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Abstract: This inductive analytical study provides a new reading of the
history of the Yemeni coffee tree based on the results of the study
of the natural and cultural links between the Arab and African
countries through the results of geomorphological and biological
studies) the study of botanists ¢«(and traces the cultural links
between Yemen and East Africa since ancient times according to
the results of archaeological studies .In addition to the inscription
evidence «where the researcher analyzed the information on
which he stood and presented a new reading of the expressions
that appeared in a number of Yemeni Musnad inscriptions
according to the rules of Yemeni dialects spoken phoneme <as
well as reinforcing the strength of the hypotheses presented by
this study «finding tangible physical evidence of the coffee tree in
its image .Wild.

The study concluded an important conclusion that :The coffee
tree as a biological component belongs to both the Ethiopian
environment and the Yemeni environment in origin .The fact that
these two geographical areas were originally one geographical
area before the continental separation process for the Arab
and African countries ,in addition to the great similarity in the
nature of vegetation cover and climatic conditions between the
two lands ,and I also concluded that the words mentioned in
some Musnad inscriptions were interpreted as meaning Alban;
Perhaps it is meant by coffee because we are dealing with a dead
language that we do not know about its grammar ,morphology
and pronunciation .The finding of the coffee tree in its wild image
in Yemen reinforces the assumption that this study goes to ,that
Yemen is one of the original habitats of the coffee tree‘s growth
since ancient times.

Key words :history - Yemeni coffee - origin and origin.

I 2020 Growos -5u353) o dially ualit sl 6 Sl ASU) dasl> |




Aoy L Agh g 31 g A g (S5 AT 25 53 ad) AN eyl

el 21 5and! 2Bt
205 "12 pa e plad i At palt 3 jad) Ald (e Al s S L (e adS
Jledidt (po 403 gaudt BASD - (ilio s dad 3 54 9 4] Jalo lad (g s 19wt das YWled
a1 550 e 33 Ao Lused c-aghadt (po sl sng CpAll (e e W s g (30l (e Olesy
S9lai¥ 1y (b y331)? @S600.000 oo dlim b yuBT (SN (IS g3 1 (593 a3 p0 e oLS
(5 :1998 (ulie ¢ilawatt 23 11996
&G 9 ol pdaw Sgiue (393 i 30005 1000 oy lealalyl ol s dubi (o)1 (galine 2 29
Aade (pe Al Y ady U ol ! Juar 2. s o (s (392 p 3760 lgelasy) 5953
Gl AL ) (2 palt 5o g e W1 sl 513 Lomad iad (olov s da ol g Alihla (519 45 Lalio
1B Aoy (Blolie S (F1 Al 5 g3 5ol ) A LYY (30 (pord| g (1052) (122020
Ailall 3 giantt o Ludt Jgud 19 pam ¥ ot o Aalgd Jguny Jiatng 1 ol Lt Jgudt -1
B Gilealt (o Ludt 39> i L3 kil ol o
A0 40 AR I rem W ot Yo b e D il ! Glalil (pe a1 Aln)| duagl! -2
-3 a1 2 Aade LGN o f youall 313las
(g ¥ Lt g o I it 790w i Aot ABIAL) LA i o 55 + Aotiad | o1 gl -3
-(936.935 122003 (39 519 ki)

I 2020 Grous -5852) Ggdially uelin]) sutals 7 S0l ASU) dael> |




Aoy L Al g 31 g A g (63 ) I 25253 ad) M Gyl

§ o
p e S
I
AR R
RAMIAT Ad. - JAWL
d'k'\‘c_“". A% ul=*Abr
= SADCATAYN
Ml il
-

Shabws
" Yala 3

. B
—— d_’_._,_-/"’w Y,
FliomisaMi
Wi’

P | 1
{ v \
B Al \
__r’“—'_““-—\.r“_’ i I»‘ »
J‘J_J_Fl—’\_,'h J } 3 ]
- I“Il : _‘11n(| 0 km 1] i '~,"‘

. Erawiad

(U282 (30) et Aay s+ (1) s

I 2020 Growos -5u353) o dially ualit sl 8 Sl ASU) dasl> |




Aoy L Agh g 31 g A g (S5 AT 25 53 ad) AN eyl

¢ L 20 (3 ot (pe ! ABShe
O BBl Gl G A 501 5)LAN (oo A pal) 3 jd| A Oy 0BT (paud | al
A2 ) Ly a3 @820 bl ¥ I ! ol asas i 165 Lagiane ST 11 ot SR 2 it
A ot gt Srlal y Al 3L 389 W9 @S9 e 3T W ! S 2 CAIS Lakew (11 :2010

25 Mo Jid Sricdy B L 500 518 (oo Ay pal) 5 0 3t | Aol Jluaalll 531 99 O SIS S A |
Ciel (A 8N 3)EN (o Lilad Ay palt 3y dt Cliadil A (oo 10 Mo (LB g A (3 gule
daidly Juall @ (oniuadt (0 (e duced ST 8 e W1 pondt JSET JLaIS| Jlali¥ 1o
2961 e N1yl JSEIN 11D JLaIS| o bio B9 ((3USE) A (e Ay Y19 S (guigh
HLE) Qi) Ol Gaudae 2. 4G5 I > @ > 35 Lgadl Aligw plol Al 11 50t (e ue

S rppoledady

(St 252 - W) Uil Gbd Aag> 3940 -(1) Uz

I 2020 Grous -5852) Ggdially uelin]) sutals 9 S0l ASU) dael> |




Aoy L Al g 31 g A g (63 ) I 25253 ad) M Gyl

e 29 )| CuS ) 2 Gallal g I L a0 5515 (o A sall 5ol (6HIEN Juadlt sai
»103000 ge gelalyl dojs S ddontt Oladl )i 35399 ((radd!) arall »dg as 0¥ 10
(oo U3 331y Lag pam 1 yondl (il (e A Lill Cag AN B 3l g yond) o S5ne (293
Loayd3 Gallae d oI Crilad! ole Gl god) (ansg Ao CLua¥ 1y LGN pany HLadi!
a3 (s SLiad SO Ll Laayg LN g GLAN sl cilandt ol Bagam st Hland¥1 @i (ya Jalg
Aot sl pans o 3 A 31 Oty i LaS (2 JS&) o3l Sho dcind| Jorumlnd
(3B et e Glitguad! (30 3 ciler T iaddly eBS Ly yal oo (ot 1 5 ¥
A pall pow ) A Cadg U pe¥| 99 (uwslsgl! mas L A ol prendlg (misd! Jeglly
Sl 76 73 69 12007 gaman 7 12001 HuiSlas 5 st «(ROBIN 2012,254) L

.(18:1999

(352 S Oladi yo) Aot g (el O 21 52 gl oS 0 2 I3 - (2) Ysi

I 2020 Growos -5u353) o dially ualit sl 10 Sl ASU) dasl> |




Aoy L Agh g 31 g A g (S5 AT 25 53 ad) AN eyl

(Ires Gerlach 2013 ) e Lugdls Loy 2 gyt Orladi po

JS A Qi) Ol e die ¥ ds 1) Jual Gy Gt Alolal ABlull Gud o
i3 Lo ygumne die L bl B (ol (i ($olia> Jual 53 Sl | 2 Lt COIS Gad (ke (paud
O ST AL 2 Aoyt | O Dol gt UG Cuwsadl B g (A W 35gal) Aldo el Fes )Ll
lele sialt @ ity (dowg¥1g Jauwd 1) @IAEH (g st | juaall 1] 3583 A1 Ayt Of 9a ¥
9 ) Db (e QAL Aualieg (3 JSE) -Relgl) e joudll u sl Gl Ludt day pidf 2
By ((19u01) A AN ABLEN I el G g Lids 321 (30 2. gl e X1 At st Ol ga¥Y
Ottt i Al Aylod OB (p (3 a1 1 AT - a (5 e i At ) Cadnt | (g pmmn) | juaalt dgd

(19 :20100d1E ) Fusn 3801 9381 & binbeuns 931 55 I (p Lo BaY (@3 Ly 521 oo g

I 2020 Grous -5852) Ggdially uelin]) sutals 11 S0l ASU) dael> |




Aoy L Al g 31 g A g (63 ) I 25253 ad) M Gyl

W <0 5

LS g

'@%}Q@'&% &

2010 QL2 e ja5 Blkad (e Ag pma Ol gai -(3) JS&

O AN 3 Blalidf (0 3ute 2 lgde ygiall @3 A A sl yguallg oo Tt dalice 2. Gallal O LeS
AIY ) A3t (et 2 Agintl g lawsl! Oladl M Glolie 2. Lg51,0a0 pe Agalacilly 2 2%
Sralge Ololen zors (lo s cdy OUaD (UM muu s oglunl g (AMLA) B AL ¥y - CaL
Clen A8y p (3 AL ¥ - COLN 1Y o 2 Lot F ren ¥ soudt O e (padl (po
A M ygumalt 2O patie! ALl 1 280 9l Sy A@LE OW LIV ST & A 281 Sl it
sl g (L y35 3OLRY B J g3 CarS sy AGLN LA (pe I il 2 Laylaa)l el Cdlig
A,0%1 281580 @Al pe (4 JSE) p B ALY Al - AL At dolgin A 53t ot o Adds glue
Aaatal Aadt S Lall y A o) OW LT 535S by cad ST (ABLES ) O Lad ¥ ) EUG DuSH I

.2010:42 Potts) 48 44 :a1999 juiust g cs858:19 :2010od12) L a0 (o5

I 2020 Growos -5u353) o dially ualit sl 12 Sl ASU) dasl> |




A )L Ayl g 4 g (A g (G AN LI 251 5B et (ol eyl

21999 gy oS50 (oo o) o Aibagine o - 1 4 US

Al Al pLA SIS (o padndg o ( gl O 1L £ iy Juadl IS oLl OLEMall S Sis g
LY aallie i O paril (S JSE) A Leddt Orladl J 2 Ceesd Adlate 2 Adeiwdt A gl 2l
Al i L3l ($aLaiBY g BAG Juol o1 Jag ¢ (2012:215-216 Gerlach). a 3 Joi
o2 ALd 1 A0 ,0Y1 Jlea¥ Cicn w89 (2011:145 al et Japp) Ja¥1 Lle gadkdl (walud!
O ol At QDA o (AS )0l A 9. 0Y ) A patt A28 Wiad! o DIA S0¥1 501 dgae
B T At Jalgl (e Lyl Bl waia g st Jled 2 Oladl 2t 2. Aoy ¢ileas
29t 2 O3hialt UG &yt 08 ot AR g (a9 AaLiSH g 5 keal! Jlove 2 ol e biad 35
O padE ) JB) e p B Jo¥ AN (o Jo¥ il 2 Aded! - AngdY) Al ALB i
Jérémie and Gajda Iwona Benoist) .2011:145 .al et Japp) (26 :p ¢ cleidiy cdi)

.(2020 Schiettecatte

I 2020 Grous -5852) Ggdially uelin]) sutals 13 S0l ASU) dael> |




Ay )L Al g 531 g AR g (6 AN STt 2501 5B e Cll feaylS

15\:.1'!]

'|I:I'II"'|:|"H

Rgise s I'd.Hl:ln?.r‘ I-
# Ngtintaiofiee 5% 5
Pagcied g 8.l |

2020 205031 A pa¥t Aladt (e Adiewd ) Olido gl Cop (6 il ) Oladsh ) daga 33900 - (5) JS&

19318 Led) et s Lgll poud i (b Lgdi 1w of RIS Habal! (e e
Ja¥1 A allas wie (Onted)) @alt (s lgll (e 19051 ugdly dually pendt Bl (gdurasy
2 soud ! Al g dacsd | Jleatul g Of g | (il g Sl gt pldniwlS - ALET ngd)lae p 3
A2IISH (92 pdB) O g Al (169 1O s Acldt) ~AaM g (IS - 20 At @gd)laeg - Ld)

(183 12007 dcibly) Aot Aal g il dadIls EodlS Aduin! 2

I 2020 Growos -5u353) o dially ualit sl 14 Sl ASU) dasl> |




Aoy L Agh g 31 g A g (S5 AT 25 53 ad) AN eyl

(31202 wlgadt) o 2 At dalaall A9)jlene Olawsne -(0) JSi

5 1ge diiar Ololen 79, Clwl @Al (0 5u 1 g WAL aludt e Jguantig 5 lxil! SIS Wy
2 daLait g 2 LA BN (e g ot Agam gl Locuw SIS IS AZB Gy a8 o1 B yEiu Y (rad) (e
a1 o) il e Cidam g AN (1 pandd yLad (y 594N puanth lgia g AT 9 Ol slall aag
e al M §yaN 2 dadid Aglies EUD ey byled Ul Mg Ayl Aupd) Lgiiay yes ¥
Ot 2 ey 01 Uiy g oy st Lgiluany L 321 (35 2 (01 B ol 2529 OIS 9 cocay Lag (S

I 2020 Grous -5852) Ggdially uelin]) sutals 15 S0l ASU) dael> |




Aoy L Al g 31 g A g (63 ) I 25253 ad) M Gyl

SAN 0¥ (Aot (v (pandl (T CUET Lgh g A BT 3 pomidt Jguol Ol 1 gutiiias o Lalall Ja> Lo g2
Sl ol 58 AN Juimd! musd (5919 padal! COlndl 2 Ahane Olul )d ol pa | (uiids

(TUSE) A 3y

wikipedia.org ca s i -( 7) Jsi

AUl A5 (0 b Abma) A LS 30 gt (COMFea s atalt 1)
ouss 2 Lala 15l g (st muuge & Loy o (1853 G115t FLL1 2 Limeds (AN 5yl 303
.(/wiki/org.wikipedia.ar/ / : https) .catkazt
SulB FurdaTie Aalale pg )8 (N @udiy putd 20 215 Mg aal s i glawt pliar 13 3o B9
A3 Ay Lgin S g (el oang Ly (Satall g g & rlal o Lada o1 piad (6B 195
O (o S AT g (e ALY B e g Sl g e T (i (30 B pndld | Ja gk
(15 21904 ,22041)5 peall Hlandd¥ 1 (yo o9 Cras ¥
Sia3 M Jual Ades joia g a3 0ydd dawgies yie0 1 ydS gt Guahy ¥ Hedt 2y
O Lgin uiamy JSEN 23358 o 3yl 008 75 (179 12006 allaidt) (a)¥1 Cod
L(8Usi) 3 ggaM

I 2020 Growos -5u353) o dially ualit sl 16 Sl ASU) dasl> |




Aoy L Agh g 31 g A g (S5 AT 25 53 ad) AN eyl

gro.aidepikiw ot Hles -(8) Us&

BY (5968 Coraw Ladlg (554 : O 8 @) rlowall 2 sl LeS jadt s Lol (po AR 255430 o
11904 Jadedt) Led o xidd i Jd) e Bllay lgaw! gruai g cdaiad (g alalall (o Lga sl gas

.(14
Al 3319 o) 2 o) JBT S Le 0 O g 32l 15 LIS 2 g Lo Loy WBe 218 9 3.9 au Y Jal g
» D geuntg Jeall 1B le (99latd (D Wis B peg 10D s 5 pe fgaaian Ol Sl gLl
31 wc_af.;gg,g,;.:m a1 2 agdl Bagge Balalt oA E13 W e (478 1S 3 G HN) old
AL Ty L I8 Cpadt T (30 Sy 01 5581 g Cigom?) iy 2 Blgil) QLS 2 L g (AdLise (oo
 JLED U1 AT U 0l 5 (0 0L egaalalds AT pland Ao (30 Les Lk 513 IS 1319 513 U Gy
gy iy g sl yumall DByt Aty O pd S50 g coga 53 B 1 JUB pad 1 JUB S 590 AT
LSty (2021 uadnds ot 53 aliiiie) oasht il o Adiedd! (59201 2 dawl 339 Alllie
Aala W1 A g Acllall olag 2 Loy SOMT shed (pe OIS Jgd clgie miamy 1 HLail! Al g
e S8 (g D ey 5 9gaY ma ps ABDe ) palt g8 (294 14 e 1421 0% (a1) Wile

