A3 gaud! Ay al ASLal)
dadaiill g ALalBY1 3159
http://www.mep.gov.sa

dglall

L |

jldl g Josiall

ipll il il gl Yl

KACST aLLéJqu qu_U
King Abdulaziz City for Science and Technology



dsg ol dupoll 4410l

larh \illg slaid ¥l 6lj dudillg pglellpjell aic dlolldiyao

il 4 golipd A gilyiw¥l alyglg¥l



il i golipe s iz lglg Y1




Yy

AR

1

1

Yv

Yv

YA

YA

Y.

AR

A

bl 3l

AL yusled Aec

il ¥ Bl

3| 2 2 2Ll el Lia |

ZBall ul clgad! 590

il 24125 2 juplatly omalls B 5 bl el Bl
Al ¢ i elel g il dolid Zul s

Al 45 53 pmuadl el pulls 2oLl clsoimilly o yilly Caniall g 390l (ylole Ll
WRIEWETCRY

a5,

Dl !

el | 2Ly 3

Bl ¥ el ol ol

A YLt

Olaa ¥l Alee

) 2035 el ) Bymdl 2 ¥ il

PO LT

AL AT ol ps A8 Mhal| Sl Silgand | 11 Gt

CEM EREFRTNERNE SN

Aligisoll doils



Lewss¥ Bosgacal 2 yall BSLall has Ll Al LLinall 5 1510 alipll 138 puing g
() Bt AL Bgad) 2 Aialinl) 3SLll 3503y aly +autiie Ak 2 Aol uals
el ) 2 Bl oty Bl ALt gl pratiad ] Lk ezl

9au3s slygll 33gas cglilly LLaill oyls Leres¥ (ASLell o) unls H3lSe 30 Bk iy
e dxalas Ll 25 p5latl Bl 2035 Fuaal 3155 .5 pulad A cilie|oS Aunedall 351510 Al
L) 2 Bl (ye Jle Egiian ole s 3l

@lawsl! iany 2l 33l el sagaall cilgad! ailidass (pe Al 30 dlas 3llaig
Al 2 i Agat saels pnelany ‘aLn.'m'g\ $93 (po Ayagardll

) gl el 2ng) dadaiel Fulee e 3

A 25 3 AL e L 5l s W

blad Julod Lo ¥ malidly s ladl wbiumilly (o yally cannlly 3931l Jblge @gai W
gl aalall Soius @igaiy cf iV cilel g ) wlia 2. i

) 3 el g Al g iy Al I uss

SISy el 23St b Lo | 9l Gall geall ol n¥lomag Al dngl ol pass W
el a2yl

3zly aglell Zubagll Al cisas 43
seskais calagid Lmaliy e o ol
g ¥l a3 Bl i ezl
g pal) ASLll 2 Mione Ayalil] udond)
Aandl omll 1ha Goans . Aesgadl
305 s 389 gmel pull 050 iy B

!

il 43 goliptl dya il ¥l csliglg Y1




o Bl ¥ 3l 3 Y Ll 03 (e IS 2 Al it
ool Junit) 2a350 A0l uglatd deliaally cilaalad! e cyslail
platl daaill (e Joguall g9 pal) jie agiuug . ISy pslailly
Comall 2 Lame ¥ Bl o sy Hal) 3 eali o 351501 Alail
23l 3 Lot liae Lailine | @uiny 31 2l i 2 ISV
o391 s plas s Lail LS gyl i le (Bl A
Agiies (s Il Aalinl gLl Alaisma 3500 (oL cluaagill iz
3ol p 21 Bimll a3 Sy g3l Lgilaags @i 2all
e BNk Laygas asd Ul (AdEdly aglell Auilogll dlasl e

¥ sl el

il i eolips) sl il gl ¥l

A ol LY iy Bleall 028 g a3
byl m

ol ayallolus )
Al Lol elatst! Ly
Aueliall aLlail sl .Y
3l audall blail ¢
Sl eblal Lo
bl delatl cbla 1
el bl Ly

sl W

A2 el )

daadly el LY

oelas¥l ety
(ool Eglill g

s PAloguall taglill .0
1olsal) Bag> @updig Al pe il W
aamll slygll 33ga )
oyl pulam¥labile Ly
aadall 3506l sea W
] )

o Ll Gl g5 .Y
REPRNPTIN

oLl yslime yea .t

Sl sl « sy 11 iy Auldgll LiE a3 Ay
o iy ¥ Lnll 0 (e IS 2 Anilally Jualul dalel cluay
1 o Lin 5,L81 5y «ywlall Gy Aegame ol 1sLaiel dugls¥l
eslaiy calagiy U5 o8 oY1 Buwail! AL 2 AL sty
- b L N -

Agliall Al Slaltl Juals salelg datlas Olaas )

LAY &ali e HulB gl OLuET .Y

#1568 315 @3 9359 2B po OLAET ¥

(Add)) ol ulia ¥l SHLE Adirey @asal GLOES .t
AEPENERIR

i} | BB e g ot 953 CILGET 0



Aala)

21812 alall @,SI S age yl dag
A Ay aslall o pall e cllll e
sl Abagll Aulad! #1,BL" ALl
Ansdly A TVl pungg (Aiailly agledl
AV EYY I 2 . Laduail de3501
Rl e aiidlge gl Gulra ol
doglasdl caersy Il Aidilly aglall dyilasg)
ASLall 2 HlSa Wy aailly aglall duay yall
coas LS adandl Lgigsg coasg
osSml pllazily claallly Aiall g
Jeddy Blecd! 1a 2 aaizlly Lelinally
) UK 2 ) alasl

Azl s ¥ elaadl )
‘:,.LEJ.“).EJAJJU(:,AAJ‘ &wu]‘ Qb.\é Y
AE) puglatg cnlagig Jai .Y

einlly Ry aglall

Ay dualall 3yl 5lsll L0
VN SRRV VSV Py P9
.)\S."gybw‘j‘a}hj‘ Lol
OISl izl aslall dinsl! JSLogt!

