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Title
Editorial

Dr. Moza Al-Rabban, Editor-in-Chief

The second issue of the Arabian Journal of Scientific Research (AJSR) has published a number of research papers which address some concerned
issues related to the Arab World.

As the first journal published on behalf of the Arab Scientific Community Organization (ARSCO) and in Arabic, the journal takes the position that
rigor in research is of utmost importance.

Outstanding reviewers with appropriate expertise have validated the accuracy of the articles, the rigorous reviewing has helped raising the quality
of some submissions; whereas, some other papers were excluded for not meeting the journal’s aspirations and requirements.

AJSR editors appreciate the efforts of the reviewers and would like to thank the authors for their positive response to the editors’ recommendations.

Received 12 October 2020; accepted 15 October 2020; published 15 November 2020

© 2020 The Author(s), licensee HBKU Press. This is an Open Access article distributed under the terms of the Creative Comments Attribution License CC BY
4.0 (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution and reproduction in any medium, provided the original work is
properly cited.

Cite this as: Al-Rabban M. Editorial Foreword. Arabian Journal of Scientific Research 2020:2.6.

https://doi.org/10.5339/ajsr.2020.6



https://doi.org/10.5339/ajsr.2020.7 unale ll L.D.IJJ auj=llalaall

9 3o 1 2020 (alsl! Camld duy yl dlexal] Arabian Journal of Scientific Research

d1iny ddjg

nlgallg allsall guoljall spusi byl ga Gasdio duhef grind

digrr=ll igijll diglall aleall dallea wno laalaaiwlg ggalu

"alllaic aani Jalllaic diial

1hd dagall ghdy pi ail i gulwsi dgala drileassil dwaiall yalipy

ahmed.abdala@qatar.tamu.edu *

wasdal]

255 Wil asw Gl oluodl Slada3 ya wyasll 8 Lgolaseial 8ole] oSy A1 Ll oluold g e sliall Byall olsa) daglud] dzdleall Jio3 OF oSay
Yol djlod] &y o) LsdY) @iaiy Jgudo St ] eliall Brall ol (3 Ca3ll st Jolit) Dled dodlaay sl e 8506 4eYl Lo glgiSS
eyl desel muialy pueds ooy diondl B)sll 0de 3.2 yudl SlauiVly CEIl ga IV 5005 (o il LSy (a3l Joad 8:liSy peadl dsgun
Uad ladl 3 . eluall Bpall ole (o Ca3ll b (5 deiitYl oda sy qelleall 3dl,3)l WS (0 AL C15S,39 Osdlew Jod! Jadsr o 0555 S
lmedl 583 ST OlisSay ISua)l Syl pamd 139 b gaml] deeaSes Sy disal] Oolegommall Gl goiod e OLSan oulall wruST ol
e $so5 dalisee dusdl e dus geral o3 S uzyg (EDX) 88Ul diiall dipdl d23Y1 48Lan Ll Jazdiall (SEM) gralel] g, iSIY1 sazall daulsy
.(Phase Inversion) s )shll (MY 45 plaseiuly Gsblew Jsdl aS 30 035)L %0.8 960.4 960.2 %0.1 %60.05 Usley Loy 3:81,3l) 9T (30 AL OoliaS
sl Bole (e dzranl datVl &)lhe Slkas AS5un paSlasy Co3ll ga palsall s ddls 8,08 gleall 581,301 wewST e dygionall a8Vl Cyl5T W89
dogling cZa3ll (e palsally dghs olall 3305 Jume (e lgailas (3 5uS IS 355 el llaall 3dlll aeST 4SO ] Llogs LS s (gdlen
Loas -0sikew ol 039 3o %0.2-0.1 s sl lleall 5dlysdl auST (o Jliall 55,501 O ] Ubogs LS lamhaw Gl duzslondly sl S0ld) o3
ol o llaall 588l apuST ads Jslonad dog3lll ailas e i Vg AoVl o 1SS 3 35 Y glleal (81,30 weaST (e Jizdl) jladell i o
Ll Lo gleall 5813 apST Gle gi08 I dcadVl OF ] duhall g8l S izl (8 . alodl dyplead] gaadl dibos jess oy ¥ 4518 (gl
bl GBall ol Ol deadiell dedleall polol diias 0555 O oSasg slodl o Co3ll LadS olall dedlze Gldos 8 plaseadl 13z Susls

olall dodlee (fuuSes,SIb plleall b ly) wauST (Yl pllsall (udlysel) wST clalisen)] d8gamndl OIS Lesel (bl sl dasST o lial) SIS
Title

Graphene oxide/polysulfone membranes for treatment of oil contaiminated wastewater

Omnya Abdalla', Ahmed Abdala'*

! Chemical Engineering Program, Texas A&M University at Qatar, Doha, Qatar

Abstract

Proper treatment of oily wastewater streams can constitute a reusable water source. Membrane technology can provide an efficient treatment pro-
cess to reduce the oil content in the water stream to an acceptable level. Current commercial polymeric membranes combine ease of fabrication
and separation efficiency but suffer from bio and organic fouling. In this paper, we discuss the design, fabrication, characterization, and testing of

Received 20 September 2020; accepted 29 September 2020; published 15 November 2020.