§ Ladye- - Lga o 190y St Sl (30 Ry

I 2020 Grous -5852) Ggdially uelin]) sutals 17 S0l ASU) dael> |




Aoy L Al g 31 g A g (63 ) I 25253 ad) M Gyl

¢ A 01 St 9331 329 3l B i3 2 O eyl

Crnaih! 9 (v AT (ya S (g OO Jome oo™ | dikngog (! B rans 39685 eyl I ¥
Aa3LAT) Ay N1 Syt g 01 By Al Biadt B Y seeld oyl dadyi By (N sl
2821 ale 2581 FILEY yas (1 lo Fdd) @89 (pedt! L Adguall falias 5 ysdatl Crlulydlig
(A1470 / 2875 W &) il cimus (3 hasme Alllie g31 acllt Jlas ity 21418
 Sawat) IS 319 (57 12001 Liga) et 2 ayLassl 3L Iy LBLETSY Jo¥1 (o1 Colsy S
Ayl WMo le OIS (AN Aloalh) Feudid Ly 5.96aM1 g e HLEATDY 1gkany B (piw L (0o Sk
B ot Ay ylo le D548 9 (Al 19 s (Ao LB pal) A ABSlatt UG Com (57 4B g Adund ) 33k
oy @17 LI (o 510 AT (o a2 cag pAdl 10gd Slalial By (Outag £ LY cuate 4l 5,50
£ W32 U g G (Adgualt Al platt (1] 4B puall day dadllo (g (Aol g D] (ny g b0 pidg
A jlall g o s o9 p1 108 JysB By AaTUlall g sl ol uesns Lo o pil 1 2 oSl
A JLETH o GBI, g (O ySudl (yo AL 39S Aoy yons S9LR Orpbioy (radl! aaind) dolugi 2
2 ooty masy ASe F) 556aN1 ool ABLED CUGTH (el (09 ((resl) 2 oplmdl Aoty cog il
2 Clasd dilimg 1S IS 2oy Ligyaly Acodaliaull (11 g yla S yo @3 (Adgual! Aadalt dolusgi
B Ao Suall) 331 (and) (3 o ST g anid) B (oo A ylall g (18 )Ty pe¥ 1 Ayl
.(2009:26.30 Patricia and Charles) ¢ Cemal Kafadar P52¢2020 : 14737 saatt

AN oAl By B dlelyis Ol AB e Ciad 3ygdicdl Srlul sl O o) 2 cui il
3,38 529 (93 :2000.5395) S rmglt Slalt (AN 2 dyylod Aaluw I Agaly & !l il
Ayl ol HLETH g ABLATSY Agles Ok g SII1 Jguamd! 138 35lod gl of Jdmd ¥ 31 > 33w
Ay Ayl (ro B9 g Py U 1S BAGST @Ulg (o pal) peaionl doburgi 2 ] plany i
29615 51 (L0931 ;S9 (2020 ;Suatt) g 2l 11D AUEST EBIS LI (5 9Lt meéj,:@m,
i) ! 9 oBustlg £ LATS g 3alLae 336 g Lo ol | 315 Agliies OIS (596N
2(9:2012 doyhlay¥1) 395155319 51 9Snt

AN el W1 SNyt e aabudt (AN J31 91 (e PECEVI ilaiall Fy381 Cawy dBg
A 9 Jaall e Cpllolall A o GIS I BLEL g 39gal HLADH comw Addailowdl A5dgd
.(P50-51 Kafadar Cemal) ¢ La¥19 0a¥1 Gloual (ans SBUS y dal)

oailaddl le el (il (e Abshe 5,08 j9 e HETEY (GHanS) Jed) 10D Jhe O

I 2020 Growos -5350) o iall s uald) sl 18 Sl ASU) dasl> |




Aoy L Agh g 31 g A g (S5 AT 25 53 ad) AN eyl

A Ll g BTy B g8 1 (po Lt y3) RN o g sty il B yands Radad Aol s
IO 59081 508 US @ O Jiod! Aneday (Jaims ¥ g (Aslially usal) dgad g Aale 11 (35009 Aaulils
RY V- QR R Py SN PRF-vi N NVE- R PURY W vi PRVIE (IR (IR E PN (PR PE [V IR p-N )
0 i g Lguaait oF1 oY1 90 @3 A rgeim Auadd OIS NS (1B 31 jaliall (i pudi G
LaGad S (pe adf HSI0L podantt (551 + 1 20200208 5581) 356aH aiue 2 Yl g (pomlad @d
F oY) ABaEY) doli g padl (> Adyse J15T W 01 (il - yledd Aude Bale - Balall ola 2
&t o 31 (AT (LB) B o | k1 2 Aglilt oligh Sy OIS Ladyg il oo g 3 poniald

Ll gt ¥ gaze lass 01 Leg,

s
109618 )l g () (lage

2 Codl Bysiio 5ol L1 1 (A1 Bromdi sad) Bogdl) Jual (o Algids 2 Rdienl! Sl
el (a9 e ol Glalgdr e (et Lesw ¥ copalt 3D Aagidt 3L 2 5ylatl @ BYY
33 58 (ll a1 Glastl O HSi LeS AT 1S el @3 Lygygly gl I ) 5 ponds CUETHH
Ol gl iy (15 11904 Lakadt )3 HIS e lad Wy el 35 T JETH Lgha g A
AdE Adlayg ol gud| le A1 Aot Ooladi 31 (e Jlov (51 oo ¥ 5 p2niid | 0L (kaga O
AW Ie) Laduadod (S W Ed g A (| (o | Aol | (po CUEDH 3 yondd| 00 O (i~ Ll
oyl il g atlalt 2 il Lo Jusdi ylio g dliel ) Scuus g Lt J g dliel y) O il Co (32001
(130 :2019 FLatt) lowstts A st 9 Ao palt Crladl J1 @Bl (paid (rad | 2

Sy At yall Byl Al wsie & Alual i AN Byad of (AREGAY )i 9
et A0 s0%1 OLAl (aas Of ;SI0g (Adent! (o (pad! Sl d 1B Ao al) LILEDS (1o Ac gone
JS&) 594aM i 531 9) Al A5 OW N dog 21 (5 (0 @& T (oo (B 94AT L Auols OilelS g LB LAt
(1988:19 Aregay) .14 yal A8l (e 5395 1e(9
g pillg o palt (pa 39gaM Mgl Ol 288 o SAREGAY Cauds 2 (15)lad SILa o gy
Chd Aggalht Olwt )it of (AREGAY) Lo slasu @f 43 LeS ) Juo¥1 1581 0 o cowsn
Ol Able (pasd S AL O 9 Acdient | AR g e gt | A pal) AR (o 498 OB 25 9
Uilendorfi216 :2012 Gerlach) desaat dcied! A4 Lgediil i1 Aaaddl! A0 git | A pall
.(2012ROBIN :247 ¢ 179 :& s aweidt 8 :1955

I 2020 Grous -5852) Ggdially uelin]) sutals 19 S0l ASU) dael> |




Aoy L Al g 31 g A g (63 ) I 25253 ad) M Gyl

394all Jos Silgai B9¢all Olgal

N
5
3
3
! i
I e

N'8Dellek 7 B2

(2014 75 91) 2014 (e 3 50 5081 2.5 9680 g S 91 e - 19 Ui

1 g 2100ty & Ja¥ AT allae T Sgan AN ysel gyl O S e I
1 3L 2,0 el Lol 2o (4 9l HuliSu ¥ | gl (T gD a0 Gl (b0 mgia g A Mt | Al Glads
G Gl condall (0) 2 Cid e L (93T 62 9 ((9-8 12016 4850) (pedt Jlia Wydiae G
2 CAM yoet O o1 SO Gy Laie (57 12001 Lige) (63081 a1 (5 ymgh! EIEN (3,381 2
.(411 :2013 others and Murish-Al) a575 ale (1S ;e
Oreid A Ailu d5gad 596aN1 yoeld £33 AN Ol g 1 EMT aio B (niide) Jalg
I Ollg It T 2 AW Lisel Lo 1318 Fodeg Sl (e il pol 929 o2 ol sd! (audl)
Aty Agasd! A9,0%19 A gls8 0eintt Oluwlyull gl Lkay )y Gadeddt 290 Lo col>
Aoy dty OF 2 Aol Gradd! 2 AN vl 193 2 ) 2y Laiie Lidlate Lo it gt
35L8 o A yalt 3yl dud Jladdl of odlel Lyl 188 (Adent) Oladl ) 2. (ogaht! 4
22 Jlalil g Cude diuw (9ule 5 e B jam M1 jomdl 39| JSET g M pautt 2 Ly yai
2 Lo IS (b W (9o 4 (d QAR Lol Gae IO (30 Subigh) daondl g Ok gualing pa ¥
050 Sl {3 (g A LAY g 1AM g o2 oT ] el G (po Aigllale Gl 885501 3529
OULG plase of (Gadnt!) Sy llalig ,..;,n, Guatty oLl Jie OELAY (po Lol HLal
- regon Sudanian) (10 J&)ggbudt Flaguall gi 313 gudt @UBN | (pasi Lo (] (el (pad!

I 2020 Growos -5350) o iall s uald) sl 20 Sl ASU) dasl> |




Aoy L Agh g 31 g A g (S5 AT 25 53 ad) AN eyl

e 32 e s 9  kingdom fliristic Paleitropical o ewtly (regon Masai -Somalia
(LS @laan g il g (30l Jladig (312 guudt (3 igiar 9 (Lt a0l igkan 9 (00 Ly y21 (3o (B 5l
BN 1 Lagi ool SIS (any (el LS (s yal) 355! pin s Jlosually L 35 dows 9
& L 319 Sindian- Saharo guiwdt g9t yowaltt oi Arabian-Saharo s ,att s youal!
2l @3] () g JEM el g Ol g Lagw Q8 g g Bl g g (nlawldy riae (e S
oany g A yal) Oladli ) 2 303 gudt @UBN ) SLELG 3 gui g (31 yokall (| @B g do gl
Glolie & 3 yalt (59l youall @UBY ) GLLG 3gud Lae pall 3,08 Adlalt Olads M Jogw Glalie
22013:6 st Adledd |y A nadt Ayl pouall Jogudl g A pnidt Jlintg Ao Ludt Jgguad

(7

2013 sudstt (e dmcdalt (ad) OELG lgd) ol i A0 LAt @t 3% ( 10) gz

oy (b sOri 9 Asagawtt g (red) 21 i 99 ¥ (@5ak Acacia) Gualt OLo Hb (gidlddt i
093 (asak Acacia) dew! Jhbg Lugd 2 day La® g @ Grad) 2500 Jo¥ A9l AY Gue

39> 9e OTigena Acacia u.lg.«S.ﬁ 9 llalt OLAY Aty Jlad ) SBAS (bl (e (91E3 2 (o5

I 2020 Grous -5852) Ggdially uelin]) sutals 21 S0l ASU) dael> |




Aoy L Al g 31 g A g (63 ) I 25253 ad) M Gyl

/ 5501800 sle oo Glolio 2 Laguoiy Ansgaudly (eud) 2 dald udgdg Iloguall (Sgludl muldy 2
A e Bl Layg @alBY1 U0 2 Sugie (655 oy GULS Gle Gulaly 1389 o aw (58
CBg 2 ((Sokut) BN 1) Guial) 1 phmt ! @ulBY 18 B s | 5% IS (il o (g1 (Coffea Arabica
L(2013:7 guusntt) d>ty

O ELAT OLAY ¢ Lalal 5t y90¥ | (ro Ae gy 3t Hland ¥ Jgual (pe Comdt 6l (MEYERE) ;5004
G (O B ol ylomi S 01A (yag Ay yoke 9 AdSige il J155 ¥ Ao gy 3 SELAN CaMud (o pSIH
(Soly) LIS o SLG ole s lelall yie Cem.(1965:136 MEYERE ) (g 5 OLG 6 e ctg
IS i (Lagy Auad) lagud) (o wgiar g LagsOl Qi pd Qg Oladlpe 2 A yd) didiay
pual (839 (1985 : Berthaud) yasiaie 2 ot slomiil 3gg o3 LeS ¢ GHlalt 51 yg81 g9t
A A B s ST ! 98 IS IS 3B (e B Ayl Ay o ol (0 e s Lalall ygie
S XN HSad A W‘éiﬁ.‘é‘l}ﬂ‘MM)EWMQ#}“ﬁs‘%k&iu’!g?ﬂ‘
ALG 9 ot law Gouws e 5103000 -2000A085 po i i (B (rad! i1yl plaae O B lele
A 2 A Aad lel (B9 ot o S5t (e y103 7600 ¢ latio 0 18 comd () i 216953
Crladl )1 el dad (G Ao il Aoysint) drawgl! L) Adlate (reud BT g (A yall 3 ]!
- 1Tyl IS 5 laes Jguad 2 dadud (At 2 @le1000 -300 tna 719155 Hlae¥ 1 (po AraSy
Lol - Aaasll sy ¥1 le slaed ) Al JaT g (pulawdi - g093) OF - 39a3g (gale - (uyle) u)le
(tropical -extra) aslde (598 O Lo g A0 guad | Ay x081 A y1lll S LAT (yo dadin (68 OILAS
2 lalan IS81 (o) 2 AAUN g (SLadl,t1) Cpdlt 2 T o1 2sud Co gl sous - Ase
(Al B3I A L) Ol O A 5799 35081 9 40,21 Srlaal yll ) SdST A8 g (B ndt JLadid)
ST A O LA ¢1951 Calidne gadd dwlio ddiadt Led! (955 O 2 cowd! CAIS Jaglalf gt
T i Ada p3 Aciagh (898 (Acemltt O LY Caliiine ae) BLBLWY (31 pon i 9 SLIAY jlndi le
Aalas L3S A0 44 Adledd) Ghalill B Ayl pouall @3 Al A ddd Glolill Biliw Gil i o
FOLI U8 Lo jguac 2. oS ISy SLIBIL 5gusie dciard! Oladl )l (o dawly ol il COIS Lok
i) 2GS (S L ¢ Ukl a3 A8 g udlod | B 4500 ale (i somidf S e Sl g (3,5
OsuiShig 9 i) OLILAN (o Amwlg o i OIAED I Dol G AAESH Ay pded) Ollalicd)
.(5-1:2001

I 2020 Growos -5350) o iall s uald) sl 22 Sl ASU) dasl> |




Aoy L Agh g 31 g A g (S5 AT 25 53 ad) AN eyl

lelasomay 2,51 281 gall oty | 1 Ao 5193350019 A0,0W 1 Orlom gl Sy o) ST S
O iy O 30 (pa ) 31 (21 -5le3) (asstt Slad b 2o (s o8t Orlpads 5 g Sl pubomil| Blalie 2. (e
Adlate COISy (Cwglucdd) Aalg 2 Qalax Al pe G @1 o1 o> g guant| paUN s 191 2 Ada,y
(100 357410 2 Ay Alom 30 i (03 p3l) A (o Laa B3 g Ul ST 30401 U5 IS gl
Dl Clad G (Audagh 2 2GS LG s lad 392 g (e delu Les LAY Jd 223000 -9000
2o Ao OLELAY (e Alalidne Lol cola I Alal 2dS (S Llalwd! (o iy Sbilal
5 il A8 Oty 399 5! e ABLED O pgld g AUSd | paiw W Aol g p15 545 (I (S0 (U
awsidt G Coom Olilogiud! oLy 2 awsd ae 381,35 (55 22003 Co2) oSt sue 2 3aLy)
(i 5 9ombe Sy ILC o adtt a1 55 () Aot 301 Orlon jtall ot 7 Shiaiawt | 9 A laciu
o e 1D (e (2GS 5L o Uadll (e Loled Auyle dud paadt Auet o Oolom sl Ciomisal
G Aty 3 it )W el g At Olido i) £ Loy 2o awgidl g oSt 2. Bk 331 Soaf A&t
A e Joand! ¢ Ly gt Axglay f 3 (Aied! Orladl L1 g Audgh Adlaie 2 (5,01 Jamad! 4015
ot o Lt 2 Lo 108 1S (Balitl UG B A0 51 28161 crlus e IS Aucly) Sl yte
(8 :2001 (guiSlog 9 ity Lik1g 2 gt St O3 Al (AN Glalitly Aiylie Leke (5 0%
.(Parkerand J.I. Rose 2008:26):

(00 Coim (ol B Tyt Lglmy G Slondil e sialt pue 2 o comad! da) L 102
dude g lant¥1 olgh (21 ias LT o Uadll Hluondl 38 ST JIAT ol Sl slanit O p slat!
2151 Uiy Tyl Al (o) 2 AN land Y AGLS Olioviuuey Ay il (o Coomdt (1
OF -Crlaa’ pt) Adbais 25 pomiidt ol8 Jguol (ro Comdl Aty OLAY ¢ Lale JuB (3o Adene Srluwlya
Jhaliy (Apag! Adlaie 2. OLylal| U Adiald Lalay o195 (31 631 (et 2 (S LA ¢ Uadh) g1 55
Ot pubnia (paids Aadl gt (11 UK (g rt Bosanne) Bubaidndf (30 S 2. Aol f Srbrasnd by Syt S
o0 B9 Ak palt By jad ) Al 2. Wb gaoe A3ld Juad T el il (peul] Slawgll Ay yill Jlin!
A palt B3yt Al 2 Sl COIS Sy A0 s LA Lle dadlod ) ALAEN (lalid)
9 Ayl Bt Al 2 AnlAl HLaagll ;ST Gl 31 (G319 2 Aol g Alall 5500 ¢ 31 Lgdg
Al-Khulaidi 2019:) 4015wt s A 0% 1 4015w ) SELA (o COLaT 2 98 S LAY ¢ Laall
L2129

I 2020 Grous -5852) Ggdially uelin]) sutals 23 S0l ASU) dael> |




Aoy L Al g 31 g A g (63 ) I 25253 ad) M Gyl

Field work and data collection N
by Dr. Abdul Wali AI-Khulaidi  pey

2019 it (pe - Lo ol 11 G319 Asle g g3 Asamma - (1) Usz

1B B U 8T Cui (o) AldBloves 3 balAl 2 Byl (ke Aasnay ( Hled B Adie Aasnay

$uSe OIS Gt O e GBLIN Sl o Oleend) oAb daly ABLSH 9 Al 2l jland] Olayst!