> < 4

il i o) dua il cligly !




doadoll

Loy aglalf Alas 1) ST

Sl
e T Y T U

MJ‘WJ M\ &

' Adnd) 3818
Aradaill g dawdl &,

-

B gt g iy 391" \
Sid G sSn)! %
SPF A
B f’j g ) 6 \K’/

Addo gl And
ACEDN g pglalt
oYy

35 LS (Lgzmali pus ol g0 Wiy dalail o0m (a S maojiy (96 Wgune Bl b ety By ¥ izl Glas Loy
Hslg¥! @l ey Lell A ksl ey Bl @l clga! Al Lal W latl 2 3l i) dala Sais
ASLell 2 aaal oldl )

DLl Jgpmdt LY

ol ilaSyndl .Y

(ol aam) yaeatl dalatl agatl ¢

R-RYWEN - Wi:vi | BN

alaglall 4

aildgially ¥ lai¥ly el wKI¥l LY
Olpelally clinatl A

st

Aty

ezl algll Y

Al i ol il Slygly ¥




ol di Bliad

Al 200 Rl 5] Al Sy 31 il gmanal] le ol ) 12 Jams O 3L (o0
e biall plaally cilealadly Aiall 3L gali sl 18 (paiiny Ausganad! iy pall 2SLaal
Oe Aalall Adggu) 2ialy aslall o5all se Gl diae gy AuagSandl ddall calgadly
el ae 2galiy aglas

o Bl bty pooLally Zuslst Lmdl a¥lall gelipl 138 bolis 4agl Joliss
bl b (ol Al pstaldBiegll Alail) 2 Aol s Lalledy 3Ll oLl 3Ll
Bgoms Cyenisl 3 Lol 25 yuglat cilibac o @25 B! puusalpll 2 513 k31
el e gl ll 3S 50 o Ael) el il o3l gy Crecty ¥ peali el O LeS el
ekl Canlags JMS (ya L yuglaty Lgidagiy aianll J&5 e i il ppladly culadastl Lle
(Jlad IS 5 a0l eillell

3Ll pam I3 (o L yagliy Ll iy ol 1 ol ) 10 (652 0f g5l g
iy Opatieiead] i) (gt clniia oo 1 I Loy aaluilly gyl oluall <Ly
padm Ley gl HISm) 581 ey il wlicls i 2. ey Aol bzl oda (e lid
Oty gy ppslatlly ml] Coslad (le S5 platly po il 1 ddiay 30s Lt 2
colaglailly co ) Jody @21y cAumll juelatg cnlagiy Jad 5 e @) Laull Jaall zals )

onlogily yuslatll 2 Aiall Col o3l e 3343 sy (yolad 3locall 128 3o il

ol cnelladll (pe 3SLell 2 Zill Jlomes Biall lgad! 550l 35U ol ll Cyaisiag
I 3LaYI 5y ails gl 2 die sudiuy gali yull 2 31,1 o2ia 0ol s calally
aalea¥l a1 35185 (e 33485 OIS L5 as cilgand] o2ia Calizes spes i 5
ity astald &bl Luubuaall (ye o1 Facwadnl] Al 1 AL 2a & i o 53l Cyag

Lole ¢y pdal 35,310

il i golipd A silyial csliglg Y1




Aadtt yglal ddes

L 13 20 g3 i) 2 2 ISy mdly Agall ol LY ety Alad] il
Jsdl 550y Led) 3 2yl )1 ASLall g Alalds Fuul puy Baddl 252 LS Ly uols
i) 3038 A gt Blee Ty ¥ SN gy 2| 203 2 LI 2,5

il i ol g il sl gl




doadoll

A 20 el glad A1 Y YA

o1 9% Aruain]! Akl
2aagaud) Ay yatt ASLal) 2 Aygh o1 ON Aedt ALGEST py Ll

A A A A A
A A A A A

3

|

+]

t

¢ .
9

¢

e

-

Al ygaus
bl gt S
. Lunaidall 251!

&gl i golipa) Ay il il lyglg W1




doadoll

A i el ,d AT g pglall Lilo gTg Alatl auo gl duwdys AW Alabl e W1 oY S|

o g1 g g1
2l m
Ldlelas m

pagbillgeeeddl m

SAlall gt
8 m
ddlalas m
seshillg e dl W

Bgatf obolgo Juld
Sliasilly yoally casually

eslaly om dl 2 2ol g
TERT

h

askailly ol 2Ll cslga sl
Bl Bin 2

Ay

Ly, m

Al,l m

GlaaYl m

lelly Siluglly Jucdl m
Jenall ooyl Guamnt 4Ll

CEM EREFRTNERNEENAY

3 3
34
}_‘.’\
53

‘)J

dw

|

o s

|

p




oLl X1 § Ll

Aoad) A0ET 3 ASLal) Sl Lok |
Lgisus 2 3Ll il Ll 5l L Leas
2zl g aglall Auilagl! bl

sl Al lamitl Agalgas aiadl SLall dnlee m

Bl Bolem iy L1 50LiS Coumtl Aeles A 2135 Jglomy Rilagll A liaall S35
el il Auaiill

el gl gl 3o 5a A lit) Al bzl e Il Cdlall 3l W

gl Bl ALY 2 ALl colal 3301 oty Leo Builogll culyuill So5a5 @

gl Al izl B Al ] 3,050 Guiss W

ALl 2 3L ggially Ay Lakiaaly Rl o pill 0505 W

A3 att Oi13 Crlgadt 590

Auli 1y Aailly aglall 5o jall se Gl Bduie s 8ndl 3 grall yo WM il s lgad! (e
g ipagSonll demniill Al aalall (ya suae g cslaaladly (8l Bylon g slay S alall
bl 0348 593 ) Jpoind] guiings oLl culS il AuagSmd] cilgandl cye I3

il i golipe s iz lglg Y1




La 9a

el 35100 B cdaylazs

e dgaddl aulaadaidl jaglaty danl Jag duddail) eugoedl ol |
L)y Bl L 238 Lad

Ailagll paladl 2 eliall plaally clealonll 3 5Le 3343
Lgiolals Ayl gl Adie I 381 11 g

Jagaanlly aglall Ol BagSonl oy clpsasill @i
Bty Bdalad/ Al Bele 3 yae Sl

Aaiglly aglall 2 Ml (s

L 3Ll 5 izl ISBYI 581 o Falintal

Adglaatl sLatl 2 38,1

Bugas dndad duele 35500 slmy!