© 2020 The Author(s), licensee HBKU Press. This is an Open Access article distributed under the terms of the Creative Comments Attribution License CC BY
4.0 (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution and reproduction in any medium, provided the original work is
properly cited.
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ultrafiltration (UF) mixed matrix membranes (MMM) for separation of water-oil emulsion by incorporation of small concentrations of functional-
ized graphene oxide (fGO) into polysulfone (PS) matrix. fGO is synthesized by functionalizing graphene oxide (GO) with amine and carboxylic
groups, and the functionalization was confirmed EDX. Subsequently, the PS-MMMs containing 0, 0.05, 0.1, 0.2, 0.4 , and 0.8 wt.% of f{GO were
fabricated via phase inversion process. The fabricated membrane showed enhanced hydrophilicity and mechanical properties compared to the pris-
tine PS membrane. The loading of f-GO in the MMM s dictates the membrane hydrophilicity and separation performance with low f~-GO loading of
0.1 — 0.2 wt.% demonstrating the biggest improvement in water flux, oil rejection, and biofouling resistance relative to the pristine PS membrane.
This low concertation does not impact the cost of the membrane nor the rheological properties of the PS-fGO solution and, therefore, does not
require alteration of the current commercial fabrication process. In conclusion, our results indicate that MMMs based on functionalized graphene
oxide are very promising for water oil separation and can serve as the basis of advanced treatment of oily wastewater streams.

Keywords: Graphene oxide, mixed matrix membranes, amine-functionalized graphene oxide, carboxylic functionalized graphene oxide, water

treatment, oil-water separation.
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Abstract

Varroa destructor mite is one of the most important pests worldwide. Infestation of these pests results in direct and indirect loss and eventually
leads to loss of honeybee colonies if not controlled. Varroa destructor alone causes heavy losses that exceed the losses caused by all other bee
pests together.

This research aims to study the grooming behavior of Yemeni Honeybee Apis mellifera jemenitica in Doan Valley, to achieve an integrated
management of Varroa destructor mite. The research was carried out in a private apiary in Wadi Dow’an for one year (from December 2018 until
November 2019). The laboratorial works were performed at the Honeybee Center in Wadi Dow’an .

The results indicated that the numbers of mites on brood and adult bees in experiment colonies varied from one colony to another and from one
month to another. The study results also showed a difference in the average number of the damaged mites from one month to another during
the year. The highest average for the numbers of the damaged mites was in February (39.6 mites/colony), whereas the lowest percentage was in
October (4 mites/colony). The results revealed that the damages were on the legs and the dorsal shield. The damaged mite is of three types damaged
mite in legs, damaged mite in dorsal shield, damaged mite in both legs and dorsal shield. The maximum percentage of damaged mites was in legs
(74.12%), while the percentages of damaged mites in both legs and dorsal shield and in dorsal shield were 16.20% and 9.57 respectively. It has been
found that there is a significant negative correlation (r = 0.937) between the development of the Varroa infestation in honeybee colonies during the

year and the percentage of damaged mites.

Keywords: Bee pests, grooming behavior, Apis mellifera jemenitica, Varroa destrucror, Doan Valley, Hadhramout, Yemen.
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Physiochemical and microbial properties of Rejiche sea water-Tunisia

Sana Alibi'*, Samiha Mhamdi', Wafa Hassen', Hedi Ben Mansour'
! Research Unit Analysis and Process Applied to the environment, UR17ES32. High Institute of Applied Sciences and Technology, Mahdia.
University of Monastir, Tunisia

Abstract

Bacterial and physicochemical properties of seawater have a crucial impact on human health. Data about these characteristics in Rejiche Cost, a
touristic and a fishing area in Tunisia are limited. Thus, in the present study, seawater and sediment samples were collected during four successive
months.

Various physicochemical and microbial properties were screened to ascertain the safety of water for swimming. Antimicrobial susceptibilities were
determined using disc diffusion method. Total suspended solid, turbidity, absorbable organic halogen, chemical oxygen demand and biochemical
oxygen demand were higher than accepted norms in Tunisia. Enterococcus faecalis was detected in all the sites indicating a human fecal contam-
ination. All isolated strains were highly resistant to rifampicin, gentamicin, chloramphenicol, ampicillin and azithromycin.

Our results showed that the situation in Rejiche cost is alarming. Treatment of wastewater discharges requires intensive monitoring to improve
seawater quality and to respect the required healthy standards.
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Chloride (TTC) and
tergitol 7 agar
FecalColiforms TTC and tergitol 7 24h at 44°C
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E. faecalis Litsky agar 2448-h at 37°C
Salmonella Salmonella-Shigella 24h at 37 °C
agar
Vibrio Thiosulfate-citrate- 24h at 37°C
bile salts-sucrose agar
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DM 0.3 0 0 0 0 0 0 0 0
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Isolation and characterization of Candida glabrata from clinical specimens in some hospitals in Baghdad
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Abstract

This study aimed for isolation and identification of Candida glabrata and identifying some virulence factors. The distribution of patients with
candidemia thrush showed that the age group 50-65 years old recorded the highest incidence of candidiasis in female and male with leukemia by
50% and 37.9 % respectively compared to the lowest incidence of candidiasis in the age group under 17 years old in female and male 8.8% and
13.5%, respectively. While the age group between 5-8 years was high, reaching 18 cases of oral candidiasis and 42% of children with leukemia
compared with the age group, which was the least, that reached 9 cases, 21%. The highest incidence of C. glabrata was 59 isolates of females
and males with leukemia, while C. kefyer was the least which was one isolate. C. glabrata was the most isolated from children with leukemia 13
isolates and C. kefyer was two isolates. C. glabrata showed the highest biofilm formation, 48 isolates were distributed between 21 strong and 27
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weak biofilm production. The least biofilm formation isolates were C. tropicalis, which reached six isolates and distributed between four strong

and two isolates weak.