it By (6% A p) J oW1 (pe Gt 18 dde g (Diladl pt) Adkate JBY Lle AL SSH OLIALL

e 55309 (3l O Lol (po bl gy e 55 ¢ 53 e (o elal g (Blalil 528 2 ks &

148y (12 JS2) slad Aliblove 2 Aale hrasme 2 A rd! Lgliiay O slondil 3529 Gle Juds Gle

($31 Lo 589 13,58 3946 e o 39 oy nd) iy (patll 2o 54l 3ol 11 Ol (693 ol (ds g
LA ) Lgiay U )gelh g A > Lgiiumy B il ¢ Wik g )5 (N1

I 2020 Growos -5u353) o dially ualit sl 24 Sl ASU) dasl> |




Aoy L Agh g 31 g A g (S5 AT 25 53 ad) AN eyl

man Alghabri

(S3aM pa ylbie yugial) Hlod ALaBLoney Aaic diame L 6t 0l - (12) Usz

I 2020 Grous -5852) Ggdially uelin]) sutals 25 S0l ASU) dael> |




Aoy L Al g 31 g A g (63 ) I 25253 ad) M Gyl

O3 @ SN ey ool Lt Al s Jeel G O LeS :J5EN (Ses Lid ey
! dode Gllay @F 31 ¢1,2 e Arabica Coffea 4 ol () Ol @lle  dgewd
3o Lgt o lawd i 1D (e pgasg (151 -136 :MEYERE1965) Abyssinica Coffea
e AT (50 2 B399 et 2550 J5Y g asalt 001 ol (SOndahi) S8l i saall
.(2005:21 Sondahi) gadtas
Olotsll (pe B 19 (B Agkedt 0a)¥1 Ly Jedlt (12 Orlaglall ducgd 2 yakaid 102 JI3 2.9
ST LAY O Y Ll | 43S (oo ST LaBlg (el Ol Lusadi cile f1 O Bt Ao
¢ lgadi g Lini st ool Butal (6323 O (55ias Led 9u31 9 (ol (30 IS 2o 1 B yamild
SN (GHIEN Juadll Jady (pilage ! G day @udd (0l (nd das g Ladtly Juatt i - ]
EATS 331y Log (AN v ot gt SN 2 LGy ybi (a0 (e A pal) B jd ) duclh Juad
O das Aol (18 119990kl ) (niladt e Ol gumtty OELAN (s HLAL! (pe
Qi1 9 (A pal) 3 jdt i pl g ) Adeand ) S L (p0 %0 90 gamd o Dol yubt | Sl
g Apalalt Oloaulil g ckom g (305 g ottt dargh (pundd B Crikom g hm g (hial 313 A 52
ST 2.1 pdnt ) BUlalll Al 9 ddond! Lghlowly (paucid LGBLLIS (1S9 T g (oo g 9 2
5 LS 5 0 JoW 43 0,38 (1 @Ikal) dasl S Jamns G (ALY A o dd Crikm g
(55 1SRN | pia ¥ Mie Gl Jl
BN aug ot (IS Aoy p1 Aldiay 2ysgthy Cred) D Al dliuay (b o Wais of - 2
2 (JBY) e Guelnt) Cat e ddaglly Oladd M ddbaie 2. A0 piedt Olido gluelt
A 1 (gliay OB LY (0 5S¢ LA | g (oS IS (S LY £ Uil a1 53 (] (g1 (2
el 5 Gl Lo o 31 2t ) S LI (po o g (01 9 LAY Lgikag
2 Ui I3 Ol (ot T Ly (e o lomidl CALETH 01 Ol + LAY (1,00 Liabw AL 2
B9 ettt (o Aadicd) Ayt SBal) Gasdo o paLd) JEDYHI IO (o @3 B dS4.0 Jl>
i Le@ OIS )Lt Ui Lo sy ooy il ool e 5550 39¢e D Dy g Ly 3
19w OF gl st 2 gl o (L 381 (3 5g Adieiont! Srladi po 2. Aa gt ) A pal) ABLERY
2010 cale) crd Angalt) O ally A 2% JAYW A OuS) Wby (Adlugl Jo | guu & L 520 (353
1955.:28 .E Uilendorff 433 . 426 416 :2009 o g @y ¢ 179 188 acdati ¢ 1917

ALaTBY 3y gll 2 @S g (Adlae Al 3 ylaw e Jids oy9ay sy . 100 . 1981 [Doe):

I 2020 Growos -5350) o iall s uald) sl 26 Sl ASU) dasl> |




Aoy L Agh g 31 g A g (S5 AT 25 53 ad) AN eyl

LA GG 2 Ao 3 Jruolont| Aaiday 4B pa g (AL

O Malt (51 mell A ydtuas 33k JSin Adecntl g (radd| (i Angall| IS LATY Y (pany B 5 eI Anlitl o)
A )l pang Lty A DURT) Aoy 01 LLAEH pan o (oo v bunyy (TG ey A0
(i 3 a1 9 (A (ST 935 1ukan 35 L0 3,0 2 (el (o1 Al (0 JETH 3Ly J 5301 9
9090 s-p o) BLAIYY (ans Aied! (Gsaill 2. SILgd Agalll Oluwlyul) 1 agally difd
Sle BBLANY SIS 1 9] 48 UB Aygalht Oluwlyuld) S SRl OIS Ol ‘(,{m Gl s 158 (Sa S
(337 :2020 Stein) Glail COIS it ALy g @Ial (rad| AAY Aol gy Ll Ol pml (L1 L)
2l 3519 | pal Ol L3 e Lgis 1B (o1, AbiSiel Jazns OIS ol Wbl (I 2.9 LAY gy
5B 2 Al 3alel 59, Lide @iow Lo Al ot Adiad! OLES (any ae LSLAIY I EUG dglis
zp,,‘;,pg}ng.z,s 1 le Lgis ! 3B Jlaio | pe (GL 5 pomid iad g3 (e O puud SO IS LT EUG
QXN (9o £33 (S 9 »eSI Ol (IS 2. () a2l JU Jvw (oo sl oD, 0000
Aol 2 el oo Auel ) G319 Adylensy Doy Jlea¥ Syl Aage A2 929 (SN a3l )
+ TN 9! e (Fowal (ol (3191 2 HLond ¥ a3 Ayl oo Cod 4 36

40 . 1981 agdly) i / pal1 / g / el / @alii / g / @l / @l / ¢ tueg | Sats
(Lwona and Robin) aaad Sl jll) Sy (Uaiid) sasy swd (39 .2000: 198 Sima) ¢
S(13Usi) G 5 pamdi il 1630 e (DM @) Aels

obdt 3ai -(13) s
e A AUAN (3ga1 Cnlly
LS

ey

I 2020 Grous -5852) Ggdially uelin]) sutals 27 S0l ASU) dael> |




Aoy L Al g 31 g A g (63 ) I 25253 ad) M Gyl

IS5 el (51 Lghams 15 RalSH e GBla @F Olebie ALY Ais 153 2 (4gdBly) 5T LS !
daaltly 2guaBll o fgmavy (AU 3o )3 Balel wie dilw)y Oligy OF s (41 1981 azEawy)
3218 A0(Sa) of udiadg (Robin and Lwona 1994: 12739 :2001 a@aby) oLt el e
2 ayleh Jall i g LeS (Al AR ae Jolall Loig Aol Lasl 13,09 1 pal g}:‘g.ueﬁ‘utcmu‘
O B ASontt (po b yB LS JAST 3939 (001 1 33009 psul At & Aglicy Lo 43 A
.(:Stein2010) 213 .sab.script.Mon = 130 BSB.X i Ledus i (ncidis

Bols (1 Hlonl Loy Sgual Loy (gHB le Lt pg Wppandd e Bile il LAY 008 G
lialt s e medilaeg (ulidl Blimy Cladiyl o Lt Gy gy Audiald 5Ll SIS @ (B30 O
I Liagy i Aadld Lgialy) JI35 Y Olegyie B lee. yall ~daudadly - clatly - Jinidly -
23 guant) dif paad) (D yias SA Gl L..gg‘h\:a,a@};mmu}m,us@muwmyg;n,
Aely3 O ALiad dal At (3o 3 501 5y (3F Ladg CAVIS B piicihn yul g Aol di y o5 201
by GLAIS ZuuBilt Juslod! Jie ,Eld @l o)ked i sl 335250 COIS Loty @IEH (pad | 2 Al
OIS B9 aF ol 2umg émjj.p Ol OIS Laaplg (3 Al GG 2 @addh sLaid¥ ) sles COLS i
556801 (3l e oalt (pucpol 811 B g L LaS g (3561 (it T 99 2ie (319 i (AT 5ad (30 piamy
cougpall zl5 QLS 2 Al 5HLENI Ol i1 olally ABMe 35galt (5 i LGB padd) s Lewd (e
s B a9 1B e B e fgaaian Ol Sl g gl Awby sy updl! 2. Gedt Jai Siale e ol
ot 2 A QS 29 (478 105 g 311) old ) I gy Jeal) 148 e (g3glatiid (U
ial (0 L3 ik 518 1S 1315 513 i B AN gy b J1B (et Ui 0 Sl 1 315 Eota
9 (05215 Ma 1 J1B .l J1B § 59t Al 1 JLEB (380 AY JLiy O 5 (30 @iy mgealold 4 15lead
(i Juat 932021 alttie) &'“mﬁw‘gwcm'gs&m%;‘ﬁg‘
i (pe 36 ylawll ddbly ol 2 518 dAsle g Rully dgatiy dusd oo 9 £33 O OF Lad
Aarde Al sy Coo O pudy ) e QAU Spuall Leyy oy Lt ,T80 33a8 Lo Gliie
0 ! UG 2 Gyl (1 B Lo ol GRADY JET » ¢ Aleds GRAD lghe Sty T (o35 Y)
DY IMS (e AADL Al Auely) o)l B9 (Fuel) (LAY lgteus U syl 29 sl
L AdLes lgsaut Ay ¥ 5 oaud! G o Ao 25 ¥ Aoty il 5f i 2 (i1 puals LSy . LtL2
(39 :2001 : ducitls), HL¥1 £ LS &y i ol aad

Gaudl g Aale 30 LadgaT (G GLud Y| Jady C«.c” CRAI 2 Chga A Hlmd ¥ O 39 Lee pelag

I 2020 Growos -5350) o iall s uald) sl 28 Sl ASU) dasl> |




Aoy L Agh g 31 g A g (S5 AT 25 53 ad) AN eyl

Ol 301 EUED 2 A LY (61481 g 415 COIS Ly 19 L (ol 9 () oy JA2IT) 3.34m3tt OIS Ly
oebiuo pid ddes (peds Adied! Oladli M1 Adlaie (po lgihely) ABLED CUad Ladyg clgialy ) Adige
Tt 5 LaS 408 5t ol pLa¥ 2 A 1l (s ol 2 gl 30 Ot slaltg SRS S5 IO (y
OF (T bl Aom 992y g0f 1 9 A3 AW AN O g duols (189 :yeie 2002) Glal a1y 2
Aot Oladl M 1w (po Juo¥ 1 2 mgie 5 At (25 ¥1 A3 91 2.3 5 315809 Ol 518w
Al WL At it gl 2 A L) SN gl Jas (3 L3 608 2 iall mgie Moe! JETI
o0 Olelen ylast UM o ¢ Hllae¥ ) (aBUG g Blant! 593 LS Cown (p (3 LI At Al
plad )l e Aadigh Augud) a1 N1 2 5,0 Hlaagl) Blad Glo (luall JIEOW Oladd X olSw
Obaasht ol 2 Asly 31 19 niid (a (3 ALY Axlda g CHLN Y1 Al 2 ot plaw (5o 5% 1000
A L) O gait) SIAS ) O ylgl g Caylall yakady A0(Swdt ABLSH 5205 dad )l oanyud JSia
Al 2 Ja 5N ElfLas ALY (0¥ 519! COIS 19 Ana oW1 lad e gl Lido s | guunisl A8 g
~6i1slge (91 30 £ W38 U5 Laim g (162142010 CaL2) p 3 Jod1 a1 Aty 3L Cat¥y
AL g1 50 B LT o T 780 Juwalonl! ang Ry} 20 e Ioles LeS Aualy3i gdylasy
AadU J gt 0lse (ol aial U Jluandl Acd o) ol dugy pall o1 poualt B ylai 2. Glaa gl

.(19:1999 Jisla) Adntt Srlaali j2 (o0 592
Ay pa0 Ay oy 2 (5 y95ue 593 AT OIS HLaaglt T 2. Jgudt oLl s LY (5 glaag
Aaline Adoy S0 2)% (gl sgl! IS Wbl Aygl youall Glalid) Cud yal JZD (Auakl!
Cuds pal dB g (Adialt O pondf (po dadalt (@ O pgtd BP 7500:BP 12000) (na 3 att g3
@it @iy @t 30 BP 7900 8750 (10300 o as 5381 Calamtt Oy I AS of 3 3 alan)
3 piaad A plae OUaBLUS e JALLS 4y 560 OLLa® le @ 2l Ly rewc BP 7000 das Jts 61 e
O 9 AL Adialo Ol x5 OLiLaat) EUGE TS 15 31 (p gl | (o~ ABg pa0 J135 ¥ 1 EUIS Acic
2400-2200 gy poad 2 Ao a1 (53 Srlabay) c‘s.jj Acagh Jawl Hlagh @i bi e )]
COIS Ao yalt 3 5 jont ) 2 Lol ¥ ddadaill Glolid) 2 A0 LAl Aed) of Olulydl S wé9 (BP
Bad (ye o yal Balill e ASYI Aylall Hlondd) CAISy (Ll dde 52 Lo o Sld Aaliine
(65 :2007 fa ) anle zi i D Gle )Wl oLd ! (g ylove Q1 yhai 2 Jaatly 5,58 o f guY)
1 O g Rualin OLaas aliud e 3T 5i IS Cad U Sland ¥ 1 G (y0 Bkt 01 OIS Laa sl
#2460 :2995 (a ot low Sous (pe e lldy oy Clicg 2 geig Z@UI 313 (o3 yall

I 2020 Grous -5852) Ggdially uelin]) sutals 29 S0l ASU) dael> |




Aoy L Al g 31 g A g (63 ) I 25253 ad) M Gyl

(554 +1 242003 yssatn)
S e 1 Bragie lesd AN 5a oy OB Bgud WABlont 2 pdd) ruagilh g
AABLme po AABLNLI 39u e Aogintly A il 3 ¥ 2 Oladli )bl Lgd S50 Akal=tla
Al Alale Aubir b (29 (BH5al1 395) 1553 Jlin lgale Bllay CGlazi 1 028 @lana g Cnsi
Yid Al g (ol ALAB Lo (o AD 5 il) AT Ladid) g Acd 2l o 3 W) 2 AnBl I SLaud) 311 gal) Jli
oA Jland! G @Ay (2 pe) Syl Aorgiand! 651y (bl cotas) Sbijte 2 1l
Il g (ot o 398 / 2285) b I ysia Jiz 9 (il s 358 / 2 1896) psalt i
pl1473) st o 9 (Lot el (358 /a2 1652) S jol S 9 (oot el (392 / f-1886),f:‘
Gs2 / pl773)le JT Sl g (bt law (92 / p1412) a1 Sl 9 ((Londt paw (92 /
Lo . ALRBL 2535 50 Jliodt (v gl 9 (pomdd) el (393 / 21970)3,5L81 Jliar 9 (st plaw
0959 Gt (591 pomuo Flie L3 guuny Al Ladid) Glolidl 28 FLAN (o £1951 ADID ALRBILS 3 gucid L)
£3589 (6 Ui 13519 Lo ¥ ikine L Lie g3 Lgi(d Aimt! o1 301 Lol ¢4 Ui (Bl 1351 Liauo 1yl
a9 cuall Juad 2 Lagec Hlaed) dadud g oo Lid G813y Lo sl Adleludt o1 i) 2 ESEN
Sy o5 31 LB (po Aa3LEN J sl (30 55sdS CrlseS (G (s ALBLnE (318 4T il
llalt slandl paang (oA g Jeddly dudl (e Qladlly Aaag¥i cryB 500N 5 peall Hland¥)
SGLAN g L) (w0 1931 pang Cila T GILAT o Uadll CiligSe @Al ugally dally Jo¥14
/shabwaa/gover/info.nic-yemen/ / :https) lae¥i mwise JUs &5 S 5 jpiiuall
O 193939 ¢ Lalalt 1 Fuolis ¢ La3LB | el 39wl B ot il ged At ladn! 2 ddey.(/brife
Bl Flie 3929 I 2 sy L 38T (35 B 0N (po J3liad I Lia
Attt 331 e Tuagdl Oty SLa 81 Gy jud iiobie (383 2 ()22t
AN (6 s By G T (093) SRR 4 cla 3 plowall Hlibve (usald Sie Amuadl!
2 @B el () JABL 35uadl) 098 O Adledit GRS ST (70 1S s (@51,11) (A3L) sdiy
Cont yo e pued “Olullt 2 o o LSy (oouadll (g (et JBT A pe iy (G9all AN I
Lo g8 (2 154 &) e Mall o9 gpee o3l 1 caadng (31 11990 Liundt) posm Hlals 53 (re
G 03Y oy ANIS (e medg <L pay @bt e Wy (LOLuly Pl (padl uolBiy ppa bt
lag  piiaeg Ancsy Olong! (o Lolad Aalione lggald Log pram AdT i 0alae L Liaat (2 392 O)