Adglaall psLatl 23Sl

Aiaily ) gLt

RLNVESR gﬂjs_a-.” )_od.laﬂ‘j Gzl C.ALQ.. QLA.UAZLA 953

')".\914:"”3‘:‘-"—.‘”5)&‘.’?‘ LL‘LJU@)J.QSU:J‘ @‘R?b ERP N | L;)l}_dl Julss

peliall pliaally cilaalad) 2 yplaitly cumall ol o s
ALt 3l el L L el alf 301
g A, LAl afim I oLl @es

CEM EREFRTNERNEENAY

el X1 § Ll

A3 Ml S5 Olgamdt 593 1\ Jgund|

il

oall i Gl Aooe

Ay p glal

Slaslond |

Aaia il Ao ST
WLl g Fes gSnd |

e St | Ciliagl 1 St 81!

ool tUa.M|



428y 2 ol ikl sda el yd JelS casy Sle g ULYN Sy
V.-! .o

ALE 0N Ol ) g i) oLl Aa 3

1380 ele i Aegiill clamiill (ye |y T3ae L) 25 Jods
asendl oley Bigendl Bzl (Adadl Ausiglly olas¥l leg
c¥lrs o L Loy Bl BE el o a3 oYl psles
(a9 dudaidlg aglall yo el se AUl Ayue (o ol pn 3oLl due 50
Ll Alnie 2313 el LUl 6,2V Adall Lsgand cilga!
laglan selsd 2 5luiin¥ly comdl ilides 2 deaiiod] dud I
Lewad W) 303 el s By gl BV el g 3508l Mgl
Aall Buld) eliall Al @lisn — ol G b uslye
(o 3gll gt sy A3l o caliEg ARV gl (yn Byl culig
Ll ey (Lol ool pol ol ¥ 3Le Sla] il iy
Alyudlola Blaw juazmlg . el @sdi9 4.3 jo iliddy Lgassdi
© Gl gl @lel yug (YrevoYe
otllmll cpia @ (Yeoye

Oele gu) HE Le Gpum

) oole o Lelima

3358 Slsll G Bea3d BMe sgag e Lole Lelonl wtlia o
e 6 g (o ralall il 503 05 g (o gl YTl
S Oy W g il a9 35980l 15l s (g 85 ol sl
Olacinion ol pipe Legil 1 ¢ timdl dalail 1 Bl 5l Bucsi 3.8
O dae liag TGl Zlilg @ yall wlgs bl sy 3alall 2
s yag 35l S5ty sLgamadl 1S5 5,55 Jia vs 231 il a5
il 2 pslall @lBdley (Lo il Ll |page sS3 Lill gl Yl
23U oia alaiul (Sasy elall Gslatl] le Tt aa3 Ll
Aadly aglall 2. e dl Lol s Algally sl uliaeS Lcan

ALl ol @) 405 el jw Alall il s eVt 2

oLl X1 § Ll

slail g Comdly Auaaitl 5,dadt ABlall Al ys
Acd) Anas 2

aalas (o sae Bl daglail] 532 15 Al 0s slac] g
Y la-_.).a O Laslas) & o ‘dL.J\ Je> Al aus ul;.-..\
2 ey duad daliy pllas 3| LasSn Fageall il el
toalall oda oy (pag 2!

gl 2 Al Aigll i bl agall ®

National Environmental Engineering =
Research Institute (NEERI), in India

OLLl el laal pull ilagll agall

National Institute for Environmental Studies =
(NIES), in Japan

3asill ASLall olilly Ll agle S 0 M

Centre for Ecology and Hydrology (CEH), in =
United Kingdom

VSN oot abadly dmenll BN Aibegll Gl ,ie W
il Blond A, 12!

The U.S. EPA Health and Environmental =
Effects Research Laboratory (NHEERL), in the
United States of America

oha 2. comdl pooges dguds 3us c¥lme 2. aalall ola Jealy
(a1 B Lay cAlasd|

LA Lal 2l

esull 33lel /eyl

(gsadl 3 Wi

P

3l abladly lall d,uldl el

(Al gl

) eslaglal

RSP R

s_ll:uwu-'j.d‘ A)}a.»b.m..\.&n.ap.\c‘)..).a.. w\w wl).wlul)g ub;

Strategic Review: Environmental Technology. Report prepared by SRI Internatlonal for KACST

aYlal ebily sacls o 1SIWeb of Science .35l e g1, 3) clel s Gusad cilaglass 3552011 3151l e Delphion gt 4 IS Web of Saencedl \6\04&&&@'@4
ALl e Shaly g ma Wl el aSe 13 2 Ly Bl Ll il ) oy Anlingy Lgsd com ll A5 L 3ue 3 g2 Deelphion Ll . iLa) elayl Caliien (ya dualall oSl ol 255,151 AaSxll
L Jome 2L e 331 s e (3l oS e ¥ Gl @omn ol ity - @lLall 2 g3 sl 2l 6 oS clisgll sl g 2 ¥l

I Eapmml (s Apolall T Y1 s ) o ity Ll gl

A.J. Lotka, “The frequency distribution of scientific productivity,” Journal of the Washington Academy of Sciences, vol 16 (1926); D. Price, Little
Science, Big Science, (New York: Columbia university Press, 1963); J.R. Cole and S Cole, Social Stratification in Science, (Chicago: The University
of Chicago Press, 1973); J. Gaston, The reward system in British and American science, (New York: John Wiley (1978); and M.F. Fox, “Publication
productivity among scientists: a critical review,” Social Studies of Science, vol 13, 1983.