Keywords: Candidemia, leukemia, biofilm formation, Baghdad hospitals.
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dog3 LS (C. albicans) yaud) Slase) lyawd SLLLYI e %90 Ol
(C.tropicalis)y (C.krusei)g (C. glabrata) Jis dudye GPT &Is_‘»T
Olasedb Ll Egus 8L 409,515 o5 s .(C. parapsilosis) g
Geliadl 3ol (g yuiy LY s delial) i lgie Bugas Ol
slasVl g9 debiall dhiell 950 Jyshll Jlasiadly (HIV) s éudl
g A1 DLoY! US55 Lol ad) 5LS9 B3Y)I aaer JWYI vy
39 ”.0ld o)l Juse gl eldg dall dovall Lle Wt Bae ilagw!
L)Yl 358 um o Slawall ¢lgil eal oo (C. glabrata) 8,
pasy (Cglabrata) 8, 539 (C.albicans) jaud) Olas)) us
W oeds (Pseudohyphae) 4,35 dyyhaé bous (3655 o Lgsyad
oy Blyl 035 Wl V] (Dimorphic) 3Ll Jssall Lle 8yudll
ol Ogd @13y dasl sluls Wl Wil emius 3axiy (Blastospore)
(Cglabrata) 3ynz O “owsy 57095579 uilosed 09 oS
L3edl Gy oyedl Bl dug g1 gshadll opell ol s
Lo 4315 deslie Lolah] oy Olddiwsdl 8 SSLiwdl o
Spns panids Jie ) duwhdl ode Bugs U 0L ,haal) dslasl
Mgy dgde Oldddue pamy 8 by Olus (e (C. glabrata)

RUPVEN [V ESIRVRPEP

Josdl §51ybg Slgadl -2
S3olodl des 3l bolwgVl yuass 1-2

Sabouraud Dextrose Agar) T 35,285 Wwypludl Olawgll a5
&,idl Sladss Cuws (Sabouraud Dextrose Broth, SDB)gy (SDA,
(Autoclave) 8uo3ally dlastiuall des )3l blugYl gz Cuadeg Biazall
%4885 15 8un) * doga/Ub)15 hand Lo 0121 8y)ye doys

(Brain heart infusion broth) Jawg 1-1-2

bugll s 02 37 032 Srpzeadl 45,801 Olaglss s Jawgll ldn a2
ohall clall s Gema Jlada B odls rlers G5 b oy saled]
Baosall hawgll e lausy Ghiall slall s 01000 ] azedl JoSTs
dostuly d8d> 15 8ue "dogy/dby15 hwsd Cod p°1218)he doyw
(C. glabrata) 8y g9l clisd] (oS

‘)Gnld_x_bn
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(LSD) ssime 3,3 B Hlasl Olawgiall (o Lgimell Bo,all Cyeds
) Gm 39,8)) &lae) (Chi-Square) B g Hlasl Josiuls
.10.05 0.05 ddleio] Ggtus s dgiall

La8ally pSlu) -3

oy pl Olawe clwy ulasd! oedl 2595 1-3

(:JJ! Slaws ¢l Guladdl oyl 595 1-1-3

oo el Oy gulan)l oyell p3 e dus 80 gaz S Oyabl
Candida) Slaue)) juis glgY oo dze 71 3925 cludlls Jloy)l
L8l Sy eluddl Gl dyppw dudpe Al 34 Sy 3] (spp
30-20 4 o)l &)l Wl %50 dewss dodye Ao 17 diw 65-50 & o)l
yesd) L)) Sz o (3 9626.5 diwy didyn OVl 9mad dis
17 395 & yesd) &8l Clorw Nusly 9614.7 diwis V> 5 diw 50-40
(D)9l 8 LS %8.8 duwsty &y yor dodryn OVl 3V ST diw
ISI Olosleall groe Lizwud 039 dder Lygime B3,8 S92 glial] oyl
R R

o pW| Glaws el Sblastl cludll @58 dstell oudl] 1 Jouod
& yosd) Sd)) s (Leukemia) pudl Oloyw (509 dsloY

Loy dgiadl dewd] clud] sus =)
(%) eludl Obladd
50 17 dow 65-50
14.7 5 diw 50-40
26.5 9 4w 30-20
8.8 3 dw 17 H9d
%100 34 ?JSJi dusl|
'13.594 --- Chi-Square (Xz)
0.0036 P-value
(P<0.05)

Dy dudpe Ao 37 Cild Jlo )l &8 dudyell VI L

Ol gl ©,ably (Candida spp.) bywes d529 &b o dolzols

Ul 14 (3 diw 65-50 &y yasll &2 ) Glbye dya) dolonl 8pnidl

Wl 9629.7 &y Ao 11 3 diw 50-40 & yasd) &5 L2l %37.9 downis

& yoml) L)) 1u5T5 9618.9 dwis UYL 7 uog8 diw 30-20 &y yo) &)

9613.5 dewis & 53y dudye OV 5 <Vl J3T Sl diw 17 (90
(2) dgaz 8 LS Oelzall (o dygime 39,8 Cdzgs

Vol. 2020(2), Art. 10

Blaly (UsYl Usloxall) Shadall sloll (e Je1000 3 (BaCl) psy)ll
shisdl el o Je99 JI (H,SO)) 555e)l ey S sl e Jel
oo e 9951 U5Vl Usloxall e (0.05) Ll Lausmagd( G slomall)
LS dzle) bl 3 Jslrall i3y die halds (S Jglowel|
88,301 8y deryy AN 3 Cadery el miad MY

(Phosphate Buffer Saline, PBS) Oldwod)! & Jolow jeass 4-4-2
LY poruligd] Slawss (o o 0.144 o Oliwsdl] H3) Jsloxe yao
Sliwss e o 0.7959 (NaCl) psassall 4)5lS (e 0295 (K HPO4)
O Je1000 8 ClsSell o Candl o3 (Na HPO)) psassall 33
A3 15 Bue Casditg 7.2 Lle dogesd] doyd Chassy (Ghiedl <Ll
e Jostiol sl guo ] diste Oleys 4 wis dMill 3 Coys o3
Bl yeass lasl 35 dyawiss (Candida) glsil dulys 8 Jsloxal)
¥.Candida J gs,5J) sLi| Janisy (Candida) 8y