7 o palt ks SLEY (AT OLAY g JSLAYT gl g e AMISS @IS + Jom 311 o g™ 1 luallf Cuom Lo e

[ 2020 Goss -5852) O dialls ualanf! sutall 30 9yl AS) Anel> |




Aoy L Agh g 31 g A g (S5 AT 25 53 ad) AN eyl

(137659 :1414 yskaie oat) dadalt e 1+ A (o) wpalt Glud 2.9 .(931:2015 @38)

Syt 9 (5 0 pdicd buad gty - ¢ - 14 sz

lgontd 1 Awlyil) LD I (Ot 98 Olbie 2 BAAITL 3guadt) oly Liud! 81 2 Aidiudy
Aciy)agag &t (nlg (g i =14 USa) dlaimeg lde G198 H1uue gruse oy plB AN (g )
il (§319 gy i I Lghe A3 9¥1 (oo dactall Ay caal (SIN g olaal (6319 2 (Al Hlmt
AB o 02,01 lad G1 Lei 5 1 sien Jaag ol o Sune 5o yia ] 100 s a5 s G201
(opad U B Slio S5 Lae ol (3o S 130k (oo 133 3 i At (1 s ki
LS (Ban) oLat 71 cud s (356811 0l (31 3L SAEA 23 uadl 5y S50 29t 03529 5 LS
Clyg s Cod 2ol Lo O mdo a9 (191 22002 yeis) ™ dlibialg olagy SIS (1 cdd
i3 Lo ypuac fie i) Aty oY1 & Cuad I ¥ (e 01 Ol Lid 4t cadlti Lo Y|
(05 S s ot ) S pd T JBT e A MW

389 (5501 9) GHsRAN Lglow 3 pomild  pini (g3 B 00339 S pLEE Aed 51 LS ket
L GBSRAN UG (pag a1 A B 31 g1 AN Gy Loled i

I 2020 Grous -5852) Ggdially uelin]) sutals 31 S0l ASU) dael> |




Aoy L Al g 31 g A g (63 ) I 25253 ad) M Gyl

RES 3058 1 Nsrm Yhhmd bn M'hr w-g-Hwln

gyl Rdmm w-H—
2 win bgl w-hyf w-ns* w-wdn w-
hrr w-br' kil hrt
s'r-hmw Mitntm w-kl ngbt-hw
w-"s?sn-hw w-"b'r-hw
4 w-ms'qgt-hw w-bgl kl bgl w-"Ib

My g XU T w-"bwn kwn ws1—
k< W.r%%m@&% 5 thwbn-mw y-hw d s'fl-hw b-

ﬂt\‘l‘&‘ rd” w-maqm ‘{tr 52—
kf & rgqn w-S'yn d-'Im w-'m d-Dwnm
1‘?\# ﬂm-% b'l ‘qbt W'ln w-'—

7 md-Mbrgm bl S*lym w-Lmmm
w-b-rd’ "tr b°l Sn'=

g tm w-b-r[d] Wdm b'l Miwl w-b-
rd” mr-hmw ‘|’z

o ¥t mlk Hdrmwt bn ‘'mdhr w-b-

3958 asgaty gz -(15) ys rd” mndhy-hmw

10 ¢t B'dn w-Zhrn w-b-rd" s*ms*-
hmw “lyt b'It 'r 52—

11 hrrm w-S*ms'm b'lt gyf Wynn
w-'Ifgn w-b-rd” w-h—

12yl s¥b-hmw Rdmn w-Hwlin w-kl
d-yghn bnw M'hr w-

13  bytnyhn Hrn w-Hrn w-kwn dn
s'rn zrb w-maqny bny M'hr |

929 (1) (839 Lw S ale pac (GOLAI T (o ,aM (290 (v 929 (15 Usz)3958 RES aai
O¥ 939 Olen) S4B« desngy poli) 92 (LAUI comliog o 3o o 144 Ay D3 5380 (29311 (e
A pandt A gl 2 G0 COIS Mg ¢ 51900 g ot plaw (po 20 53 i ¢ Gleay Adlaie 2 -
-170 :a1985 (9019 cauddly) LB pand Jodl day (3D e (3 daby jo JI S dge 2 Lgh
oS o9wis | 919/ B/ L/ JBoy/ 900 Bupg) dhe i slaud ad (171
eSo1) Liagh A £33 Lo« 556aN0s 33561 £ Liaed) AlaBlona (pas Lyyfaf a3 by Adlaiay

(16 ys231) (2012

I 2020 Growos -5u353) o dially ualit sl 32 Sl ASU) dasl> |




A )L Ayl g 4 g (A g (G AN LI 251 5B et (ol eyl

(2012 asSnt1) crad) 2 0t Acty3 (S Le¥ Abayling Joia (16) gsi

1/ 9pooayle /9J3Q) 1die pueli ylawtt 2 (17482) 6°1639.11/0 CIAS (a2,

(poswiy /podeis/ papel /pouil/ 09 /oo

— “lb w-"bwn kwn ws'-w bql kl bql-w hw-ms'qt-w 4
t-hw bn-mw ‘ly-hw ‘d s'fl-hw b-rd’ w-mqm ‘ttr S* 5

I 2020 Grous -5852) Ggdially uelin]) sutals 33 S0l ASU) dael> |




Aoy L Al g 31 g A g (63 ) I 25253 ad) M Gyl

CIAS 39.11/061n° 6

s'dm 'shh w-'hy-hw Rb'—

wm bnw d-'s3rm hgnyw lmg—

h- B°1-"wm simnhn d-dhbon hmd—

m b-dt nmr-nmw ‘Imgqh &*twfyn b-k—

| tbgit bglw b-"rg-hmw ‘rd b—

ny ‘s7rm “‘mdm w-""lom w-"bwnm
w-I-wz’ ‘Imgh-o°l-'wm hmr-nmw Cim—
rw-'fgql sdgm g-yhrdyn-nmw |-d—

t hmr ‘Imgh-b'1-"wm ‘od-hw

‘s'dm bn 's*rm s*twiyn b-kl 5°b—

't 50" w-s*w'n mr'y-nmw w-l-imr-
hmw “Imgh-b°l-'wm hzy w-rgw mr—
‘y-hmw 'I1s7rh Yhgo w-"ny-hw ¥'—

zl Byn miky 5°0° w-d-Rydn bny F—
r'm ¥nht mik 5°b' w-l-hmr-hmw '—
mqh di n'mt w-tn'mn I-grybi-hm—

w w-byt-nmw w-I-h nr-hmw w-nryn-hmw
‘Imgh br ng” w-tw" w-s7sy &%n'm d-q—
ro w-rig b-"Imgh-b"1-'wm

CIAS 39 gawr - (17) ysi&

Pl dune (5935 (ye (LA 9 (akiay BB g 2 9i HLed pganias O AL (e (A ool cllag Coe
Clows’ 431 At (e GRAUN Gutoniy ((($3! CIU & 53N) O Jibag s 708 Ot e (30
- cdalty - Seadly ALy (poiie ) meeyl e 2 Wdge)) U go) 1 2 ALy (LAUI
.(Sima2000:190) Lasi HLdt jlamdi il @3 9 0 | AelSH O pud 9)@igaly

(poaw?) Jo¥ saw (18 ysa) BynM 1145 gein casie (a3 2.

I 2020 Growos -5u353) o dially ualit sl 34 Sl ASU) dasl> |




Aoy L Agh g 31 g A g (S5 AT 25 53 ad) AN eyl

BynM 411 ot

T OBJECT INFORMATION

Deposit Bayndn,
Museum, BynM
411
Support type Stone inscription
<] O O

411 g% camie i@ - (18) ysa

Ogpudl) daliel uBy (Lt jlandl dily (@i i3] - udy) JAAUY jud 39S (521 gre 29
o A (et C sl ol 929 Ancail) Ao palt AR dolgat Lido JAalM |9 mudy A pal) @ lall o
il ua® L 3ot g AS L U1 gusl i @atdl e dadtl gy (L mgale Galu po 2oy,
i@ e J 9l O Cadadt udt mamall cewsma g (418 12009 9 i) (Ldprady lgligho AL

198 OLAY LI(p o g o 1) daalh
e (18 ES pag (i L (yo 13de dangd obe slug «(1931:5) (uSLS 935y Rhodokanakis
QAN s 2 p 3 o 9 (BWN) AN Wayiis 31 AelSH slei (Biella (38 Biella 1982
Kind 0f) ) yandidt (v g.43 (p & 9 0 1AL de Cum 4l pae ol L giae 3lgia 3T oy &3, Lty
3 31 s e (Moringa aptera?) algaiu! dedlay A g-lie (puwgd (3 OLAI AalS audgg ctree
-Aaide Ao (1 le pod W U guw ) g Al Lult (293U (521 JB (v O Lglian ! (5 B ylue 9 daallf
le g8y daaY WS Joans Aike AT o Jalahs Lidi g Auslin (At yondd (35500 B JAAIN (e (o (g
Aot RAN (g ASLEN amy 3529 (50 0 531 (A WA (pn 531 3lna Jgand LaS BN A g
¥ S 5T 31 Al g Bagonill g A puall 531N (3o 538 D ool Agy pall AS1 g Aaa lEH)
g3 51 B g1 ALB g (Ei gualt Bg pom (po il dae sl 5 2 Aol (Lagiows Lol aslhad ian

I 2020 Grous -5852) Ggdially uelin]) sutals 35 S0l ASU) dael> |




Aoy L Al g 31 g A g (63 ) I 25253 ad) M Gyl

2955 :2015 @ajo) saigtal yass 2
et daomall At 53 Orldaas p LAY (@000 - iy - ) S 3185 juusdd e B9 98 il dule g
2391 GBI () pa¥1 2o 51 g (LGt 3 (o S 9t | kol g Lgud B il Hlandi ¥ ¢ 93 A8 pma g (293U
A (o oyl paiaa ¥ A 4 Lali (ke 3 b ity A LGN e Jub 1309 15033 (5T 15y Laall)
22 O sl ol s O lmiil Bt 35 130 ol g (oY1 01581 g Cop i L
Adgall (igal) G AXr  delgdy ALY &G Aadiud! (iedd! (pelal GO mealt of
2RI le (Eto Aeidal Aced! AALB ABI3aN g pagalll L LS Augailly Adpually
Al Jid pogadtt O LS(950 940 : 2015 pa3a) eaual (redls Aol I5Latig Augandg dagit
WlauW g Wby IOLAIY dayy O dilialg HSI0 £ 0 lghe a0 3155 M8 Qllad )| ALY Lol Ay 43St
28 g Aols (posailt Gilal 331 02 2 Y 1S AT (S LGNS el 2y oW el
29 s gt Jua Oy dcadt Glalill ams 2. puiniud JI55 Y Aedudl dcied! LAY (e
Olg PN 9¢ld day (S (o 3I1 (3o Alyglo 5,0aY 5 paclune Cdld Aqyldl| dciad) Aally ¥ 2
28 2 Maad ((VOIGT 2012 22) a3 ! 556l (ye ALl 39z (0 CuiB g3 L Loy ALISH COIS
(O Al gy SILaIST (y0 5O Blad 2 oyl Ji (0 AU daas(G23) T st lolin (00
13 520 9 oz Ao Lid (53319 (915t Al g clgaid g £ Ll linia g AN Caliong (((3931) daals G
s ¥ D] 2 QA S92 99 Al g el B O Brmd ol Bllag Y ik JAAT ALy (AL
el daSly ;a1 (G 2 CLGS At O g duslin (uSalt 3 (| 2 280500 Lgia g Jua¥) 98 A3
Gle sialt S Ll ALty (Ao gind! A yall O Able (pad J5U5 Aeadal) Lgialy @adal
CdiS pguuSi 9 5 pkan g by (po JS 2. VOIGT 2012:22) ) Ayt 2 daaal dciadt (252! Sl
O ChliT ke ALY Lo i 390 31 (590 (pa (20- 19 JS8) (ypcdin (i B Ay a2 359 B
- daalt) die Jo¥ Jauwtt 2 ¢la « X. BSB 34- Mon.script. sab. 608 : i3/ La Stein
Simalew a9l Las (5E0 Wiylaaspld uBy e a6 / O3/ 00 030 /a0 /0 ¢

O ST g (O Hlamdil Ay 21 b1 @l JA2IN O Al o S g O e (ALY AL e i

[ 2020 Goss -5852) O dialls ualanf! sutall 36 9yl AS) Anel> |




Aoy L Agh g 31 g A g (S5 AT 25 53 ad) AN eyl

X.BSB 34 = Mon.script.sab. 608
Quittung tiber die Lieferung von Olfriichten

Rundhelz {Juniperus) 9,6 1,6 cm; Bohrung am linken Rand
Symbaol: —

Signatur: am Ende von Z. 7

Inschrift: 7 umlaufende Zeilen, oben von horizontaler Linie begrenazt;
4 grobe Kerben iiber dem Schriftfeld

Duktus/Datierung: Ry IVa (Eponymatsdatierung)

Text

1. [4ér/bntm/bd[h)bn/dt/yd*
2. "1 /dwhb/wh’syn/whr
3. dn/d’bn/\ ;i[xx]x tm, /lmr’hw
4. mhb’l/qrdﬂ[n/] ;_tﬂwbm/'mk
5. wn/dn/’sﬁnn/ggwr@/d‘ttr
6. dhrf/wdd’l/bn/hywm

T. bn/hzfa;m/whb "ISignatur

X.BSB 130 = Mon.script.sab. 213
Geschiftsbrief (?) iiber den Umgang mit Untergebenen

Rundholz {Juniperus) 14,6x2,3 cm

Symbol:

Signatur: —

Inschrift: 10 umlaufende Zeilen, oben von horizontaler Linie begrenzt
Duktus/Datierung: Ry IVa

Text

. lwhblt fwbdmt/w’hthw /wkl/hrbkmw/ mn/rbn/w

. I?zw/fthhywﬂn/wbdt/wﬁum/‘l;wfnkmuﬂ/jhmd/u:{bm

. [hw] ;Ft dtm/wfym/wlhw/tstnhran/bn/s‘d wm/dtm
Cxx/ Ty hw/mr "hw /whgb’ ﬂhm/mfgﬁhm/mh. ' /fhhr

. [(xx)]mn A $n)q/ sdhw /tlit /m " srim/wsngnh{m)w/ tmw
- [E 1R nm/fw/wrgm /whmy/ygrbn/m* srm /bntm/fhs

' nn/lhw/k” hmw/lyfn/ klm /whtlhw/fhbr

. f’mm/wh{a_&fhmw/‘nbm/wb{af‘m/wh /i

. bm/Inbgn,/w’l/yh‘ gbn/w’sdhw/fig ‘w/ lyh

10. ia/wn!;{,;n/wdvhmthw/fﬂem/wgﬂm/wikn%,t;/ﬂ‘mtm\[/

Lo D

O 00 =] O o o

Peter Stein2010 ge (20 - 19) ysi
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Abstract. Interest in accounting by accountants and auditors. whether
academic or professional: has increased in recent years due to
failures of some companies at the beginning of the millennium:
which reached its climax when the American Enron company
and other big companies collapsed in more than one field and
was followed by the collapse of the large accounting firm
Arthur Anderson to hold it part of the responsibility for fraud
In the numbers at Enron being audited. The research focuses
on the role of the international auditing standards in relation
to the international standard for audit evidence in reducing
the wrong practices of creative accounting on the financial
statements of enterprises. Therefore. the research aims to
present the concept of creative accounting: its motives and
methods in the financial statements. it reviews the concept
of international auditing standards. specifically the standard

for audit evidence or what is known as evidence under

I 2020 Growos -5u353) o dially ualit sl 48 Sl ASU) dasl> |




Ao Auld) Orluylas (po At 2 A 1500 Aaly poldt 19t das i 81 slna 593

international audit number 500. the characteristics and types of
audit evidence: the goal of this standard. and a cycle of limiting
creative accounting practices in financial statements. Among
the most important findings of the research mechanism. are
that the auditor has the right to obtain representations from the
management of the facility under review. which provides him
with sufficient and appropriate audit evidence to ensure the
accuracy of the financial statements. as well as the auditor has
the right to obtain appropriate audit evidence to form the basis
of his opinion. The research recommends. the need to develop
previous laws and legislations that issued and regulating the
accounting and auditing profession in Yemen. the necessity of
strengthening the mechanisms of corporate governance rules.
activating the role of internal control and introducing the risks
of creative accounting practices to investment decisions and
the importance and role of the standard of evidence in financial
institutions.