il i golipe s iz lglg Y1




il ¥l §lull

I35 (Vi TV ) comll pguingas Alaall el ci¥LaL 3 a1 Joudl ]
L « Ylie QA o AL 35,10 2 3ol ASLal ISy 3,350 it AV BET B gl it el

usgaall Z pall ZSLLl Lal “ 9150 VYA S Lollly Yae ATV rall ALl cl s sl (e lLall 2 Yie 11Y1R i ia¥ eV Yo 0 oy
e 2 B pgall cOlmll 2 Wlae VYo el 0 A ,01 2 caly o LSy S 3%l 2m 2 Adml Adgacadl A jall 3SLal) cliglsly
el claglall a3 cile audh 3 pe¥l sl LYl oyl a8 JSAI

Wt 2 sl alge 18 JSAL

| Finland

Belgium

Saudi Arabia

Ay alald 3o 3l e I ipone Lghsam 1 Bia] ¥ lmall syl o 2 "B s s
LB,V g3 5uaad 350 3Ll e ) (S 0Ls <3ty 33Le i 2 BAN1 (oilhe Burad (S ) Ly gl el 2 31 Ll ity 01 gl o 61 oty 131 Lo 13t 35500 3ol s
sutall 5,3 1585 die ylakl poantl cya ST Rmifh (o s 3 Age pill palnkl Zalind (1 W1 4 51l 5y 530 S ramond e ALall 3Ly el Jie ¢ 2dlen ¥l

CEM EREFRTNERNEENAY




)_-:u.a:d‘ 2\._43‘),% ﬁ.y_}ﬁ] QL_A_.].ESj th._nLA.”

oLl X1 § Ll

;l}@ﬂajﬁu‘ﬁjyﬁakﬁ%)ﬁjﬁﬂ‘jw‘ui\'Jj.x:d‘c.a.ai__'
@il ponse dily (Al asle pogniy i Lo @laeey @il

e Al Al padalall : Y Jguind!

oo il It St
YAAA slggl! &gl @9ty A8l po culiiss
Yt 22T gl oo i
vy (aadl) ool ! ol ¥l l3le elad] cinldy sy 4 pe culyias
Yie Lleall Bguldl ealabiel) Aales il
YAY ymentll B3l ya g eups sl

3 eall Al il ol )3 dacugie Lel 3omill aSLally Lalll ¢y
due ¥ Joasdl gnng ol ye A Lg 44,;:.1“7 Ylaa 1Y o () plka
OSeas 1 351,31 Jgudl ¥y slganadl ool pe ey 3 sl YLl

Ty G Ls}a PSYPS]

PIRCPRTC PRI T PRAT
¥ slganu ¥l o o e @ity il daLad 5 dacgie (uls
Algudl o2 (ye cndlga B (ye 5oglill VLA Slleal le Lo Ao
0+ o ydi Alys B il dolii il dacgie (05 (JULI Jew lad
el sl LVl ciie 13y Y ol 30 )+ Lo agiial Yiie
S el (74 1Y) Jutmes aY+ Vg a¥ + 0 oy il it 31 davugie

(AY+ Y=Y+ +0) A3 931 55,01 Joul 1 2 il ol +¥ Jguiond |

OYLELL slgdiw Y (Hlolge Lo

¥ AV
AR YY1y
Y, Yove
Y,A VAY
Y,y Aso
Y, VA
et YY4
Y,a Ve
T Yo\
Y, VYot

V1 3l LYl
VYA Laltl

AN 3l ALl
1A L3l cagin
YY) Ll il
2 3 90la i
Ay VYIS
04V L ya
Vey S

e ol

Ay aslald ) se Gl e gyl Gall Bl gl (e 3ol Balis] Al 3 Jlme 2 Lea i Mlen) i (o AL sl e 3050501 Sl (paias Jall o2ia |

Al 45 ol sl gl




el i X1 § Ll

SYLEL slgdiuwdl Gllge tlox
VA0
AN+
VoY
V¢oo
YAY
va-

CEM EREFRTNERNEENAY

OVA
LeY
04y
ayy
Yo
AR
VY

o3l sl
Apgintl LS
B3 gacall s pall ASLeL

W) 20T 2 Al | Slalait

Eeapa 2 AL g 1T+ (e 61 2 Bl claasll Y1 s
351,01 & eslewnsll Ol (8 Jgaandl 2 e g LeSy 3001 3 s
aslall Akpunll e ISV a (Bl Ay Aualidl YL il 2
by (YYY) 280 pa¥1 sl cul¥gll 2 aely 30 550599 « (YAV)
astall Zienll Baa ISV 2y (V7)) Lol 2. ilagll cagon
sy 331 ye L Lol igmdl 552 508101 A}l a
93 limy (2l Gl pulaa ¥l @l3le Sl s
55139 0l Iyl @uediy A8 pe wliiay olsgll il A3l ey
st el Gt 3,5l cliwgl) cyaad a.”.sgﬁgzl delydl
2 510 50 Lokl 2 ilogll tagomdl pulore aay Lege ol 2301 gl