(Candida Chromgenic agar) ,ST 39S awy e gaill 5-4-2

Chrom) Jauwg Jesiw! (Candida) §,us o OV5e 3ue Lo Jopasd] s
Vsl ST 3] s pamtunl] O) G 15Liwl Candida g1g3] Jad) (agar
%37 8l doyd wis dslu 48 Bus oMl HsSiall bawsll e Cukdy
Candida)."®) 8ynsd Ol yasiannll O3 g plid] Sl

(The Vitek2 Compact System) jlaow SVt jausid jlis| 6-4-2
dagall Olawall gl pawss u St (Vitek2 Compact) pllss Jastial
Biomerieux) dsiuasd]) &5, lgxdog G Oladsd] o clldg G yur
oo Candida ¢lgl el jasis wSW 3led! lis Jestuly (US.A
Szl dols dais sus SN

(Virulence factors test) 89l patl Jolgs ylas 5-2

(Germ tube test) (;055,2! e Hlasl 1-5-2

Ol postians dd] el Olus] 3 e (0o do 0.5 5LV Lssl 3 @05
sy (Slelw 3-2 Bue °p 37 8)ly> dopd B Ciddg pgy ds Byl
et ke oh At doly Aoyt Gle Sl e B Cond)
b Sy aghmdl LYl Buslin) sl szl Cod Cuasds
(Biofilm formationtest) gl elisl (365 Hluis ) 2-5-2

buws Jsiul (Candida spp.) 8ymsd gouodl sl (2683 Hlas o3
ey 3559kl Sy U/e& 37 Hlades (Brian heart infusion, BHI)
Gongo red) slyasdl 923981 diioy W/ e& 10 Hludes HBTy /e 80
sl (s 1000 3 SLsSall ode Cadls /et 0.8 e (stain
Candida) 8,05 Coid .5, CS 59 BLbI (8 Camdd o3 Cundeg slaiall
BMg p°37 &)y doyud dolu 48-24 Sue Cuazg Jawgll 13 le(spp
dociall Olaws)l 3o aaSl (Gongo red) dsvo Clastiwl «Oly,Sk
b)) 8 o) slikl)

Slasyl Ldscl 6-2

G "(Statistical Analysis System, SAS) Slasyl zelydl destiwl
dugydell Olaall 8 dalisall Jals=l) S6 dahy Sl Judos

9(}133&_1611
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ety Zolbsdl oye o IR Ol Gadll JWLYI wis @4l iy
Candida juiz J3 oo il Sblwll slacd) 3l J) ¥ 08lisisls
Osdhy Loyl ppliel Jiassy bl Slags sy Dol she Jols 5o
Olullly @il Caygoat) dibasal) diblinedl 4eidV) pohw e clan @iy
Cagily ol g Lal Salaig JabYI su) Alodl oda 515335 8zl
s ¥l Ol Igmdsl cudll PoysTy 5idile me ddlod] Lizwlys
ISy dewkid] Slpanlly %50 odall Szl (3 Gblxall sl
wazdl) dolou] dons Cael Glise 7 Ooyably Bymizdly poslils o
Soadl Ml (oy0 o Ogiley ) JBLW @&l Silorus o (S azell
);“ST e (C. albicans)g (C. glabrata) 8 s ol 17(,_:.3 5 °°.(Oral thrush)
Gl dulys Copel liSy eall bl slasll sl 8 las) glgll
L Ol 50%24 O 459 (soadll @A (oy0 (o Oglmacdyel10

¥.(C. glabrata) & Joves

(Identification of yeast) &) yassid 2-3

(Cultural Characteristics) ds )3l jailasd| 1-2-3

Gslas Y& (SDA) hws Lle Olawe)! glgl Olpasiusll IS
OWL)) Bruan Sy dodly me dudwy Lo e golayw
3a0g delw 72-48 s Lo gaig ged deywn 3pnsdl Hliadg (291
8yaai O lgmsl cuill *09,5Ts sigea] 4] Jogs b me gilill ods
Cpalsl LS . 0sll dess Sy dma¥s dosl Ol yasiun JSi5 (C. glabrata)
Y G Baegll Olawsl a(C. glabrata) 8yms Ol el Liwly>
oo el B> Sl 3 (Pseudohypha) 4,305 &,k g S5
Olyasias O Ly il ¥ aidSs 095 2o 345 gl odag p°37
Glg,Sue 4-1 labMs ;b8 &log x2S 0y OIS (Cglabrata) 8,
Sy O | Pdase il WIS L(C. albicans) Ls oo sl HsS3s
o 0,8 el (Saog dsaVy desl Ol jastiun SIS (C.glabrata)
Do yall Grad) lgazmey 531 Slawell olls

(SDA) hwy e Wiely) uso (Candida glabrata) 8 ues Ol pastius 1 JSEJ)

delw 24 4= ‘=37o 8yly> doyd

Vol. 2020(2), Art. 10

ot pl) Glams ey Gubasll Jlz )l @3 dgiall ] 2 Jguc
& yostll OLd)) s (Leukemia) pull Gloyw (208 dsloY