Key words: creative accounting - IAS500 - audit evidence -

financial statements.
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Abstract,

The research problem of this study is illustrated in how to
make of the values and artistic aesthetic feature of Arabic letters
in creating plastic art panting works.

This study aimed at finding painting solutions to benefit
students at the Art Education department.in thamar university.

The researcher reached the following significant results:

Outcomes of a group of artistic works emphasizing the
inspiration from the importance of the Arabic letter as an artistic

item.
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achievement takes place.
Pay more attention to motivating project people through assigning
challenging tasks to project team members and establishing collaborative

project environment.
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environment in order to improve project performance.

Salary unexpectedly shows no significant influence on the time performance
of construction projects in Yemen. This finding contradicts the findings of the
previous studies conducted in different countries such as; (Zakeri et al., 1997;
Kazaz et al., 2008; Parkin et al., 2009; Kibuchi, 2012 & Orando, 2013). This
finding can be attributed to the finding which showed that the project people in
Yemen are highly achievement-motivated.

Findings reveal that work conditions have no significant impact on project
performance. This finding is in line with the results of Kibuchi (2012) who found
that work conditions do not influence the performance of construction projects
in Kenya. This finding may be attributed to the difficult nature of working on
construction project sites. The offices of the project team are often located near
the project site. Also, their work requires their availability on site in all conditions
of weather.

Job security and advancement show no significant impact on construction
project performance. The researcher attributes this finding to the temporary nature
of recruitment of project teams in the construction industry in which project team
members are often hired for executing only one project.

To summarize, motivation significantly influences construction project
performance. The study findings provide project practitioners with understanding
of the significant impact of motivation on project performance. The study will
encourage the construction practitioners to focus on providing the motivational
factors that are most preferred by project people and have significant influence
on project performance. This will help project managers to motivate their team
members efficiently.

RECOMMENDATIONS:
Based on the study findings, project managers are recommended to improve
the performance of project teams towards achieving the timely completion of
construction projects by;
Motivate project team members by identifying the needs of each project
individual.
Appreciate the achievement of each individual immediately after the
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(Constant) | .206 221 931 354

Achievement | .295 .081 367 3.635 .000

3 Appreciation | .279 072 360 3.854 .000

Witﬁ‘fgﬁ::;ﬁg 257 084 233 3.053 | .003
Dependent Variable: Project Performance

Previous studies support this finding. Orando (2013) identified appreciation as
the third motivational factor influencing the productivity of construction projects
in South Africa. Kibuchi (2012) also concluded that appreciation by direct
supervisor significantly contributes to the performance of construction projects in
Kenya. This finding can be accepted because appreciation forces the behaviors of
team members to work harder and repeat the acknowledged achievement (Gido
& Clement, 2011).

In spite of the significant impact of appreciation on project performance proved
by this study, respondents perceived that their achievements are moderately
appreciated. This finding indicates that their achievements are not appreciated as
highly as required to be well motivated towards working harder to improve project
performance. Therefore, project managers should appreciate the achievements of
each project team member to achieve better project performance.

Study findings reveal that relationship with colleagues is the third influential
motivational factor. This finding indicates that good relationships between project
people should be established to improve project performance. For example,
Orando (2013) identified relationship with colleagues as the third motivational
factor influencing productivity in construction projects in South Africa. Orando
also emphasized that good relationship with colleagues help in improving the
effectiveness of project team. This finding seems to be accepted due to the
role of good relationship among project people in improving communication
and exchange of information, promotion of the discussion of ideas (Orando,
2013), and helping the team members who have difficulties in performing their
tasks that leads to develop their skills (Gido & Clement, 2011). Furthermore,
the collaborative team members are highly likely to work with minimum team
conflict. Therefore, project managers should establish a collaborative project
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regression analysis, all insignificant variables (sub-factors) are excluded and thus
only variables that have a significant impact on project performance remain in
the model.

Results presented in Table (6) revealed that out of the ten motivational
factors investigated in this study, only three motivational factors- achievement,
appreciation, and relationship with colleagues- significantly influence project
performance. However, the other seven motivational factors (salary, relationship
with direct supervisor, job security, work itself, work conditions, advancement
and company policy) were excluded from the model indicating that they have
no significant influence on project performance. Based on the beta values in
model 3 of Table (6), achievement proved having the highest impact on project
performance (Beta=.367, p < .05), followed by appreciation (Beta=0.360, p <
.05) and relationship with colleagues (Beta=.233, p < .05). Achievement proved
having the highest positive influence on project performance.

This finding indicates that satisfying the team members’ need for achievement
significantly positively contributes to achieving the timely completion of
construction projects. This finding is attributed to the significant role of
achievement in directing the behaviors of project team positively towards setting
challenging goals, willingness to work hard, increased commitment to achieving
goals, looking for efficient methods of work execution (Mullins, 2007).

Table (6): Multiple Stepwise regression between motivational factors and
project performance

Unstandardized Standardized
Model Coefficients Coefficients .

T Sig

B Std.

Beta

Error
1 (Constant) .768 .167 4.589 .000
Achievement .679 .046 .843 14.770 .000
(Constant) 712 153 4.637 .000
2 | Achievement .399 077 .495 5.167 .000
Appreciation 321 .074 414 4.315 .000
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motivational factors have significant impact with (P=.045) which were company
policy and work conditions.

Findings revealed that appreciation is the motivational factor that most
significantly preferred by respondents to be motivated, followed by achievement.
These two motivational factors were identified as extremely significant for
motivating project people as while the other eight factors were identified as very

significant for motivating project team.

Table (5): Regression Coefficient Motivation and Project Performance

Unstandardized | Standardized
Model Coefficients Coefficients )
B Std. { Sig.
Error Beta
1
Constant
008 ( ) -.029 977
267
Achievement 207 .092 257 2.239 .028
Advancement 182 .072 .193 2.528 013
Work itself -.116 .088 -.114 -1.316 .192
Appreciation 286 .082 .368 3.486 .001
Company Policy -.155 .076 -.185 -2.040 .045
Relation with colleagues | .209 .085 .189 2.452 016
Job Security .050 .041 .071 1.229 223
Relatlogzﬁgvvgg Direet| 041 | 064 046 640 | 524
Salary .045 .058 .056 177 439
Work Conditions 140 .069 .162 2.034 .045
Dependent Variable: Project Performance

4.3 Stepwise Regression analysis at the sub-factor level
Regression analysis using stepwise approach was conducted between the
sub-factors of each main human factor and project performance. In stepwise
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This finding may be because the project team members were identified as highly
achievement motivated. According to Mullins (2007), achievement motivated
employees consider money as a means of feedback to their performance. This
finding may also be due to the possibility that the participating respondents were
satisfied with their salaries.

Identifying the motivational factors that most significantly preferred by project
people will help project managers to pay more attention to providing such factors

to motivate project team members efficiently.

4.2 Regression analysis

Regression analysis was used to investigate the influence of motivation factors
(independent variables) on project performance (dependent variable).

As presented in Table (4) below, R square was found to be 81.8% which is
considered high. It means that the motivational factors investigated in the study
explain 81.8% of the project performance variance. The result of ANOVA
Test also shows that F test = 81.776 at Sig. = 0.000, which indicate the model
statistically significant.

Table (4): R Square of the Proposed Model

Adjusted R Std. Error of
Ll R SRR Square the Estimate
910? .828 818 0.38 9108
a.

Among the investigated 10 motivational factors as presented in Table (5), six
motivational factors (recognition, achievement, advancement, company policy,
relationship with colleagues and work conditions) have a significant impact
on project performance with (P < 0.05). Appreciation was identified to be the
motivational factor that most significantly and positively influences the project
performance with (P=.001) followed by Advancement with (P=.013), Relation
with colleagues and achievement with (P=.016) and (P=.028) respectively. Two
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6 Job Security 3912 1.0504 78%
7 Work itself 3.857 .8637 77%
8 Advancement 3.846 9419 77%
9 Work Conditions 3.495 1.0041 70%
10 | Company Policy 3.429 1.0764 69%

All Motivational Factors 3.925 944 79%

Table (3) shows that Recognition (with RII = 89%) is the motivational factor
that is most preferred by project people followed by Achievement (with RII =
85%). These two factors are perceived by respondents to be extremely significant
for motivating project people. However, the other seven motivational factors
were perceived by respondents to be very significant for motivating them to exert
more efforts at workplace. Therefore, all motivational factors are highly required
to motivate project team members. The study findings indicate that project
people are highly motivated by appreciating their achievements. Therefore, to
motivate the project people efficiently, project managers should appreciate the
achievements of each project individual.

Achievement proves to be the second motivational factor preferred by Yemeni
construction workforce to be well motivated towards exerting more efforts at
workplace. This finding indicates that Yemeni construction team members are
highly achievement-motivated. They are motivated by assigning challenging
jobs to them. This finding is supported by Venkatesan et al. (2008) who identified
achievement as the most significant motivational factor for motivating the
engineers of construction projects in India. This finding indicates that satisfying
the project team members need for achievement strongly motivates them and
hence improves project performance.

Salary is surprisingly ranked as the third motivational factor preferred by the
construction workforce in Yemen. This finding contradicts the findings of many
previous studies conducted in different countries and found salary as the most
important motivational factor favored by construction workers (Zakeri et al.,
1997; Kazaz et al., 2008; Parkin et al., 2009; Kibuchi, 2012 & Orando, 2013).
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6 Recognition 3.21 1.13 64%
7 Work Conditions 3.18 1.02 63%
8 Job Security 2.88 1.25 58%
9 Salary 2.87 1.08 57%
10 | Company Policy 2.75 1.05 55%

All Motivational Factors 3.34 0.80 67%

However, salary and company policy were identified as the least motivational
factors implemented in construction projects with mean values of 57% and 55%
respectively. This may be attributed to the focus of construction companies that
are management by the owners themselves on reducing project costs. They give
less priority for providing a salary that motivates the project team members. They
provide the lowest possible salaries to reduce the cost and increase their profits.
The study findings also indicate that the policies of construction companies
are established to ensure increasing productivity with giving less priority to

employees’ motivation.

4.1 The most motivational factors preferred by project people (team members)
The project people (team members) were asked to identify, what extent they
consider each motivational factor is significant to motivate them towards exerting

more efforts in the project.

Table (3): The degree to which each motivational factor is preferred by
project people

Rank | Factors Mean Std. Per(clgllt)age
1 Recognition 4.451 7784 89%
2 Achievement 4.242 9109 85%
3 Salary 4.066 1.0729 81%
4 Relationship with colleagues 4.000 .8028 80%
5 Relatiopship with Direct 3.956 0418 79%
Supervisor
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4 | The team established a sense of
urgency and adjustments were
promptly made to maintain or
improve the schedule

When needed, the project schedule
was quickly updated.

3.10 1.01 62%

5 | The project time schedule was

o
updated. 3.09 1.21 62%

6 | The project was completed on time. 2.49 1.08 50%
Project Performance 3.13 0.74 63%

Table (2) shows respondents perceived of the project team members were
moderately motivated (67%). Also, four motivational factors were implemented
to a large extent as perceived by companies top management’s members;
Relationship with colleagues (78%), advancement (75%), work itself (73%),
achievement (70%). The respondents perceived that they moderately experienced
six motivational factors: Relationship with direct supervisor (68%). Recognition
(64%), work conditions (63%), job security (58%), salary (57%), and company
policy (55%). Relationship with colleagues was determined as the motivational
factor that was most experienced by respondents. The average of (RII) for all

motivational factors is (67%).

Table (2): Descriptive analysis of motivational factors by companies’ top

management’s team members

Rank | Factors Mean | Std. Dev. | Percentage (RII)
1 Relation with colleagues 3.89 0.80 78%
2 Advancement 3.73 0.93 75%
3 Work itself 3.64 0.86 73%
4 Achievement 3.48 1.09 70%
5 gj;f;giﬁ‘p with Direct 339 | 0.98 68%
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out of 135 questionnaires were distributed. Only 91 questionnaires were valid for

analysis with response rate of 85.9%.

4. DATA ANALYAIA AND FINDINGS

Table (1) presents the descriptive analysis of project performance variables. The
value of responses assessing the overall time performance of projects as perceived
by the respondents is (RII =63%) which is moderate. The RII of “Documentation
and reports were prepared on time” scored (70%) as the highest item affects
Project performance followed with “Dates of performing the main activities were
clearly mentioned” with (68%). However, “The project was completed on time”
was scored (50%) as the lowest item. This indicates that the projects are poorly
performing. This finding is in consistent with the findings of Al-Seraji (2010)
who found that (91%) of construction projects in Yemen experience delays.
This finding is also supported by the previous studies of Alaghbari and Sultan
(2015), Alaghbari et al (2018) and Kassem et al. (2020) which emphasized that

construction projects in Yemen suffer from poor performance.

Table (1): Descriptive analysis of project performance

Std. Percentage

Rank Factors Mean | peviation | (RIN)

1 | Documentation and reports were

0
prepared on time 3.52 1.12 70%

2 | Dates of performing the main

0
activities were clearly mentioned. 341 101 68%

3 | Unforeseen conditions like
site conditions were taken into 3.15 1.20 63%
consideration in the project schedule
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and project success. However, their study did not investigate the influence of
many motivational factors that have been considered by previous studies to have

significant influence on project performance.

3. METHODOLOGY

The study used a quantitative research approach. It focuses on the influence of
motivation factors (independent variables) on construction project performance
(dependent variable).

The questionnaire was developed based on previous studies and used as a tool
to collect data for this study. The respondents are requested to select construction
projects executed in Yemen during the past ten years in which they were involved
and answer the questionnaire based on their experience in the chosen projects.
Likert scale was applied and used in the questionnaire to assess the individual’s
opinion of the given questions. Rrespondents were required to score on Likert-
scale from 1 - 5 points where: (1= strongly disagree to 5= strongly agree). These
scales are 25- item scale measuring motivation developed by Tech-Hong and
Waheed (2011). However, the dependent variable (project time performance)
measured using the time measure using a 6 -item scale developed by Azmy
(2012). The scales used in this study have acceptable validity because Cronbach’s
Alpha of all scales ranged between 0.838 and 0.95.

The population of this study was 67 construction companies which registered
and classified as First Class Contractors in the Ministry of Public Works
and Highways that executed construction projects in the last ten years. The
respondents were selected in two stages. Forty construction companies included
in the contractors’ list were sampled in the first stage. Due to the current war in the
country, the sample size was 18 contractors representing 45% of the study total
population. In the second stage, at least 4 project team members who worked
together in a project executed by each sampled contractors are targeted. The
selected project team members include project manager, engineer, Supervisor,

project human resource manager, surveyor, etc. 115 questionnaires were received
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In studying the influence of human factors on construction project productivity
in South Africa, Orando (2013) emphasized the significant impact of motivating
project people on construction project productivity. Of the five human factors
investigated by the study, motivation was found to be the second human factor
influencing project productivity. Also, the study identified 12 motivational factors
and found salary to be the most influential motivational factor that affects the
construction project productivity.

Martiz and Ogwueleka (2013) investigated the motivational factors that affect
the behaviours of construction project individuals towards project success in
Nigeria. The study used qualitative and quantitative approach and collected
data from 63 construction practitioners representing 10 contractors. The study
identified 33 motivational factors and concluded that motivation positively
influences the project team’s behaviour to improve the project performance.
Using relative importance index, the study found that rewards, promotions
and participation in decision making are the motivational factors that most
significantly influence the construction people’s behaviour towards achieving the
highest project productivity and thus successful completion of project.

Lawal and Okhankhuele (2014) studied the influence of motivation on project
execution in Nigeria. Having answers from 61 respondents through 14-item
questionnaire and using regression analysis, their study concluded that motivating
project team strongly positively related to project performance. The study also
identified salary as the most influential motivational factor influencing project
performance followed by recognition. Therefore, the project workforce must be
motivated to enhance the construction project productivity.

Dwivedula and Bredillet (2009) investigated the relationship between
motivation and project success in various industries. Their research studied
the influence of five motivational factors (perceived equity, work climate, job
security, employee development and objectivity). The correlation and regression
analysis of the data collected from 199 project workers through questionnaire

demonstrated a moderate to strong relationship between motivational factors
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different countries. Furthermore, motivation in project environment positively
affects the behaviours of construction project people towards improving their

performance and thus enhancing project performance.

2.3 The influence of motivation on construction project performance

According to Kazaz et al. (2008) the productivity of construction project
workforce is associated with motivating them. They also emphasized the
significance of motivating workforce because the quality of their performance
depends primarily on motivation. Therefore, motivation enhances the productivity
of project workforce. Additionally, Jarkas et al. (2015) who identified motivation
as a significant factor that significantly influences productivity in construction
projects in Kuwait. Therefore, to increase the productivity of project workforce
and hence improve project performance, project team members should be
motivated.