At bl clatiel ] A les caliian 2ol c¥latl a2



WpanN AlUN

Jlewua(
AlUN Yoo

AU pIeAIRH

say Jaydsowny
1D [JeN

Vda SN
AND

1D S9Y B
uadutuadepn AluN

VSVN
PaW 78 [ouyddL
196 []0D [etadu|
uopuo AluN
|[ouyos] Jsuj uelpuj
VNI

SeXa] AlUN

DISD

vasn

RINLAVEECTT

bL
3A
3A
oA

LA

LA
YA

AV

AV

VAL
AAA

AVA

Raatutllcaas

%03

AL

Vo3

orfrep ¢ oo afe

| 32 e | pron 6 et g oy oy

\a

o\

3\

L3

LA

A3

A%

LA

YA

AA

Ad

LA

Vi
v\
3\
YA
oL
I laalfeatley

foor oo 00
D o gy, frmb e

|8

Al

b3

LA

A3

A

A3

AA

VA

A3

Al

1565
Coigy of o

[x:analmiizalal

A3

A\

AA

A3
L
A\
A0
v\

A3
Figarad
T | P
gD s ey

A\

A%

:Ju“i
D o gy b e

El
3
E;
2
m



el X1 § Ll

oy pill 3l s Jolie A1y JS3 lgall Gygleadl Josae 0 JSa1 T 9l platlly yiatl 1
sl LaLaitl el (ot ASLally Lol e Y53 0 o) 5LEW1 Jaall el o i S il oL a0 Lt Jgul 1),y
e 51 daugie ol c¥Lie olin 1 elhes 2 jamd s Sloall 5 g 13lpe sutam Lo LLE Jgull cpslil ey Lile Yotna 323 3
3Ll (ye i Jtee Spes i ol Busgardl Tuyall 3Ll Lal Jute oliamy 33l (yglaatl Guld & Byl 02a 25 e 53 il

a3 ag i dadll s cndl3U cglie I DLl o lgll JLAL 2 2B Jodl sie

AL A Jlows 2 Tl Oglaidly ,aid 51 o JSat!

£,0
. o=l byl @
samd| Sl @
oall @
Y,o .
Ll e
s @
v Ly ®
Neyw Zealand oLl @
:3‘ South Africa
jv,o L) @
3 Lile! ®
':i Y agll @
L_Jl):.,j ®
- doladl @
South Korea Gagind! LysS
laid 590
\ .
Lida ol cagln
® Saudi Arabia 3y90late
e Tsganll 2 yall SLLI @
JEPN

+,0 Y, \,0 Y, Y,o Y,
Jﬁﬂ‘%&j.ﬁ‘&j@‘gﬁuﬂ@j&

CEM EREFRTNERNEENAY




Aded ! pgladl O 19l 9 glail| ASLall dobis

ol alell e Ly T;.\c &y ) Aalall e Med] 0 Jguadl o <l e u:\.aJ;.Atn Hdgan cilawge cdglal @Y Ve Yo o
Y+ 03,102 ASLall had Ll Al A Ao pall VLl LALAN A pnlye 2 daz cnllie 802 Sasall L ¥glly sl A yall

.?y..v RV

Al ) B O e 10 Jgand

Source Records

,Greenhouse Gases - Avoidance
Monitoring, and Assessment Technologies

Municipal Solid Waste
Remediation Technologies

ENERGY POLICY \ay

GEOPHYSICAL RESEARCH LETTERS Vot

CLIMATIC CHANGE Vi

JOURNAL OF CLIMATE 14

ENERGY OA

ATMOSPHERIC ENVIRONMENT o-

AGRICULTURE ECOSYSTEMS & ENVIRONMENT el
CLIMATE DYNAMICS o

JOURNAL OF GEOPHYSICAL RESEARCH-ATMOSPHERES Lo
ENVIRONMENTAL SCIENCE & TECHNOLOGY vy
WASTE MANAGEMENT Va4

JOURNAL OF HAZARDOUS MATERIALS AR
CHEMOSPHERE AA

WASTE MANAGEMENT & RESEARCH A
BIORESOURCE TECHNOLOGY v
ENVIRONMENTAL SCIENCE & TECHNOLOGY Ve
RESOURCES CONSERVATION AND RECYCLING y
COMPOST SCIENCE & UTILIZATION AN

WATER SCIENCE AND TECHNOLOGY Y4

SCIENCE OF THE TOTAL ENVIRONMENT YA

il i o iyl g izl gy Y1




Source Records

JOURNAL OF FOOD PROTECTION

INTERNATIONAL JOURNAL OF FOOD MICROBIOLOGY
FOOD CONTROL

JOURNAL OF AGRICULTURAL AND FOOD CHEMISTRY
BRITISH FOOD JOURNAL

JOURNAL OF FOOD ENGINEERING

FOOD ADDITIVES AND CONTAMINANTS

Food Contamination
Avoidance Technologies

FOOD CHEMISTRY

APPLIED AND ENVIRONMENTAL MICROBIOLOGY
JOURNAL OF APPLIED MICROBIOLOGY

ATMOSPHERIC ENVIRONMENT

SCIENCE OF THE TOTAL ENVIRONMENT

JOURNAL OF GEOPHYSICAL RESEARCH-ATMOSPHERES
ENVIRONMENTAL MONITORING AND ASSESSMENT
ENVIRONMENTAL SCIENCE & TECHNOLOGY

JOURNAL OF THE AIR & WASTE MANAGEMENT ASSOCIATION
ATMOSPHERIC CHEMISTRY AND PHYSICS
ENVIRONMENTAL POLLUTION

Air Pollution Monitoring and
Assessment Technologies

WATER AIR AND SOIL POLLUTION

CHEMOSPHERE

JOURNAL OF ARID ENVIRONMENTS
ENVIRONMENTAL GEOLOGY

LAND DEGRADATION & DEVELOPMENT

CATENA

GEOMORPHOLOGY

ENVIRONMENTAL MONITORING AND ASSESSMENT
ARID LAND RESEARCH AND MANAGEMENT
GLOBAL CHANGE BIOLOGY

Desertification Monitoring and
Assessment Technologies

GEOPHYSICAL RESEARCH LETTERS
INTERNATIONAL JOURNAL OF REMOTE SENSING

il il ol g il sl gl

Vv

AR

BRI

AY

\al

LY

o
.

Ley

VY-

VY.