Bloy byl dudl  Jloyl oue -
(%) Jl ) Oetla)
37.9 14 diw 65-50
29.7 11 dw 50-40
18.9 7 dw 30-20
13.5 5 B 17 9
%100 37 L",lSJI dusd|
'5.270 Chi-Square ()%
0.0530 o P-value
(P<0.05)

luwe I (Blood Stream infection) pull syme Sblo] JSi3
A G slowl gaaz 3 o)l 8Ll gy Byshe Candida e
lias ™. adcuwall G sl dlb] JN& %38 ] ey Olds Jasay a5
g1Vl ST gly Olawall glgil ol s ! ™ (5,575 Gudsly ze a2
(Candidasis) Glawell 515 Cauds ] 20 QLY donslly o
SLall 03 3 LLoYl 8L arw Ising chdiiunsdl B (aasholl oyall
Slslan)! Jhstuwls deliadl (o Jio dewlis B,k 1863 aruos & yoll
Pyuks me 3an Mg diusdl plisVb LloYls ishll sl e dygusdl
&55,0)) dyay 5l 8laudilly &ygumed] Oolsliaal) y,Sxall Jolisdl O o2 )
2y 8355all Ll Busg 8 LeBYly phdl doley Llal 8342Vl
Olaaed! sla Lo Loyl
4 o)l Ol s JUbYS wis g9ad] Ol ols g395 2-1-3
JbW dilo] 43 Clordy dysine 39,8 3529 pis (3) Jsazdl 3 Jass)
Gz 3] ol Oy Glas Y 50 ol (e Dygedl Olaell sl
12-10 & posdl &8l Lgals 9642 dewcs > 18 Olgiw 8-5 o] dzdll
G Olsiwl0-8 &y yosdl d2a) Loy 3937 douiy Ul 16 Clonad diw
9621 dwis WY 9 Caly SLLoYI Yl J8T Clor

s 390l Olamally Gulac) JEbY! 2590 & giall ] .3 Jgazd!

4 yesl! Ol

By dstall el 3 SlloY) sus sl

%) JUBY JW)

42 18 Olgiw 8-5

21 9 Olgiw 10-8

37 16 dw 12-10

100% 43 VISJI du=l)

3.152 NS - Chi-Square (xz)

0.206 P-value

NS: Non-Significant

G Bocd &3l &yhadll el ST e Busly dgadll Olagal

9 g0 4 aad
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(Candida Chromagar) buwy e Olaca &lg.'oi i 4 Jgazdl

Sus IV Bl Ol zez G wiz glel

SVt O ozl Olacad!

72 =B o9 dode Ghicws  C.glabrata
Light Gilsz)l  slusy dadlore/ al)

White-Purple

27 Green yas| dode aiciwa  C.albicans
Sy dladlee/ Cidall

8 Blue &, dvde adicwa  C.tropicalis
Sy dladloe/ iall

4 purple- Lowd dode LAdcun C.krusei
pink  dlusy dadloe/Clall

3 White aol divde Adctua C.kefyer
sy dladlee/ iall

"(Candida Chrom agar) by e (Candida spp.) Olyesius 4 S
(A)- C.kefyer, (B)- C.albicans, (C)- C.Parasilosis, (D)- C.krusei

Olus oo dgiredl Olawel gl L giedl cundl @255 3-3
&y

Dy dis 130 ggame oo (Candida) dyes dije 114 Cuaxd
wilasdl Lo slaxeVb ddlod] Slawall juisd dold] glgYl Coasds
00 Ly Olie G Bie 71 Glo Jyandl @55 dysglaally sl
8yen 59 Jse bl Oyl s WJlzylly slucd] oo ol Glbyas (50
slasl Caly gum 3 %83.1 dowsy dje 71 g snzma 0 (C. glabrata)
«(C.kefyer)s (C. krusei)s (C. tropicalis) g (C. albicans) 8z OY3=ll
SLS Olaleall o e digime 398 Gazds sl GLe1,2,3,6

(5)dgazdl

Vol. 2020(2), Art. 10

(SDB) laws e Wiely) u=s (Candida glabrata) 8yuas O yastius .2 JSEJ)
delw 24 s (=°37 3yl doyd 93

LT 9,5 tawg dblwgs (C. glabrata) dpes pausds 2-2-3
(Identification of Candida glabrata by Chromagar)

SV hugll Gle pall glbyu Slie g Dgimall Slawed! Sl
£37 Byly> dopd (b delw 48 Bue lyra> u=y (Candida chromagar)
sy Olyasmtacadl g Gle slazells byeasdl Coasdy (4 Jodz)
(Chrom agar) haws le 23 6335 05l b 3] Jawgl) dutas) 45,41
b ze bl Cddlgis (49 3) M) (Coglabrata) 8 pws Ol postius)
die @l 509 Osk Olyamiusdl Hoak " Elunls GIOKSL 4d] Jogs
.(Candida chrom agar) Jawg)l Lle g

Candida) lbwy e (Candida glabrata) b,ws Olpestiun 3 JSK
delw 24 usy p°37 8)ly dyd (3 (Chromagar

9 ga 5 Gaon
(alsll oyl ayyell daall ggjsig alln
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Omlasdl JUbYI 03 oo dgjmell Slawel Lgtll dund] 2395 6 Jgud)
e Ol (208

00 ol Gl (H0p0 (o dgyredl Olanedl g1t & giedl cuud] .5 Jguzdl
I Mg sl

LloY & gradl L) OVl olusl  Olawed) guis glgsl GloY & giadl dewd) OV olusl  Slawed! ywis gyl
(%) JWbYI  pw Gloyw omd (%) Jzlg cludd] pull Gloyu (58500
JUbY oo J g elucld
48.8 21 C.albicans 83.1 59 C.glabrata
30.2 13 C.glabrata 8.5 6 C.albicans
11.6 5 C.tropicalis 4.2 3 C.tropicalis
4.7 2 C.krusei 2.8 2 C.krusei
4.7 2 C.kefyer 1.4 1 C.kefyer
100 43 &,,ISJI dasd| 100 71 L»,lSJl dasd|
31.767" Chi-Square () 177.662" Chi-Square ()(*)
0.0001 P-value 0.0001 P-value
(P<0.01) ~ (P<0.01) ~

o 589 52 ] sl Sliall L Cloy dilins &y Ol
P okl e WIS gkl ode 345 .0l e dgimally Esud glsill ST
05 bk 9663 SO 0l (e pand) Glawell dyll des O I HLsT )
%8.699 %14.2 dewss (C.krusei)g (C.glabrata) Jie s,5Y) glss‘lll Jye
Buile glgsls Use 3] “oms 2o gkl oda sl iSs sl e
lieade 8 (C.albicans) ¢ gl sl W85 0all (D925 (o Olauwll uizd