Motivation significantly contributes to cost saving, improved productivity, the
satisfaction of project people, and better quality of work. However, the absence
of project team’s motivation results in conflict among project team members. It
also decreases productivity and may lead to a complete failure of meeting the
project goals. A highly motivated project team always put exert efforts eagerly to
make high-quality work and considerably contribute to achieving project goals
(Verma, 1998).

Motivating project team is highly required for achieving timely completion of
projects. Well-motivated workers are promoted to use their highest efforts and
thus significantly play a vital role in achieving the timely completion of projects.
Motivation inspires workforce to enhance their performance and hence improve
project performance. Well-motivated employees exert more efforts towards
achieving the firm’s goals through good performance. They continuously look for
better ways of efficient work execution to enhance performance. Therefore, project
managers should understand the aspects of human behaviour to continuously
motivate the project team members (Verma, 1996; Lawal & Okhankhuele, 2014).
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studies of Aiyetan and Olotuah (2006) and Venkatesan et al. (2009) concluded
that the nature of job is the third most important factor to motivate construction
workforce. Therefore, willingness to accept responsibility is a major behaviour

that is positively directed by the work itself motivational factor.
Relationship with direct supervisor

Previous studies indicate that good relationship with supervisor significantly
motivates project team members. For example, Kazaz et al. (2008) who
emphasized the importance of supervising labours during project execution as
poor supervision can cause project delay and cost overruns. Furthermore, Yisa
et al. (2000) identified disrespect from supervisors as the highest demotivating

factor of construction site managers in Iran.
Job Security

Sekhar et al. (2013) considered job security as a significant motivator especially
for younger employees. Monese and Thwala (2012) found that job security is the

most significant factor that influences construction workforce in South Africa.
Salary

According to Kazaz et al. (2008) salary is the main reason that forces an individual
to work in a job due to its importance in satisfying the physiological needs that are
the basic needs of people. Inadequate payment makes the construction workforce
unsatisfied and this negatively affects their performance. In addition, Parkin et
al. (2009) concluded that money is the most influential motivational factor for
motivating construction workers in Turkey. Furthermore, Zakeri et al. (1997)
found that money is the most significant motivating factor among the Iranian

construction workforce.

To summarize, previous studies emphasized the significance of motivating
construction workforce to achieve better project performance. The motivational
factors that most significantly influence project performance are different from

country to country. This may be due to the difference in employees’ need in the
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the behaviours of project team members towards improving their performance.
Therefore, literature stressed the significant impact of appreciation on employees’

performance.
Achievement

Achievement motivation is defined as the ability that inspires people (Tatar et
al. 2011). Venkatesan et al. (2009) identified achievement as the most significant
motivator for project engineers in India, followed by appreciation. Also, Aiyetan
and Olotuah (2006) found that achievement is ranked the second important

motivator after salary in the construction industry in Nigeria.
Relationship with colleagues

Previous studies emphasized the importance of establishing good relationships
between project team members to performance in construction projects as
it contributes to improving communication and building respect among the
project team members (Orando, 2013). According to Gido and Clements (2011),
cooperative project team members are willing to help the team members who
have difficulty in performing their tasks and hence improve their skills. In
addition, Orando concluded that relationship with colleagues is ranked the fourth
motivational factor influencing productivity of construction projects in South
Africa.

Above studies indicate that good relationship with colleagues motivates project
team members and positively directs their behaviours of being cooperative,
willingness to help and respect colleagues and sharing information and ideas

about work.
Work itself

The job that requires various skills to be done intrinsically motivates employee
more than the task that needs only one skill Hackman & Oldham (1980).
Therefore, the employees can be motivated by giving them tasks that require more

skills so as to develop their skills and assist them to take more responsibility. The
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The successful completion of construction project is related to its performance.
The construction project is successful if the project goals of time, cost and quality
are achieved (Omran et al. 2012). However, Ashraf & Rowlinson (2015) citing
Cheng et al. (2012) stated that the concept of successful project performance is

very subjective and its description depends on the study context.

Previous studies showed that human factors significantly influence construction
project performance. For example, Orando (2013) considered human factors as
critical sources of enhancing project performance. Kibuchi (2012) also found that
human factors significantly help in improving construction project performance.

Orando (2013) studied the impact of human factors on the productivity of con-
struction projects in South Africa, which were motivation, skill development,
communication, leadership and organizational culture factors.

Previous studies indicate that motivation significantly influences organization’s
success. This view is in consistent with that of Yusoff et al. (2013) who stressed

the importance of motivating employees for organization’s success.

2.2 The motivational factors

This study will investigate the influence of ten motivational factors identified
by Herzberg’s theory: appreciation, achievement, work itself, advancement,
relationship with colleagues, relationship with direct supervisor, job security,
salary, company policy, and work conditions. These factors are briefly discussed

below.
Appreciation

Previous studies by (Sekhar et al. 2013; Gido and Clement 2011; Kibuchi
2012; Orando 2013) emphasized the importance of appreciation to motivate
construction project team members because people need to be respected and their
achievements to be appreciated. In addition, appreciating employees for their
good work significantly motivates them, makes them work harder, and to be more

loyal to the company. Those studies suggested that appreciation positively drives
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project delays due to neglecting the human factors in project environent. Many
construction projects in Yemen do not meet their time goals. According Alaghbari
& Sultan (2015) and Alaghbari et al., (2018) and the construction industry in
Yemen experiences project delays. Besides, Al Seraji (2010) found that 91% of
building projects experience delays. Due to such delays, contractors incur much

costs and thus their profits decraase.

To sum up, the construction industry is a major industry in Yemen, like any
other developing country. The industry suffers from poor performance due to
many challenges and difficulties. This study assumes that a better understanding
of motivational factors which part of human factors that influence project
performance will help in better management of project people and thus enhancing

the project performance.

The study findings will help in improving project performance by maximizing
the project individuals’ output. Additionally, it will help project managers to
manage project people properly by motivating them, building effective project
team working with minimum team conflict to improve project performance and

overcoming the problems related to workers’ behaviors.

2. LITERATURE REVIEW
2.1 The construction project performance

Project performance is defined as “an evaluation of how well individuals,
groups or organizations have done in pursuit of a specific objective” (Ankrah
2007). Project performance is also defined as “a construct that measures the
extent of successful completion of project” (Cheng et al. 2012). Furthermore,
Kibuchi (2012) defined project performance as “the scale of completion of a
project within the original set budget or set cost target (contract sum), the set
of specifications or the standards of workmanship, the contract period, client

satisfaction and environmental sustainability. ”

Many researchers have extensively studied construction project performance.
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1. Introduction

The construction industry in Yemen is suffering from poor performance leading
to time and cost overruns. Most local projects in Yemen always experience cost
overruns and delays. Certainly, there are high rates of cost and time overruns
due to the project delays, inadequate documentation, shortage of resources, poor
planning, unstable prices and decreased contribution to the socio-economic
growth in the country (Najib et al 2018; Gamil and Rahman 2020; Sultan and
Alaghbri 2020; Alaghbari et al 2018; and Kassem et al. 2020).

Previous studies by (Alaghbari et al. 2018; Alaghbari and Sultan 2015; Najib
et al. 2018; Gamil and Rahman 2020; Sultan and Alaghbari, 2017; Kassem et al.
2020) indicated that the Yemeni construction sector is facing many challenges and
problems. The methods of building have been quickly changing from traditional
to modern methods of building. This is considered a major challenge facing the
construction industry in Yemen. As a result, the industry has been incapable
of meeting the requirements of the increasing modern forms of construction
management. In addition, Gamil and Rahman (2020) and Alaghbari et al (2018)
found that some of the problems that the construction industry in Yemen is facing
are the insufficient use of materials, unfair competition among contractors, poor
planning, lack of highly skilled labor, limited funding, poor management and
supervision, and lack of efficient human resources management. The failure of
the Yemeni construction industry is associated with many factors that accumulate
to the current state of the construction industry (Najib et al. 2018). Many
governmental financed projects have been suspended or failed to achieve their
initial plans and thus made a financial burden to the industry and the expansion of
urbanization Sultan and Alaghbari (2018) and Alaghbari et al (2018 ). Gamil and
Abdul Rahman (2020) identified the factors of failures which comprised of five
different categories which included management and leadership related factors
(MLF) and human resources related factors (HRF).

Many construction projects in Yemen experience poor performance leading to
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index (RII) was determined the most significant motivation factors.
In addition, multiple regression analysis used to find the influence
of motivation factors. The top motivational factors ranked by
companies’ managements were; (1) relationship with colleagues,
(2) advancement, (3) work itself, and (4) achievement. Among
the 10 motivational factors investigated, only three motivational
factors- achievement, appreciation and relationship with colleagues-
significantly influence the time performance of construction projects.
The findings imply that the time performance of construction
projects will be improved if motivation factors are properly applied
in construction project environment. The study recommended proper
handling of motivation factors which are a part of human factors for
achieving improved project time performance.

Keywords: Motivation factors, Human factors, Construction Projects,
Project performance, RII, Yemen.
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Abstract.

Human factors seem to be not highly respected
in construction projects in Yemen. Construction
project managers and contractors focus on
the technical skills of project key individuals.
However, less attention is paid to their capabilities
of managing project people. This study is to
identify motivation factors that most significantly
influence construction project performance. The
data were collected through a questionnaire from 91
construction project team members representing 18
project teams executed by 18 first-class construction
companies in Yemen. The relative importance
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Zone
I 2A 2B 111
Torsion Torsion Torsion Torsion
Node L kN.m kN.m kN.m kN.m
2149 EQX 0.795 1.529 1.957 2.572
Table 7 Comparison of Torsion for Vertical Members
Zone
I 2A 2B I
Bending Bending Bending Bending
Node L kN.m kN.m kN.m kN.m
78 EQX 492.97 948 1213.5 1706.4

Table 8 Comparison of Bending for Vertical Members

8. conclusions

The results as obtained zone I, 2A, 2B and zone III using STAAD PRO 2006
Dynamic Analysis are compared for different categories under different nodes and
beams.

As per the results in Table 6 and 7, we can see that there is not much difference in
the values of Shear Forces and torsion moment as obtained by Dynamic Analysis
of the RCC Structure.

As per the results in Table 5 and 8, we can see that the values for Axial Force and
Bending Moments there is much difference.

This paper takes mainly the character of the geological nature of the Arab region.
The research was mainly subjected to discussing seismic loads. By reviewing the
seismic impact, it is evident the importance of taking into account the foundation
soil.
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Figure 9 Deflection diagram (Dynamic

Figure 8 Shear Force Diagram
Loading)
Zone
I 2A 2B I
Axial Force | Axial Force | Axial Force | Axial Force
Node | L/C kN kN kN kN
83 EQX 1547.07 2975.14 3808.18 5355.25
Table 5 Comparison of Axial Forces for Vertical Members
Zone
I 2A 2B 11
Shear Force | Shear Force | Shear Force | Shear Force
Node | L/C kN kN kN KN
447 EQX 100.7 193.6 176 348.6
Table 6 Comparison of Shear for Vertical Members
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132.00m
] ©a 2a ez s
Figure 4 Plan of regular building Figure 5 Elevation View of regular
building
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a)External-0.20m)
10 | Walls
b)Internal-0.10m)
.11 | Thickness of slab 150mm
.12 | Earthquake load UBC
.13 | Type of soil Type -1I, Medium soil
14 | Ee fck N/ mm2(Ec is short' tqnﬂSOOO
(static modulus of elasticity in N/ mm?2
15 | Fek fc k N/ mm2(Fck is charas:teriéﬁc\/O]
' cube strength of concrete in N/ mm?2
.16 | Live load 3.50kN/ m2
.17 | Floor finish 1.00kN/ m2
.18 | Water proofing 2.500kN/ m2
19 | Specific wt. of RCC kN/ m2 25.00
.20 | Specific wt of infill kN/ m2 20.00
.21 | Static analysis .Equivalent static lateral force method
27 | Software used STAAD-Pro for both static and dy-
namic analysis
compressive strength of 150mm cube
23 | Specified characteristic at 28 days for C-30 grade concrete -
30N/ mm?2

Table 3 Dynamic Characteristic Parameters

Z 1 2A 2B 3 4
UBC 0.075 0.15 0.2 0.3 0.4
Table 4 Zones Coefficient

the interaction of a building, its foundation and the underlying soils may have

important effects on the behavior of each of these components as well as on the
overall system behavior
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7. Calculus Model and Methods Of Analysis

All design against seismic loads must consider the dynamic nature of the load.
However, for simple regular structures, analysis by equivalent linear static meth-
ods is often sufficient. This is permitted in most codes of practice for regular, low-
to medium-rise buildings. It begins with an estimation of base shear load and its
distribution on each story calculated by using formulas given in the code. Equiva-
lent static analysis can therefore work well for low to medium-rise buildings with-
out significant coupled lateral-torsional modes, in which only the first mode in
each direction is considered. Tall buildings (over, say, 75 m), where second and
higher modes can be important, or buildings with torsional effects, are much less
suitable for the method, and require more complex methods to be used in these
circumstances.

For the analysis of multi storied building following dimensions are considered
which are elaborated below. In the current study main goal is to compare the Dy-
namic Analysis for different zones (Table 4) of symmetrical (Rectangular) build-
ing [5](Table 3).

Static and Dynamic Parameters:-

Design Parameters- Here the Analysis is being done for 35 stories (rigid joint reg-
ular frame) building by computer software using STAAD-Pro.

Particulars Dimension/Size/Value
.1 | Model Stories 35
.2 | Seismic Zones IInd¢ I1Ird
.3 | Floor height 3.6m
4 | Depth of foundation 2.4m
.5 | Building height 132m
.6 | Plan size 25mx45m
.7 | Total area 11255q.m
.8 | Size of columns 0.9mx0.9m
.9 | Size of beams 0.3mx0.50m
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6. SEISMICITY

Some earlier information on the seismicity of the Eastern Mediterranean and
the Middle East has been summarized by Ambraseys (1978) [3]. On the basis of
somewhat limited information, the following relationships were suggested for the
maximum acceleration (amax) and velocity (vmax), in terms of the earthquake
magnitude M and the focal distance from the source to the site, R:

log (amax) = 0.46 + 0.63M - 1.10 log(R) (1)
log (vmax) =-1.36 + 0.76M -1.22 log(R) (2)

The above relationships were considered to be applicable for an earthquake
magnitude M no greater than 6. Site-specific assessments made for the Emirates
towers in Dubai, carried out in 1996, indicated that the peak ground acceleration
(PGA) for the horizontal component of motion was 0.072 for a 475 year return
period and 0.12 g for a 2000 year return period. The corresponding PGA values
for vertical components were suggested to be 0.043 and 0.073 g. More recently,
the United States Geological Survey (USGS) has published a seismic risk map.
This map indicates that most of the Arabian Peninsula is relatively benign from
a seismic viewpoint, but in the vicinity of Dubai, a peak bedrock acceleration of
the order of 0.2g may occur with a 10% probability in 50 years, i.e. with a return
period of 475 years. Abdalla and Al-Homoud (2004)[1] have presented the results
of a seismic hazard assessment of the United Arab Emirates (UAE) based on a
probabilistic approach. They have concluded that the most seismically active
region in the UAE is the northern section, which includes Dubai. For this area, the
PGA on bedrock was found to range between about 0.22g for a return period of
475 years to 0.38g for a return period of 1900 years. The former value is consistent
with that for the area around Dubai from the USGS map in Figure 8, but they
are significantly larger than the values assessed for the Emirates Towers. It would
therefore appear desirable for careful site specific studies to be made for future
developments in the UAE, rather than adopting a more “broad-brush” approach
for the region. It is relevant to note that there was a significant “shake” in Dubai
in September 2008 that caused the evacuation of a number of high-rise buildings.
The epicentre of the earthquake was in southern Iran, about 400km from Dubai,
and measured 6.2 on the Richter scale.
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It is of interest to have some idea of the acceptable levels of dynamic motion,
which can be expressed in terms of dynamic amplitude of motion, or velocity
or acceleration (e.g. Boggs, 1997)[7]. Table 2 reproduces guidelines for human
perception levels of dynamic motion, expressed in terms of acceleration (Mendis
et al, 2007)[18]. These are for vibration in the low frequency range of 0-1 Hz
encountered in tall buildings, and incorporate such factors as the occupant’s
expectancy and experience, their activity, body posture and orientation, visual
and acoustic cues. They apply to both the translational and rotational motions
to which the occupant is subjected. The acceleration levels are a function of the
frequency of vibration, and decrease as the frequency increases. For example,
allowable vibration levels at a frequency of 1 Hz are typically only 40-50% of
those acceptable at a frequency of 0.1 Hz. It is understood that, for a 10 year return
period event, with a duration of 10 minutes, American practice typically allows
accelerations of between 0.22 and 0.25m/s2 for office buildings, reducing to 0.10
to 0.15 m/s2 for residential buildings.

Level Acceleration

of m/s2 Effect
1 <0.05 Humans cannot perceive motion
) 0.05-0.1 Sensitive people can perceive motion. Objects may

move slightly

Most people perceive motion. Level of motion
3 0.1-0.25 may affect desk work. Long exposure may produce
motion sickness.