V-0



oLl X1 § Ll

Ya) L_auT,L(Lﬁa AR RV (Ln.Ua A0) HLLIY sone yusell L,ﬁb_us W) AUET Al Ol gAY Sls |
g el A B sty gl Bely hered il o) By (Ll YooY o ) i ALl 13 gLl T Jsd!
pliag Blee” 1050 dudes 58 (san By Aunbe o iserie el ciSe 21,55 32y Jumesd Ll VA @8 @5 Ve
VAl pgsslel BV ety gyl ((£AT) Lgelhas cod by oS pa¥l ¢l,a8Y

T3ue Gomy il 6T gl cyag 2o ya¥! 3mill ¥l e

W) AT Alal| Ol g0 W1 Ol 1 Jguant

¢AT . Yo A Ya) ov Busill el Ysl!
A0 . Y ) 14 ¥ oLt
Y . \ Y V4 A RV
Y4 . . v Yo Y Laltl
Y1 . . A VW \ Augindl LysS
Y . \ Y N ¢ 3uzeall AL
V4 . \ . VA . L 5
\ \ A \ Ll
4 . \ . A . gl

q q LIl

1 0 \ Lobew!

¢ . . . ¥ \ Cytans]

v . . . v . RIS

\ ‘ ‘ ~ \ ~ RN

) . . . . ) agaadl A yall ALl

a3l

3 y50la i

"Horne. David. U.S. Patent Application # 20020125600. 2002.

gl dyi o iyl dya il il cilig oY1




A R VY e Ll J3LAN Bgmll o Sy Sags il S 3S 54
Cos yaliig 94 (£) sl 0559 (bl 1) Juale il 39 5 38 5 Lguls
camly gyt Ligaain Ldle 0S5 381l (o g yiinl s

Abﬁ& A gt th:’qu Siled

el X1 § Ll

s Sl wlann (Sopa¥ ¢l ey CiSa s o g
((La0AS ) 51y Sslan Ll Bt ALl @3 gl ool
O S 302 (e gl L) clga! Ll e ciliusll 1 Sl il
oLt e 5¥ il |2 i3l o2t s (ySasg g3l el
Ol dam Sy 2l 23 2 ISV dog=lll Lgalaza¥ XS (glandl

g1 Orlely (ye Lgh JHLEM Slgant 5l ¥ Jguand!

OAL

\Y

il 4 olipy) s il gy ¥l

Individually Owned Patents
Kraft Foods Holdings Inc.
Procter & Gamble Company
Conair, Inc.

Unilever Bestfoods North America

Ol o sallyg canallg 59811 Hlolge dwlyad
W) AGET (£ paud! gpali s Aol

Lol buzilly (o yally 35ally candall Glolol Jul>d b Led
=il e Julill juolie Caypad Sy B! Aiad ASLall el p
:‘:,JL*Jl

G le aelud Gl | aaill paSlad L 13901 (ylolge
Coagll

Guid o Gl sl Adaill ailad Lo raadall (lolge
Caugll

Caugll Gaimd e aeles Gl do sl Jelgall oo 2 il

Bugll Gudsd Geai Gl L Jalgall Lo :Obiasit



scaniall ylolga

Bulee Glaw sl pe¥ el 2l Rel¥l" ks AL W
ool sl e il Lzl i

el e Aally Bralall Bl Akl im 2 3LASYI W
aslall Bl Ll 5lal 2550 Faglyl Lol agle 5301
il

dolionlly Bl Byl 2 5L pals ilag pliazl lzayl
Ll 158 25 gl Lesaall o pall o Lgle
Al Jai Jlyall gplatl ole m

Bl 2 sty comdl dolits Zubnll lSpll alaial 35
(i lns gl 5Sal) < Lianly) Laslalsss

5Ll landl Loaud Aai3he i ralall Rl Al S
33631 2l

ooyl daddazall e Alall ol A @luwgl] 32 B
BT

2 Aminite $lye el (e Bubgll claslad! Sze W
eskail (659 s Auuiiglly aglall yalias O i 2! Ayl
gl Al Lozl

il ¥ Gl

353l ol ge

021 Gaalad s O 35l (e s bl 2l AW sl W
omll sl e 2l i e Gl alis oye ZelaiY!
e dsLamly el Bles e ALl 2yl 33l 1,0y ®
il Gle @l i 2 3uely Aldinl yojyd 392y W
oAt

2 alall Camll 2o 3O Bgaladl 5 20501 2] Al 355 W
Al ¥l Calina

Al e L Baala g ool Jie) Aibogll Slinsl] aleal W
Jio Beazmll olaml 2 (luladl o Lo judy 2zl aslall
oo Lzl oia JalS5 ae a3y gl Luiadly gLl s
-3)9kate Ady il pglas

Bsgend] Biagll U3 (e Al wlazmll 2 oLl ces W
i S Ll

3015 sl i)l Fusbpaall U] (yain o520 U eed] ®
Al a2 pelailly cell

2 sl Jalad HLa¥ly Ll el Lle alill Cllall W
Al G

sliy 5o5a3 Gle Auibegll Bualally aiantly A0l WISl 5,05 m
Adeedl asld@ill pglaty cnlogiy Jaid &) Aol |

il il o ipa) s iltanl gy Y1




Sl

Aol A i gl e Ll sl W

G pall ALl 2 Jeadl 2 odond) clalally sl 33,5 m
SAsgaddl

Sudadl izl Ja el sl danl ®

e dalaotly 25! 2yleand Audpotl ALl lal 3]
Al el Ll e Adpull duslill m

VET ool (e WWIJT 0,0 2 31 3 ll) Ll 3550 W
oApal! Sl o a1 3 A

il il ol g il sl gl

il ¥l §lull

syl

2 ¥ Hlibe e Jolay W& wuliad Sloud) Bgeadl olis W
AT

g3 IS ;¥ Yo @it lim s jLenadl Gle Ll 5Ll m
L 2 paine 3 S Gle oy Y93 le Jilie paise
Sl

dlaall 2l 2! elasl Jik deliall Joull clal )l ®
el Joall

gl BuadY) B! LBl Ll ALl p355 W

il lidy cless g cilaiie Gl Sgll bl Lol ®
0l (¥ asgall 128 333e s AL il pa¥1 ' ageie ®
el Al g sLaTBY 03y Agaplall Aelai¥l Aadbug