.(C.glabrata) g (C.krusei)y (C.tropicalis) dJUJ| gls.’&l adig

plas dblwgs (Candida glabrata) 8w (jauseis 4-3
(Vitek2Compact System)

Bl Cuasd I (Cglabrata) Spns e die 71 Lo Jgasd] 63
Candida chrom) LYl huwgll Jlesiul &40y & yabaey disy)
o (Vitek2Compact) fLE:J Jstal M oo Sl ol 8y (agar

(C.glabrata) 8y ] se lameas Oy dislhe COE &Y=l

(Candida glabrata) 8 esd 8gl,all Jolgs wsusd 5-3

(Germtube formation) (5053 ,2! 9,gin RS 1-5-3
33 (C. glabrata) g o) 323l OV5=ll guam Of HlasYl gl el
Lo ashzdl CeYl 5ab 3] s pud 0NV el LYl CisS
Olelu 3 Bas 837 By dopd 3 guas wis doleo] des sl
62V eVl maz oSV (5 JS) Glusdl pd has 3o e 0.5 3
BrsST o bl (3855 lywds By )l Cod osdyedl sVl 035 o)
saomall d8LaLg sl lie 8 eaghmdl Gssl O Isdg (addl" didusis
3 paall 0333 8 Wb Byuasdl Al Jso 4isSS e Jas 08 (Jaall)
S Jsoslly deeailly sl dibasall dMA) W) dis (sl dilas

42 =

Bysasdl L) x50 &l wiizmy W3 e Vb el 5520
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Buas Ol lgmdgl 3 Tadwisd me gl cda Cablgis
Olase & game 50%24 Lty B g Ol S5 b is3 (C. glabrata)
(5 2004 ple (85 S ,aYl Susall OLYsIl 3 (Candidemia) pull
asSUl (39 | Olawe sl pudl Gl (C. glabrata) 8,z 36
Byeas | Olane oy golasdl Goyell Glds Ve s
glEo o5 (5%100 dewss Olbyud] (o050 (B %50 dewss (C. glabrata)
@l 5 gsmally Eses 2SYI Lo (Coalbicans) O oo o2, e plas]
Jusey badyis Olawall glel o s 56 W (C. glabrata) o1 V)
Ololaall Sulzell lgzeglie oo dols daal gl eUds (gisye Glds
b oz Lo o (38153 1img *.(Azoles) “CV93YI” wyasillg & yhadll
Uaizma 8910 daleg pusy §al Jasd 3529 ] lo)lal addl Mol
U dy9oY ggtuell Ladsis 4313 doslis gag (C. glabrata) aSdies
Jo33sLall dygol 3 3 Loy Bspts 1Slg Ol shaal) Balas dygol ;29
Oe B« C. glabrata 3o %20-15 (§ dl=d ;.8 I3 EURI AT AN
s 56 Ly 55btudls B s yigcaYl Jie Silslaedl o

o ulaall JEbYI e dygadll OV3=ll (6) Jsdzd! mogss
Speasd dje 13 ColSy Olawel) juisd dze 43 2929 pull Glbyw
(C.albicans) &¥5=ll slas] Ckly (o 8 96302 dews (C.glabrata)
L“,Jlsle S 29 2 21 S5 (Ckefyer)y (C.krusei)s (C.tropicalis)g
Mlalmoll g 1 dygine 39,8 Sl
delssll ST dulyl ode 3 (C. albicans) pandl Slagall g5 O
dowiy dze 21 Clemw I (oral thrush) gsed)l eMA)l (2ye) ducuce]]
Leol ad] Joss W dbles gkl odas .Olawall Llo] o %48.8
Se %74 S8 jaddl Slawedl O¥e dewd OF Labl 5l P0s,5Ts
Olawell deus O lgi 52l gaesVly dome gy Loy sl
(C. glabrata) O] oo 3 ssed)] gMAI (o0 DloYl Wis%61 pal
3459 Aol Lialys 8 pandl Olagall asy Blesl glg¥l ST sl
(C. albicans)s (C. glabrata) | s=g sl 7 S o 2l e Sl 0do
sl Guladll Goll 68 e dgsmall Bous Bpaxdl glgsl ST Cols
G SY e B Glstll Gl %5.445 %45 dewy &)l Olane
oe lae @5 Dgzmall Olagall o die 60 su oo O “glsdanles

‘)(}nf’&_xh.n
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ol slasdl (0685 Gle (Candida) 8y 898 waocd (red agar
RS 5eb ol slill dyasl) Bgisey dharun diy bl ode uss 3
ally ssill gule gl slal) Lz b] (3 O3l ow Skl 3
oo $sedl slakll Lo ls] pas (C. glabrata) bywz) dje 24 Syabl
dse 2145081 o Lo 6,5V OY=ll COslES a3 Aje 72 g game
CSlSS (Coalbicans) 8yms Wl g5l elisd] Loy dse 27 damally
bl V50 799 die 27 g game (o $sudl slakll s o Dse 11
Basly dye (Ckrusei) By aer Cony Jlsill Gl lamos 58 5 Ls]
058 o] Oyl O¥3e 129 O¥3s 4 ¢ game o0 S3ad) sliuid] g o)
sLokll Vs geaz 2] (Ckefyer) 8ymas Sy sl Gle s
Besls (ol e Bumdg Bs8 1] 12 Oyabls «ze3 &y goud
dol e Sl elasll s o) (Cutropicalis) dyns o Olse IR
Lgime 39,8 Guzsy chumd ] 45 ¢98 gl] 2 s Cegls «Y3e8
Adlzzall Olawell glsily Goud] el o 13

blug Olawdl guizd Ui 114 3o gl clill JSi5 7 Jgazd]
.(Gongo red agar)