4 025 - 0.4 Desk work difficult or impossible. Ambulation still

possible.
People strongly perceive motion, and have
5 0.4-0.5 difficulty in walking. Standing people may lose
balance.
Most people cannot tolerate motion and are unable
6 0.5-0.6
to walk naturally.
7 0.6-0.7 People cannot walk or tolerate motion.
8 > 0.85 Objects begin to fall and people may be injured.

Table 2 Human Perception Levels of Dynamic Motion (Mendis et al, 2007) [18]

I 2020 Growos -5u353) o dially ualit sl 210 Sl ASU) dasl> |




Foundation and Analysis of Multistoried High-Rise-Building

5. Dynamic Loading

Issues related to dynamic wind loading are generally dealt with by the structural
engineer, with geotechnical input being limited to an assessment of the stiffness
and damping characteristics of the foundation system[12, 13]. However, the
following general principles of design can be applied to dynamic loadings:

« The natural frequency of the foundation system should be greater than that
of the structure it supports, to avoid resonance phenomena. The natural
frequency depends primarily on the stiffness of the foundation system and
its mass, although damping characteristics may also have some influence.

« The amplitude of dynamic motions of the structure foundation system should
be within tolerable limits. The amplitude will depend on the stiffness and
damping characteristics of both the foundation and the structure Table 1.

Quantity Value Comments
Based on 52 cases of deep
Limiting Tolerable 106 foundations. Std. Deviation = 55mm.
Settlement mm Factor of safety of 1.5 recommended
on this value
Based on 52 cases of dee
Observed Intolerable 349 foundations. Std. Deviatign =
Settlement mm
218mm
1/500
1/250
(H<24m) Based on 57 cases of deep
Limiting Tolerable 1/330 foundations. Std. Deviation = 1/500
Angular Distortion (24<H<60m) |rad
rad 1/500 From Chinese Code (MOC, 2002)
(60<H<100m) | H = building height
1/1000
(H>100m)
Observed Intolerable Based on 57 cases of deep
Angular Distortion 1/125 foundations. Std. Deviation = 1/90
rad rad

Table 1 Suggested Serviceability Criteria for Structures (Zhang and Ng, 2006)[26]
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to the inertial forces applied by the structure to the foundation system.

4. Geotechnical of Middle East

This section will present some of the available information on geological and
geotechnical characteristics of the Arabian Peninsula (Figure 3), with particular
emphasis on the Emirate of Dubai. Evans (1978)[ 11 ] has provided a summary
of the geology and the soil conditions for a number of countries in the Middle
East, and some of the information below is taken from this source, although more
recent published information is now available on some areas, particularly Kuwait
and Saudi Arabia. The major elements of the structural geology of the Arabian
Peninsula are the Arabian Shield, and the Arabian Shelf, and these, together with
the interior platform and the basins, are summarized by Kent (1978)[ 11 ].

The geology of the Arabian Gulf area has been substantially influenced by the
deposition of marine sediments resulting from a number of changes in sea level
during relatively recent geological time. The area is generally relatively low-
lying (with the exception of the mountainous regions in the north-east), with
near-surface geology dominated by deposits of Quaternary to late Pleistocene
age, including mobile Aeolian dune sands, evaporite deposits and marine sands.
The geology of the United Arab Emirates (UAE)[22, 23], and the Arabian Gulf
Area, has been substantially influenced by the deposition of marine sediments
associated with numerous sea level changes during relatively recent geological
time. With the exception of mountainous regions shared with Oman in the north-
east, the country is relatively low-lying, with near-surface geology dominated
by deposits of Quaternary to late Pleistocene age, including mobile aeolian dune
sands, sabkha/ evaporite deposits and marine sands. Alrifai (2007) [2] presents
some data on unconfined compressive strength (UCS) for relatively shallow strata,
and has found that the UCS values are low, generally between 1 and 3 MPa, with
a considerable scatter in the data. There is relatively little published information
on foundation design parameters for buildings in Dubai. Poulos and Davids (2005)
[23] have presented some information on pile design parameters.
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2.2 Dynamic Characteristics

The dynamic response of tall buildings poses some interesting structural and
foundation design challenges. In particular, the fundamental period of vibration of
a very tall structure can be very high, and conventional dynamic loading sources
such as wind and earthquakes have a much lower predominant period and will
generally not excite the structure via the fundamental mode of vibration. However,
some of the higher modes of vibration will have significantly lower natural periods
and may well be excited by wind or seismic action. These higher periods will
depend primarily on the structural characteristics but may also be influenced by
the foundation response characteristics. As an example, the case of a 1600m tall
concrete tower will be considered. The tower is assumed to have a mass of 1.5
million tonnes, a base diameter of 120m and a top diameter of 30m.

3. Foundation of tall building

Foundation design has traditionally focused on loads applied by the structure,
but as pointed out by Poulos (2007)[20, 21, 22], significant loads can also be
applied to the foundation system because of ground movements[25]. There are
many sources of such movements, and the following are some sources that may be
relevant to tall buildings:

1. Settlement of the ground due to site filling or dewatering. Such effects can
persist for many years and may arise from activities that occurred decades
ago and perhaps on sites adjacent to the present site of interest. Such vertical
ground movements give rise to negative skin friction on the piles within the
settling layers.

2. Heave of the ground due to excavation of the site for basement construction.
Ground heave can induce tensile forces in piles located within the heaving
ground. Excavation can also give rise to lateral ground movements, which
can induce additional bending moments and shears in existing piles.

3. Lateral and vertical movements arising from the installation of piles near
already-installed piles. These movements may induce additional axial and
lateral forces and bending moment in the existing piles.

4. Dynamic ground motions arising from seismic activity. Such kinematic
motions can induce additional moments and shears in the piles, in addition
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Figure 2 Example of Non-Linear Increase in Building Weight with
Increasing Height (Moon, 2008)
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1. The building weight, and thus the vertical load to be supported by the
foundation, can be substantial. Moreover, the building weight increases non-
linearly with height, as illustrated in Figure 2 (Moon, 2008)[19]. Thus, both
ultimate bearing capacity and settlement need to be considered carefully.

2. High-rise buildings are often surrounded by low-rise podium structures which
are subjected to much smaller loadings. Thus, differential settlements between
the high- and low-rise portions need to be controlled.

3. The lateral forces imposed by wind loading, and the consequent moments
on the foundation system, can be very high. These moments can impose
increased vertical loads on the foundation, especially on the outer piles within
the foundation system. The structural design of the piles needs to take account
of these increased loads that act in conjunction with the lateral forces and
moments.

4. The wind-induced lateral loads and moments are cyclic in nature. Thus,
consideration needs to be given to the influence of cyclic vertical and lateral
loading on the foundation system, as cyclic loading has the potential to degrade
foundation capacity and cause increased settlements.

5. Seismic action will induce additional lateral forces in the structure and also
induce lateral motions in the ground supporting the structure. Thus, additional
lateral forces and moments can be induced in the foundation system via two
mechanisms:

a.Inertial forces and moments developed by the lateral excitation of the structure;

b. Kinematic forces and moments induced in the foundation piles by the action
of ground movements acting against the piles.

6. The wind-induced and seismically-induced loads are dynamic in nature, and
as such, their potential to give rise to resonance within the structure needs to
be assessed. The risk of dynamic resonance depends on a number of factors,
including the predominant period of the dynamic loading, the natural period of
the structure, and the stiffness and damping of the foundation system.
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structural and geotechnical design. Many of the traditional design methods cannot
be applied with any confidence since they require extrapolation well beyond the
realms of prior experience, and accordingly, structural and geotechnical designers
are being forced to utilize more sophisticated methods of analysis and design. In
particular, geotechnical engineers involved in the design of foundations for super-
tall buildings are leaving behind empirical methods and are employing state-of-
the art methods increasingly. This paper will review some of the challenges that
face designers of very tall buildings in the Middle East, primarily from a geotech-
nical viewpoint. Some characteristic features of such buildings will be reviewed
and then geological, geotechnical and seismic characteristics of the Middle East
will be taken [3, 16, 17].

1800
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No. Buildings > 150m
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200 —
0 ; . /7 — = . —= ’_| ; ’_‘ ; . .
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Decade

Figure 1 Number of tall building projects built per decade

2. Some pertinent characteristics of tall buildings

2.1 General Characteristics
There are a number of characteristics of tall buildings that can have a significant
influence on foundation design, including the following:
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them. Hence structures in such locations need to be suitably designed and detailed
to ensure stability, strength and serviceability with acceptable levels of safety un-
der seismic effects[24].

The magnitude of the forces induced in a structure due to given ground accel-
eration or given intensity of earth quake will depend amongst other things on the
mass of the structure, the material, and type of construction, the damping, ductil-
ityX and energy dissipation capacity of the structure. By enhancing ductility, and
energy dissipation capacity in the structure, the induced seismic forces can be re-
duced and a more economical structure obtained or alternatively, the probability
of collapse reduced.

Dynamic analysis methods: - It is performed to obtain the design seismic force
and its distribution to different level along the height of the building and to the var-
ious lateral load resisting elements for the regular buildings and irregular build-
ings also as defined in [S-1893-Part-1-2000 in clause 7.8.1[14, 15].

(I) Regular building-

(a) Those > than 40 meter height. in zone IV " and V ™.
(b) Those > 90 meter height in zone II " and III
(ID) Irregular building-

(a) all framed building higher than 12 meter in zone IV " and V .
(b) Those greater than 40 meter in zone IT " and I1I ™.

The last two decades have seen a remarkable increase in the rate of construc-
tion of tall buildings in excess of 150m in height. Figure 1 shows the number of
such tall buildings constructed per decade (CTBUH, 2008)[6, 8, 9] and reveals
an almost exponential rate of growth. A significant number of these buildings
have been constructed in the Middle East, and many more are either planned or
already under construction. Dubai has now the tallest building in the world, the
Burj Dubai, which is estimated to exceed 800m in height when completed, but
another taller tower, the Nakheel Tall Tower, is currently under construction and
will eventually exceed 1000m in height. “Super-tall” buildings in excess of 300m
in height are presenting new challenges to engineers, particularly in relation to
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1. Introduction

Structural analysis is mainly concerned with finding out the behavior of a struc-
ture when subjected to some action. This action can be in the form of load due to
the weight of things such as people, furniture, wind, snow, etc. or some other kind
of excitation such as an earthquake, shaking of the ground due to a blast nearby,
etc. In essence all these loads are dynamic including the self weight of the struc-
ture because at some point in time these loads were not there. The distinction is
made between the dynamic and the static analysis on the basis of whether the ap-
plied action has enough acceleration in comparison to the structure’s natural fre-
quency. If aload is applied sufficiently slowly, the inertia forces (Newton's second
law of motion) can be ignored and the analysis can be simplified as static analysis.
Structural dynamics, therefore, is a type of structural analysis which covers the be-
havior of structures subjected to dynamic (actions having high acceleration) load-
ing. Dynamic loads include people, wind, waves, traffic, earthquakes, and blasts.
Any structure can be subjected to dynamic loading. Dynamic analysis can be used
to find dynamic displacements, time history, and modal analysis.

The criteria of level adopted by codes for fixing the level of design seismic load-
ing are generally as follows:-

(a) Structures should be able to resist minor earthquakes (< DBE), without dam-
age.

(b) Structures should be able to resist moderate earthquakes (DBE) without sig-
nificant Structural damage but with some non- structural damage.

(c) Structures should be able to resist major earthquakes (MCE) without col-
lapse.

“Design Basis Earthquake (DBE) is defined as the maximum earthquakes that
reasonably can be expected to experience at the site once during lifetime of the
structure. The earthquake corresponding to the ultimate safety requirements is
often called as Maximum Considered Earthquakes (MCE). Generally, the DBE
is half of MCE". During an earth quake, ground motion occur in a random fash-
ion both horizontally and vertically, in all directions radiating from the epicenter
.The ground accelerations cause structures to vibrate and induce inertial forces on
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Abstract.

Analysis and design of buildings for static forces is a routine af-
fair these days because of availability of affordable computers
and specialized programs which can be used for the analysis. On
the other hand, dynamic analysis is a time consuming process
and requires additional input related to mass of the structure,
and an understanding of structural dynamics for interpretation
of analytical results. Reinforced concrete (RC) frame buildings
are most common type of constructions in urban, which are sub-
jected to several types of forces during their lifetime, such as
static forces due to dead and live loads and dynamic forces due
to the wind and earthquake. Here the present works (problem
taken) are on a 35" storied regular building. These buildings
have the plan area of 25m x 45m with a storey height 3.6m each
and depth of foundation is 2.4 m. & total height of chosen build-
ing including depth of foundation is 132 m. This paper describes
seismic analysis of high-rise building using program in STA-
ADPro. with various conditions of lateral stiffness system. The
static and dynamic analysis has done on computer with the help
of STAAD-Pro software using the parameters for the design as
per the for the zones and the post processing result obtained has
summarized.

Keywords: High-rise building, RCC Building, Equivalent Static
Analysis, Foundation, Displacement
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VI. CONCLUSION

The paper has explained the various filtering techniques for RFID data filtering
and implemented a new approach to reduce the noise, and eliminate duplication.
The proposed approach uses a dynamic list for the process of filtering and data
organization to avoid process risk of memory overflow that facilitated to reduce
the noise and duplication in a very large. The proposed approach works under
certain conditions such as word threshold, a time threshold, counter threshold and
repeated readings for many times for each tag to get the correct reading which
has reduced processing time for the RFID data. Our experiments have achieved a
significant reduction in the time for reading the RFID data, processing and stor-
ing the records of the RFID tags under different noise rates and arrival rates. The
experimental results also showed a significant reduction in noise and duplication
elimination compared to the de-nosing and duplication approach. Implementation
in an educational setting for management of employee’s attendance resulted in

promising results in de-noising and duplicate elimination.
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We measured the performance this proposed approach under the noise ratio in
some stages ranging from 1 tag/sec, 5 tag/sec, 50 tag/sec, 500 tag/sec and repeated
every tag 10 times. The results showed that the noise ratio is less than 3%. Fig. 4
shows the variability in test results. The RFID reader did not get any noisy read-
ings in all algorithms when the RFID reader reads 1 tag/sec or 5 tag/sec. We noted
the difference between the performance algorithms when the RFID reader read
50 tags/sec or 500 tag/sec. The average of the noise rate for the dynamic RFID
data filtering ranges between 0.085-0.01 tag/sec while the average of the noise
rate for the de-noising and duplication elimination is 0.15 tag/sec. We found that
the dynamic RFID data filtering is better than the other methods in reducing the

noise rate.
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Fig. 4: Time execution under noise rates.
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Counter threshold Yes Yes
Word threshold No Yes

A. Result and Discussion

The aim of this experiment is to measure the performance regarding the execu-
tion time under different arrival rates. We tested the algorithm at different arrival
rate such as 1 tag/sec, 5 tag/sec, 50 tag/sec, 500 tag/sec and repeated every tag ten
times. Fig. 3 shows the variability in test results. The reading has been tested on
1,5,50 and 500 tags/sec. The RFID reader receives the readings very fast at rates of
1 and 5 tags/sec. The difference between the performance of algorithms when the
RFID reader read the reading on 50 and 500 tags/sec is also tested. The average of
the arrival rate for the dynamic RFID data filtering is Less than 0.1 tag/sec while
the average of the arrival rate for the de-noising and duplication elimination is
0.125 tag/sec. The experiments show that the dynamic RFID data filtering is better
than the other methods regarding the arrival rate.

—=8— Denoising and duplication Elimination (tag/sec)

—&— Dynamic RFID data filtering (tag/sec)
0.16

0.14
0.12
0.1
0.08
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0
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Arrival Rate (tag/sec)

Processing Time (secs)

Fig. 3: Time execution under different arrival rates.
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V. SYSTEM PERFORMANCE EVALUATION

In this section, we explained the experimental work that measures the perfor-

mance the proposed approach under noise rate and time execution under different

arrival rates. We compared the performance of this approach with the de-noising

and duplication elimination approach. The results shown in Table 1 indicate that

the proposed approach is better than de-noising and duplication elimination in a

lot of the tasks. The dynamic RFID data filtering approach is capable of effectively

filtering the noisy the data, elimination of duplicates and processing the RFID data

at high speed.

TABLE 1 - SIMULATION RESULT AND COMPARED BETWEEN AP-

PROACHES RFID DATA FILTERING.

COMPARISON OF ALGORITHMS THROUGH COM-

PLETION RATE AND CHARACTERIStICS

Add reading to the list with conditions

Accept missed value
Time threshold
Counter threshold
Word threshold

State of output the reading before applied
rules

State of output record before saved in the
Reading list

Delete record from the list

Noise readings rate (sec)

The arrival rate (tag/sec)

Add reading to the list with conditions

Accept missed value
Time threshold

DE-NOISING
AND DUPLICA-
TION ELIMINA-

TION
No

Yes
Yes
Yes
No

No

No

Only after
0.15
0.125
No
Yes
Yes

PROPOSED
APPROACH
(DRDF)

Yes

No
Yes
Yes
Yes

Yes

Yes

Before & After
Less than 0.1
0.085 -0.01
Yes
No
Yes
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Fig. 1: The RFID system layout.