Lol dya il

©udlly Wi 1y A1) I @l (o ya
Al adm 2 pslailly el ASL

Ayl
2 penln Hdl 30E mal pd L dg) o
Ml el | Baitl] 3

AWl
12 gl Aed) 30 el 3o Al el (S

sty Al e dsLamdl iy B39onll ALl Bl i sy onlogis Jb e Jaal!”
V¥l Ll e S (ye duapdall 351510

CONEREPRONE R E RN




ol o1 ABLES ) @D
) @all 1 sl (asall 43,

Ayl gt Akl y S O 301 epalin
Jeadl £131 2 5l

B EC RERMRIPER BRI

aalaally Fbay

alaa¥l G Al Yl
.)\S_‘g?'ﬁ t\_u??\ (gca
<3S Jaally (ylart!

Ao yLw | ol 0t o1
Bl Lley Coloal @3l Loy Bl 33 gali pd 2L Bl 2u¥1 alaa¥l csnd
ALl ol L] 5l Al aglal) 3ol

il L) Bl Al s oL3) )

gl &) Lyl 3330 Blle B il yuslady sy &5 .Y

el 3E 2 SV pslailly ] Gu5a LY

ol SLamYI a3 sttt Al il e Lin +La) 2 Zealudl .t

Aglgng Auileg Ayl IS 55 uGe 0

s SLin 2 el ALYl eleadd! @as

il il ol g il sl gl




HLE Y Ades
ABMall el d clgadl pe Gulaidly sl sa

Ay Aund A Jiad Adue A5 usd (&
La5lBy (Asgaad! A ,all Ll 2 Al
W3y il wlid e Aele @l el

o LS ) Ll i

¥ omall G pallolis )
At bl elabetl Ly
* eliall ablat ol .Y
sl At eblal Lt
ksl bl o
Al Leliatl sllas
el ablagl v

Galdl W

LAY Gl )
ozl sl Y
oelea¥l epul Ly
(ol ol gttt
Slisguall &gt o0

sloglldag> W
Ja._l:r_u ;‘}6]‘ EETES 2

(ol pulaaYl elile .Y

dacdallaylgtl Heas W
oyl L)

Al 45 ol sl gl




b Lol SLUL jgaus
Sl gl
*.aLJ.U‘)JLa.A)}&.\S

oLl 2415 el s Lgtgling Lolnd *

CAL OLES (e p1901 Aayl Hiny

Lol ol ulBglll 33a it Laotiriaal] (lotally csbibeall) il s ionih) CLES
.a_“:.:dl Jiﬂé Ao g .\3.}.:_'1]2\.444:_1“;1‘ Qw‘ ‘q:gﬁlﬂj ad N oloas
e Lglan g 3 5udasntl slatly @Sl LIS (0 Sy T bl <8 a1y @St | il

A

Y

.Y

Al Ja s ol S8 55l

35l a5 pulanl slgll Jasd 3l b« Jualitly Aot lall Sliias

.¢

02 (ye JS 551 s Lo Lgia  yualall Gy sute alaseianly eluilly 3l LLiasll Julons o i3y
lagll LLaall L le ezl

Ll o el B 539 Amall Ll 3 y5kas oomiaall 531

aaill ) A i gaLaiBY Y 3N

ilagll Calaa¥l 3,8yl ol 35800 Amll B33he : a1 Y1
il Aa Dy sl 335 e 31 poleta M1 L5

Al B il el s2 A | A

A gadl lel 3V s alead 51

L Los aSLaal) ALy 35l culiis cligll aond (gd uiiid! ylal) e gy By

:m“,.lcu'd.bﬂ

ol | il Lo Y 3 2e35a
&Y bl Al aal Llasl! Ja e 305

il il ol g il sl gl




oslallly Cnlo gy JAu 31gtl L
S ,Sall AUl Baas W

ey el Bl By 53

.gllﬂb ‘:,AM‘ uﬁL{J‘

.3,3.‘5..\]‘ QL_&L‘:S?‘ Y SALEM?‘ ulc 3).,\.2.”
oI Bl ¥ el e Jalsal

A Laally 5 g |
Agatl sl 359 W
BEMIERETRCI

pelem¥iazl 5 m

AT L)
il gll Alalall 353l al il 3510y Joall 3w @z W

el Jlaadlas m

Lzl oia i 2 BLASYI e 30,30 Aslandl Sl m
Lo A0S ol o Auai YLu 1 Olagh g%
bzl plaly dalll 2kl Llaall 286 Jims) dle caals
Bl e Lam Yl e il 0 L1 LY yules alusiul 2al
ugle¥l el s

Alal) Bl SLatst Jeols Salely Antlae OlLads )

AN Giali (e HulBgl| SLiES LY

o15gl 515 (35259 BBl o CiZS Y

Gl pulia¥l SR Glad! Ablrey Easdl oLl .t
Lgie 13 9115 (34511)

il Ay g @ 9d5 OLAES .0

oy Adlal gVl el el o 2 e 301 3glasnll Ll

sy el ans elleag calaa¥l dalass TR
bl g o . o]
- Jlme S (eis il gl

Al 45 ol sl gl




el 3215 s 2 L v Lelga JS25 Lall Alail oita Cila (e cputall ciling
Y 390 O (5 3 ol o Ll Ul o3 31 Biogl| 220
ool el pall cya J31 alall I35 Akl alga 5l e 0l oliel] Jomil] el e
e 1A 2331 lylell gkt 5l sle) ey 31 ye¥ Apsalio Apagals A3 Ao
£l 3! Zaan¥l L oye 5l 0 - linnsbe 5ae Joli Al Sl sl sl 2| sl
02 s 3351 a3 31 Ll (1585 Ll Ig¥1 (yn (ol 3ot ioms ol s 30l
55L3s (Alail o 3 ol e ol 2 (Al gilige podwy Ay Lgt dagdazilly el ol
251591 el pll 038 sy e Cagall WLl (ya g y3l slasl 2 Ailes Rands il gal o