¢> das e (Candida glabrata) 8,ue) aghmdl QoY) .5 JSi)
(40X) Olelw 3 3uwe (: 37 doyd wie HluoY)

(Candida spp.) 8, gaumd] elidl] Wyuosi 2-5-3

oo dze 114 3529 (Biofilm)gsud! clasdl wuss Cylod Cyabl
o) Goudl slisll dulu 6,51 385 duleu] dje 76 LSy wlael
LS 02l Olaws sl gulasll JBLYI 39 Jle Iy sludd] o padl Oy
Gongo) 5T sl ,esdl g235S &y b Clastuly «(6) JSidls (7) Syl ot

dogall OVl dus i 88 Al OVl sus & giadl dwd] OVl sus Candida spp.
Sourd) s Ll Souod] elil) (%) &Y=l

48 27 21 24 63.2 72 C.glabrata

16 7 9 11 23.7 27 C.albicans

3 1 2 1 3.5 4 C. krusei

3 2 1 0 2.6 3 C. kefyer

6 2 4 2 7 8 C. tropicalis

76 39 37 38 100 114 (;JSJ‘ du=l)

“11.437 10.063 "21.548 Chi-Square ()

0.0003 0.0026 0.0001 P-value

(P<0.01) ~

Wle ze Liwhs 325 LS &gl Ololadly Gheasll el lazl)
ZoY doleo] doxs sl (C. glabrata) 8ues Ol lsits cddl “o 45T
Byaas gl %80 duws (Candida) ¢lgY Ui 40 (o Goumdl slil]
oy ol s3] 9 lilw 2o (335 10y 9638.8 dewis (C.tropicalis)

Vol. 2020(2), Art. 10

(Gongo red agar) d&y,b dblug (Biofilm) gguedl clicl S5 .6 JS)

(A)- C.glabrata, (B)- C.albicans

Olaall 3glpall dalsse ol (o (Biofilm) sl clisll sy

dogi b S5 liag Olawall elay LloYl 3 L) oo ¢35 Sl
Ol dodyadl SLLLYI e %60 OF ) el olalll ©5308 5w ke 4]
doslae 0355 I A3l S 6385 s gl Lol dhaye

9 ga 7 @aaan
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O

Use 111 goame (o U 81 lgdls Mas ) OVl degoma O

Bodaaiseld (9 dployl dens Casly Gl elasdl ol Sléasal)
Lalyd s Al yoY) Olanall dols daw g0 samdl slasdl ) of
slasdl gy el dolw] (Coglabrata) s (C. albicans) Casl 3] davg =

10.

11.

12.

13.

14.

15.

Vol

859 Olawall g1l &)lae gl

Dota KFD, Consolaro MEL, Svidzinski TIE, Bruschi ML.
Antifungal activity of Brazilian propolis microparticles against
yeasts isolated from vulvovaginal candidiasis. Evidence-Based
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Developing Land forms and Mountainous in Sana’a Basin
Muhammad Ali Ahmed Hurman

College of Arts and Humanities, Sana’a Unviversity, Yemen

Abstract

The process of developing terrestrial shapes and mountain heights in the Sana’a Basin region is considered to be one of the most important geo-
morphological studies that have a strong relationship with the applications of land uses during the planning for comprehensive development.
Most of the hazards and challenges represented by the multiple slips and landslides that occurred in this region were due to the natural and human
interactions, factors and processes that affected the construction of earthly shapes and phenomena and their changes over time. In addition, these
hazards and challenges have led to the emergence of many environmental problems, such as depletion of natural resources and deficiency in the
environmental balance. This created an obstacle to achieve sustainable development in this region. This study concluded that these multiple slips
and landslides, which are concentrated in the southwest basin, are related to the interaction of natural and human factors and processes, etc. Also,
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human operations had a great impact on changing the shapes of the Earthys surface during the period 19732019-, and it had a direct relationship
with the change of some of these shapes in the Sarraf heights, Dhahban Heights, and Mount Meri. Therefore, it was necessary to reconsider the use
of strategic urban planning in Yemen with the aim of equitable distribution of services in all governorates, limiting local migrations to the study
area, and paying attention to understanding the science of geomorphology, etc. This science is considered to be an integrated system for building
databases through applied geomorphological research that contributes to the planning and development of landforms and mountain heights and
their tourism development. Moreover, this science also enables to take advantage of natural forms and encourages the local community to build
sustainable service projects such as dams, water barriers, and a shelter in the capital city. This research aims to study the landforms and mountain
heights and identify them in this region, and it presents the most important processes affecting them and the problems, challenges and hazards
resulting from them in the Sanara Basin. The goal is to find solutions in achieving comprehensive development and preserving the general appear-

ance of the earthys surface shapes and the environmental balance, and transforming them into an economically sustainable area.

Keywords: Sana’a Basin, geomorphology, development, highlands.

iy lhhoss dirglodrsnsszdl slshally JBLAYI dulys L Liasy g
dSlsally dad! Lyl dolge oo desll SVl Jelgslly vyt
doado 8 LU,SS IS oblxall pamy ] O3 Laysay Ll sl
G ohe o sl B8 3 Ol e Sus ey dulyl
oo Dyidl Olalsdl 48 ST Ly dzglsdysnsandl Slulyally plozall
dihais 3 @y juzod] DS o JSEY) Al Glyituly Coidiy yuss

Ay )