Fig. 2 shows the real-time test results of the system. The output attendance sheet

for a group of employees shows the Electronic Product Code (EPC) for each atten-

dant, his name, the date and time of place work entry. The RFID system automati-

cally gets the accuracy and error rate in real time.

a2 RFIDViewer =N
Na EFC Frst Name Last Name: TimeStamp a
O E2004133730A010810008358 Basem Qandel 1041872017 £:41:08 PM
Oz E2004133730A00971090A8D8 Aa Aodan 101872017 £:40:56 PM
O E2004133730A00661130A445 Homed Abolayia 1041872017 4:40:55 PM
O E2004133730A027213508FC Hosam Kamel 1041872017 4:40:40 PM
Os E2004133730AD15813508EDC lorahiem Kaka 1DAB/2017 £:40:35 PM
O E2004133730A01 4612809588 Isra Ahahaby 0AB/2017 £:40:31 PM
[WE E20041337311012410208384 Anan Younes 10/18/2017 £:40:31 PM
Os E2004133730A02421120A7D0 Anmed Shata 101872017 £:40:29 P
Oz E20041337311015711404722 Anmed gafar 101872017 £:40:27 PM
Oz E2004133730A02761180A362 Homed Abarody 1018/2017 44026 PM
Oso E2004133730A016210208431 Donya khali 1041872017 4:40:24 PM
O E2004133730A002214708051 Anmed Albradie 1041872017 4:40:22 PM
2 E2004133730A Mrmed Aliasaby DAB/2017 £:40:21 PM
Ot £2004133730A0281 10608083 Hea Ao 10A18/2017 £:40:20 PM
O« £2004133730A01711100AB5C Eyman Asadany 10/18/2017 44013 PM
Os E2004133730A00781 1 70FFF Terahiem Abatal 10/18/2017 £:40:18 P
O3 E2004133730A01180870C231 Asma Wohammed 101872017 £:40:16 M
O3 E2004133730A00661170SFED Amiers Woawad 101872017 £:40:15 PM
O E2004133730A01381140A6FC Gorg Garges 1018/2017 440:14 PM
O E2004133730A005314008750 Homed AbdulMagsoud 10182017 44012 PM
O« E2004133730A02300680C 106 Hasan Alsharaiedy 10182017 4:40:11 PM
O+ E20041337311006209708560 Eyman Amwah 1DAB/2017 £:40:10 P
Ore E2004133730A006213508E1C Armed Nasr 10A8/2017 £:40:07 PM
O E2004133730A00780640D6F7 Dorya Atrabishi 10/18/2017 £:40:07 PM
O E2004133730A01140880C018 Aomed Amansy 10418/2017 4:40:07 PM
O E2004133730A020513408174 Kialed Esaa 101872017 £:40:05 PM
O« E2004133730A019015807661 Aym Abd Al 1041872017 £:40:08 PM
[WEH] E2004133730A020909206CBD Andw Hanien 1041872017 £:40:03 PM
Oz E2004133730A015003608820 A Adyasty 10182017 4:40:01 PM
Ow E2004133730A02211120A7A6 Anmed Ramadan 1041872017 4:39:59 PM
2 E2004133730B00830250F 157 Momed Abu Taleb, 1D/4B/2017 £:38:58 PM
2 £2004133730A00210930892F Armed Ahagrasy 10/18/2017 £:38:56 PM v
<
RFID Viewer Stop Refresh | | View Feport | | Exported Data Delete Tag Clear it | | Delete Records Current Numberis: 43

No. of Attendance: 50 Time Spent in Attendance:  00:01:30 Accuracy for Al 50 Tags Readng:  100% Ermor Rate: 0%

Fig. 2: The employee’s RFID based sample attendance sheet
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25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.

End if.

Else

IF time length is greater than or equal the time-threshold then

Remove the reading from the list

End IF;

End if;

End if.

End For;

For every record of tag that is found in the list DO,

Step 5: IF the current time for latest timestamp is greater than or equal the
time-threshold then

IF State of Output as True then Output reading with Latest timestamp
Remove the tag record from the list

End IF;

Else

Remove the tag record from the list

End IF;

End For.

The proposed approach has been implemented and tested in Employee Atten-

dance Management Systems (EAMS) setting at Sana’a Community College in

Sana’a, Yemen. Fig. 1 shows the RFID system layout.
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Algorithm 1: Dynamic RFID data filtering (DRDF)

Input: the parameter tag ID, detection-time count-threshold, time-threshold.
Word-threshold

Outputs: Filtering out of noise and Duplicates Elimination

e e e e e T e T Y
D e B T Tl D e

20.
21.
22.
23.
24.

A T A o e

For Every incoming reading from the tags Do,
Stepl: IF State of Output as True before then

Delete the tag record from the list.

Else

Step2: IF the word numbers of the tag is not equal the word-threshold then
Delete the tag record from the list

Else

The reading is correct,

Step 3: IF the reading is not on the list then

Add the reading to the list

Determine the detection-time

Save this time in reading initial and last- time stamp
Increment the reading counter by one.

Else

Increment the reading counter by one.

Update the Latest timestamp in detection-time
Output the reading with the Latest -time

End if;

Step 4: IF the count of repeated reading is greater than or equal the count
threshold then

IF the Reading come out before then

Delete the reading

Else

Output Reading with Initial timestamp

Make the output state of reading is true.
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reading from the previous reader and the next reader if the reading is the same
than the reading is correct. Otherwise, the reading will be removed from the list.

The approach does not work for one RFID reader.

IV. DYNAMIC RFID DATA FILTERING

The RFID reader receives enormous amounts of data. It cannot distinguish
between the true and false readings. The following algorithm explains an algorithm
to solve the previous problems. Step 1 starts to check the reading of tag, if the tag
reading has been red before then it is ignored. Step 2 compares the word numbers
of RFID tag reading and word-threshold, if it equals then, the reading is correct.
Otherwise, the RFID tag does not contain any data, or the data is incomplete and
remove tag reading from the list automatically before entering to process.

The advantage of this condition is reducing the noise and improving the way, the
reading that are coming to RFID reader are stored in the list to avoid the risk of
memory overflow that produce much noise readings.

It is noted that we have tested the state of output RFID tag at the beginning of
the algorithm. The Algorithm 1 made the checkpoint to prevent repeated readings
when the state of output RFID tag is true. Therefore, remove the tag record from
the list until the repeated reading does not cause noise, duplication increases the
processing time for data. Step 3 checks every reading from the tag. If the reading is
not found in the list, then add the reading to the list and store the initial timestamp
or latest timestamp of tag reading. Otherwise, increment the counter by one and
update the time detection in reading the Latest timestamp. Step 4 calculates the
number of repeated reading of tag in the RFID reader. If the number of readings is
greater than or equal a count-threshold, then the reading is correct. Otherwise, the
reading is noise and is removed from the list.

Also, the algorithm calculated the time of repeating the tag in step 5, if time length
is greater than time-threshold, then output the reading with Latest timestamp and
remove the tag record from the list. Otherwise, the reading duplication and remove
the tag record from the list.
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efficiently. It requires less buffer space for history storage to reduce the De-
noising and duplicate elimination. The performance of the proposed method is
dependent on the average of arrival rates for the tags. The highest rate of read-
ing arrived in 1000 tags/sec, but the reading rate after 500 readings/sec resulted
in longer delays.

Mabhdin et al. [7] proposed the de-noising with elimination duplication algo-
rithm to improve performance and get rid of the redundancy. The algorithm has
studied output readings while checking for the readings which has been output
before. If the reading not been output before then the state of the output is set to
true and no duplication is declared. Otherwise, delete the reading. The perfor-
mance of the algorithm has focused on the small list of distinct readings. Their
results showed increase in processing time whenever the arrival rate increased.

Roozbeh et al. [11] proposed a method that processed data to improve perfor-
mance and get rid of redundancy. The method keeps an initial timestamp for all
existing items that are detected in the reader area. It compared between the ini-
tial timestamp for all existing RFID tags and the tags that are coming after each
reading. [f RFID reader receives any different reading with the existing one, the
difference explains that the RFID reader has added the tag to the list of reading
or removing the tag from the reader area. The method cannot work well with
passive RFID tags because of the occurrence of false readings.

Kamaldin et al. [12] proposed a method for processing duplicate data. The
method modified the Bloom approach to improving the performance. The ap-
proach has used the single hash function. They compared their results with the
three previous approaches Bloom filter, d-left time Bloom filter. The result has
shown that filtering of redundant data is better than other approaches in the
three types of processing such as true positive rate, false positive rate and ex-
ecution time. The Bloom approach is very complex and needs a lot of time [13].

Peng et al. [14], proposed an approach which works with multiple RFID tag
readers for cleaning the false negative and false positive readings. The idea of

this approach is that the RFID reader compares the current reading with the
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The signals are visible to some readers and invisible to another. Identification
of the tagged object is necessary to be confirmed if it gets the positive reading.
Otherwise, the reader uses the probabilities P for identifying the tagged object
(8].

E  Other Techniques [8]

Bai et al. [6, 9, 10] proposed a new method that has named a sliding window
for de-noising. This method has a low occurrence rate. It used the FIFO queue
“win-buffer” to solve the problem and stored the data. The win-buffer holds the
sliding windows of reading the size of sliding windows that pass with the times.
The method used Threshold of EPC values to reduce noise. The performance of
this proposed has been studied under different noise ratios. Each tag is repeated
ten times, with 200 milliseconds, the overall tag arrival rate is 1/sec. The results
indicated noise ratios between 1, to 50%. The output readings of their method

are not in the correct time order.

Mahdin et al. [7] proposed a de-noising algorithm that used the count-thresh-
old and time-threshold parameters to indicate the number of frequent reading
and time is set for the number of frequent reading that should be achieved in or-
der correct reading respectively. The proposed technique keeps the recent read-
ings of the tags in the list and calculates the length of time by the difference be-
tween the initial time and the latest time of reading the tag. The performance of
the proposed technique is reducing the processing of time reading from 0.308
to 0.125, and the algorithm is performed under different arrival rate. Every tag
reading has been repeated for ten times. The applied noise ratio varied between

10 to 50%. Therefore, the noise ratio is very high.

Bai et al. [6] proposed effective and efficient algorithms for RFID data fil-
tering. It included noise removal and duplicate elimination. They developed

algorithms that were compared to baseline implementation and worked more
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cate.

The algorithm presented in [6] compares between the tag id key that exists
in the win-buffer queue and the same id tag key that is existing in the incoming
queue. If nothing is found, that means, not duplicate has been found, and it is
output as a new reading, and then the reader has added the data from incoming
queue to the win-buffer queue. Otherwise, the reader deletes the id tag and his

data from income queue and adds the rest of the tags to the win-buffer queue.

C. De-noising Technique [7]

The de-noising technique has been implemented for processing and detec-
tion of noisy readings. The technique works under two conditions. The first
condition is checking for every reading from the tag. If the reading is not found
in the list, then add the reading to the list and store detection time: the initial and
latest time of reading the tag. The second condition is calculating the number
of repeated readings of the tag in the RFID reader. If the count of repeated read-
ings is greater than or equal a count-threshold and time length of repeat reading
the tag is less than or equal time-threshold, then reading is correct. Otherwise,
the reading is noise.

D. Duplication Elimination Technique [7]

The duplicates elimination technique is implemented in [7] for removing the
duplicate data. The duplicates elimination algorithm works in a similar way to
the de-noising algorithm with some modifications. More details could be found
in [7].

E. Multiple Readers Filtering Technique [8]

This Technique addresses one of the false readings problems which occurs
by of misreading between the reader and Tags. There is a lot of reasons for this
problem such as jamming signals, pressure on readers to read more than his
capacity at the same time. In addition to the security problems and penetration.

It is necessary to control multiples readings through orientation of the signals.
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III. Overview of RFID Data Filtering Techniques

A. Sliding Windows Technique [6]

The main objective of this approach is reducing the noisy readings. Bai et,
al. [6] proposed a sliding window technique. This method uses the FIFO queue
“win-buffer” to solve the problem and store the data. The win-buffer holds the
sliding windows. Win-Buffer contains two main parameters before adding
the incoming tag queue to it. It includes win-size and time that is described in
the model of [t1, t1+win-size], after a period T, the model will become [t1+T,
t1+win-size+T].

RFID reader reads the data rows that have entered into the sliding windows
queue with a count Threshold of EPC values to reduce noise. If the count of
readings with the same tag EPC value is equal to or bigger than the threshold,
then the EPC value is not noise. It continues to be forwarded to further process-
ing. Otherwise, the reading is ignored. They used two parameters: win-size of a
sliding time and threshold to detection the noise.

The RFID reader uses three parameters: header id, tag id, timestamp. Every
parameter has a particular task, the tag id refers to the EPC of tag, and header
id refers to EPC of the reader and timestamp. In their algorithm, it is possible to
consider the pair of keys (header id, tag id) for reading. It uses multiple readers

to observe same tags by tag id.

B. Marge Basilan Technique [6]

RFID system used a network sensor for reading and transferring data. The
reader, can read the data from time to another via the network several times. Bai
et, al. [6] proposed the algorithm that has been named Marge Baseline. The goal
of this algorithm is deleting or minimizing the redundancies.

It is noted that the algorithm has one parameter: max-distance. The reader
compares between the current and previous readings. If a reading is within

max-distance in time, have the same key, then the reading is found as a dupli-
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of data, reading times, erroneous data and requirement of integration should be
considered for enhancing system effectiveness.

It is necessary to carry out RFID data filtering [2-5]. There are three classes of
undesirable types of data that need to be filtered out:

1) False negative readings (FNR): This case occurs when the RFID reader
reads a part of the RFID tags and neglects the other. The RFID reader
reads much RFID tags frequently at the same time; this process some-
times causes tag collision, the RFID reader cannot be reading all the
RFID tag at the same time. The second reason is wireless frequency in-
terference.

2) False positive readings (or noise) (FPR): This case occurs when the RFID
reader reads the RFID tags outside the scope of regular reading. For ex-
ample, the reader reads the items that have been read in an adjacent state.
The second reason is unknown reasons for the reader or environment.

3) Duplicate Readings (DR): RFID reader reads all the RFID Tags that are
existing for some time within his domain; the RFID reader is installed to
cover a vast area, the tags get multiple reading in the overlapped domain
by multiple readers. Another reason for reading tags intentionally is to

enhance reading accuracy.

In practical terms, the multi-reading for readers with RFID tags are performed
in several cycles to achieve the highest recognition rate [5]. We seek to reduce
the size of the false readings or noisy readings compared to the actual readings

through significant readings in a particular time interval to ensure right readings.
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I. INTRODUCTION

Recently, researchers are focusing on enhancing the performance of RFID sys-
tems by solving tag collisions, reader collision and data filtering problems.

The unique identifier EPC readings received by an RFID reader from tags are
subject to errors. Due to the existence a large number of tags in the coverage re-
gion of a reader, some readings are incorrect, and others are ignored or include
noise. These problems cause a large congestion in the spooler process in memory
that is leading to reduction of the efficiency and effectiveness of the system. This
paper proposes an effective approach to solve these problems.

Moreover, we seek dramatically to reduce the size of the false readings, noise
and duplicates compared to the actual readings, through considering significant
readings in a particular interval to be the right readings. This approach will facili-
tate the integration of data and storage process after being classified and handled
properly.

The paper is organized into six sections. Section 2 presents the background
about RFID data filtering. Section 3 reviews and discusses the different RFID data
filtering techniques. Section 4 discusses the proposed approach. Section 5 presents
the system performance evaluation. Finally, the conclusion will be discussed in

section 6.

I1. Background
RFID readers in RFID Employee Attendance Management Systems (EAMS)

usually read tags multiple times. Memory hungry duplicate elimination methods
such as Time Bloom Filter (TBF) waste memory for storage of multiple tag detec-
tion times. Experimental results of real-time application of the proposed method
in Employee Attendance Management (EAM) indicate excellent performance.
Data stream filtering and cleaning in RFID systems [1] is indispensible. The

most important characteristics of data streams such as uniformity, huge amount
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Abstract:

Radio frequency Identification “RFID” Technology uses the
radio frequency waves to transfer the RFID data between RFID
readers and tags which are used to identify objects/employees
without line of sight. The RFID data which is captured by the tag
reader may contain false readings, noise, and duplicates which
implies data filtering and cleaning. Therefore, it is necessary to
develop efficient processing algorithms of RFID data. This pa-
per presents a dynamic technique to filter the RFID data, elimi-
nate duplicates and filter noise. Data filtering during employee
identification in the work place enhances the performance of
employee attendance management systems. The proposed sys-
tem compared to the Denoising and duplication Elimination
approach under different arrival rates at a rate 0.1 tag/sec and

under the noise rate at rate between 0.085-0.01 tag/sec.

Keywords: Filtering Technique, Duplicate Elimination, RFID
system, De-noising RFID data, Dynamic RFID Data Filtering
and Employee Attendance Management Syste
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