Leolad (pe AniSU Gugyally

AL AT e B! 33 2 ISL Y dodl) Al i A Lanu ! il byt
(M (e uald (S0 21 gl sl s a1 alall 2l o gl (g paiond goms
) B el o IS (e s @S H slomyf 9l g0d W

bl e Rea Ll Caliaglly Slall m

g il 5l S 8 sl I (g3 Lo Rl Ll Jatl m

CEM EREFRTNERNEENAY

n .|3;|_é_i:i

2 Yheus Ll 2413 ol e OsSew
o Sang alazll alall sazl ge 2t
oo 5lak Aall (e £l ol el
o oS JBL Jusew e Lalasdl yuslic
oy 1B G al yelaill 3S e asdy
Glislay Gimll S 381w 5500 2
OsSe Laiey posladl ola 35lal (|
Al eldaadl @ud galipdl pas Gl
oo Yo Leansig el ods et

gl



it 1 gLt Jlaml

gl aalesy cilaalad! e 30611 i 3l Wlge g sl )

Al ol Alall el & ,Sall 2SI Gaing gl Y ekl

ole riga Blies 45S) Apally Aasladly Loltl ol b g (o Lol plladll Jga
(Baelonlly Akl 2 2ol 458 2 puglatlly mall ol plaall Lgdgy 2 eyl

Ayl Jal=l) 2. (g pall S5iusg sue W

Sosiill slgll iy sue M

epkailly e dl 2. gl Slell slaill e m

R L 2 i il Al oLl sae W

Bl iy Al 3 2 4l 3 agasdl eVl e bl o Ayle o A Lana ¥ Al a g
Lhaaod o2 &Salios 4385 (19S5 O Al ol a0l galipal gussasil Ll (39S Ll
(LY Al sl She (ye Slining A Londl sl 131,381 51 (J331 e alall 2.5 50
gl g e Liall pliazily cpasiniad s cotin Ll o 3uial] Jaall il @alis ) gl cyad
2 X A8 2 ISy ol Sk qae By petane (S ARl oa slad 2 (Aiall

ALl

ey g1 ol Juloill aggie duaill Alas pil | mgld)
;@Mﬂm@.&aﬂa)ﬁﬁ |

Ny

ol po ooy Ll i 51 By ol oo Calien (s Lo Lo Y0zl
cigeilly Gageat|

o Guazmdl jasg cualsdly ‘al_dl u}cUa.EJ‘ (e J‘)bl‘ «_'Ua.alm‘j‘_;;‘)ﬂ JLA:'lulﬂua)-"-” u
pyesy ‘a.\.E:Jl Ao )9 Gjtﬁ]\

) ya939 asiansS 0l iy ookl JaFiaall (ye 3T e M1yl (e sl ¥ syl Blas crm 2 puinlonl I Jamt) Bl giall (yai ey ol 3Lara ¥ Julmidl ok *
1Y) Bl oLl g SN ey rnntign gae Mlales Bzl aglall callabaza . L

il i golipe s iz lglg Y1




1 E .
. a 5
Y S o L O
SE E q I
hE L
okl s ls &

Gaylatl syl ‘aLn )Ual
(3Ll cuslud)
‘.
|

Aol Blaa Y

1 HiE Gl Lo

v
sl / o g3/ Auail | Ja

i}

19 &2

&2

Yoo A A gams pudall 3gd
Bl aglall oyl e U] Asoke — B! 3230 ali

Al i ol il lygly ¥



il duidi golipn da¥ell il calgall:l galoll

sac i Alaidl ods jugled dilee o
clalinl 2 ol Bninie Joo @lils
B )31 el pdl adhe ey Al 3SLal
DsSHLE by ol L Y1 ok 2l
2B3all el 3 lgand] s Linely Jaall culilo 2
@il L] Gl puminil] o giLiacmy

359 pually

il i rolipy) Ay il iyl Y




il duidi o lipy &6 ¥ ol il calgadl sl galoll

28 Mat | &1 Silgant! OgS Lat!

oalat el samea Oy _m_'»\ )
.\Jl_l,JlgLIa.LuO:.‘thl_\._m.i
el Gy (s 4l se |
&ulguwmﬁ,)
Sl daza (p JalS Lo
! Q:G-SLna[),'.,\.a:j.i

O (32 293, e e
ualill dond ¢y a2
A9e B (3 yoasa -3
Srie) damma (b o

slas ..La:-‘u.vd.‘l_,\_m_)

Lighl e iy o pallonee .|
e alll e s yoe |
Slebudl Jlex 0o Olbise .a
bl g oy Sapalloe
e miw;\:‘j -

ol pale ol £ 3e s
el dbae ¢ Hpmia s
5olal) sl il e oy wils s
3l spgiin Cys a3

CEM EREFRTNERNEENAY

Bzl aslall 5l e wlll) dipe

! lem gy sLoy S Aeladl Ll 1

Leilasls & plaill 3liomll Zleond duilagll gl

Al yelally s ysill Aally de ,SU 3a yyglat Lia
g ,alls 2ol (g5l 3513

e liatly 3 Ll 3503

Oalally Jg,ill age ULl daalx

Sl e Gl Aasls

Tsganll 4Sal)

el

Lagacad! Lueliall Ay, Leitl (o301 Galoes



www.kacst.edu.sa



SAAYELLE — LAAY000 : (i8a
EAAYVOT : ,Sla

VVEEY (ol VAT L e
Bgagacdl gy al) 2Ll

www.kacst.edu.sa

Aianlly aslall 3o 5allage cllll Aias
21P000T-PLN-0001-AROT : 4z 411 o