Coond) Oilypog daoad] 1-1

dzy ey dyusdl dduhill Leglsdimsall Olegoge oo ol @
VLY blse oy 3o dgly oo bl ddlyme paasll
Aoy

ki dizglsdysnsedl Jolssll 8yshe e dyme b Coldlds) @
@slaiall oY1 salanll i 8 eyl deydg §ridly bl
Bl Moy L8l,2edl ale dennl Gung il O3lsdl UMl (Sukas
JolSe pllas 8 Laglelisy olusyl

oo 3ds Hepb (dihidl sl oo @3sS) aasMey Col)l diolee ©
Oluhydl by ddsloey Busdsd] dslodygasd mhaud IS
& i) Jolgl sy O3 (0 Sy Lo ypndt) 481yl &y )
OLusYl 8)u8 8yl 0yauds dglome SIS (elidl ahaall JSi5 3
G455 ilee slyy Jladl Cos o -l BYT US- el
logall mdg) jay0 $39 Gl plidiy 0148 Uz (8 dlshb Ollkeg
(Geadl Ciz Jauos sl pasius Ul dudall GLaeY) e a3 s
G sl By o) G 3 Coidl 8 Lgeaseil U1 Olgall Leg
Syl ells

weasy bl dabl Gy Wy I deadll sl s @
log dlzl> OVl 45953 Jelgsd Olgiadl oo 8538 (8 Jladl (2,25
(OS] shyzls Coal) jall LBy Jlodl dsd) deolIly o
B5aSs Ollie Jas Loale Coontl] gy diboy 0555 sl ol

Ollasl Glwl 048 Uslres &y yieo CYLgl Gguo Eoldl dasdle ®
G dseall OBYYIS Shlassdly JSaYls Lelas)l el ,3bs
Osblsall 4 psdy Loy cgeizmall Glo judlall 45,89 Suyusdl 3,k
Olsdspally Jbzd) 3 ezoeilly @il sl 3 dugyde 58 Jlos o
sl=io pyou

slou] deeal Ly ys3s labl Gle Galitul sshin gey Coll oy @
el WS slio ppsm 3 dlimd] Olsdiell plaseiuly G2k
P ez slsdrgesedl Sluball e 8oLl 4aSs sleio b dagal!

Vol. 2020(2), Art. 11

doddoll -1

rasll B S Sy Wi Gl pslll e doly Lzslodiesd] asy
Calise 8 duo) Yl Ololusially 8,08 ddibas d8Me o & o) gl
665 sleio oo B Ll Loy dalutuall dlalidl deadll sz
s diad dyspendl (3 Lae Lonlyiul Lzslsdysesie (Bsa JSi3
S duypaially dalisall duo)Yl JSYly dumdall 3ylsall 3 S Lois
dialyted] &y i) Oldasll a35 ool dusal (] i o] Oladsyall
& y5all OYLPYE Boustie JSlie (po L) w2y Ul dusabal) Jalsll 2o
Olussy sblie ] 631 Lee il Olsdiyell 8 LSl Gl sliss
sol s duds CBgll Bs il Olisl 3 sy L)l Bl 8
eyl dilaie 8 doluusally dlalidl daisll CYlzee (30 Sus 3 (Bl
olalls &0 Lils posasy byl Ll ge sue g2l s
G zslsdysnszd] Olinhilly Hblsell dulys Sl ol @b o) 6SUs
G sl Le a9 cdihaiall 8 dulisd) dondlS dpard] CVlne Calien
4] 3yl Lyl ode

@sdls oI mhaw Sl selhs dpme J) duhull Cdums
Olelslls 20o)Y1 lpailas Gle Bymils Loymudis lhbogs L) )
mpball Jalgally Ollesll 55 glsil d3yma9 salghll dizslsdrgagusdl
Lyl delgw) ooy Ul Sl 3blall aualy ded dyadls
doglsdmae dbyls slusY Gbly dslsd slou] I duylwl Bugs LS
S 5999 Sl g9ydie lgieg dygals gyline by hadhsall (8 pgud
JaT plasl Sy daolal Bl 3 loxbs sLisY diad] & ezl
Lol Gle Blasdl me dslially 4,Suslly dolead) 2,831 3 prdal
sleio poo 8 4oyl JSENW desd)

ol lasl dume @blisy bl ] duhill geize el o3
bl iy ki) Olaisyally Glagl oy )Y phaw 3 JEYI
2 Dde O8I b B Al Olallyally sleio o= oo 48,4l
g 559 dlaBly dsub ailasy Oliues (o ) L) as Juzg Oyladl
By LY oSl d8,m0 ] Bugd Lubyall U (a9 Gaate LS
Lo OBYRY dSin o oo oSexd Galshll dly ¢ all Syl
lyio Balinally dguid of Lydudogs LS 0489 LSy Aol OllasaVl
iy ,dly pas Jle (3 doludly Lol mjlied) duas <Ll
oe e B duwal (o dirglodisngundl salshall ody) L) Lauls 3,81
Loyl Olame 8 alasiulS dygess (212Y Lgalaseiul wis OVl
ol e (8 d81edls eéanall oS el Lauls 8,20l (8 D925l S
dizslsdygnguzdl yalghlld &) Sl Oladad] 3 pusius il s
i) polally Lrglomdly @Yo o) Lod LMitul (Soy 8yuS duaa

17 ga 2 @aan

walell dal duyell dlaall (glpan



37

44Sy dgd Ol OLSE by phull JSET eol muoss
sblall oSl oy it dpaxtl] OYlwe Calisee 3 LMl
Ayl dihis 8 B3I

Eodl zole 4-1

& doglodysagal alshll Chog) Lioglly (JeoYl guiell @
Solghll Ll coliclly puadl cady Lyl sleio o=
Olis (A d,mal doig Bylie shels dulyll 43 dizslodysasu]
Lopts Olasg 0b39y Jsgws Jbe e dus)l) JISaVls yalghall ells

o9l s G| Usosl a8yl praiell ¥V Coldl Glsiul LS @
den dulyl dihie 3 dirslodygesed] Holghal) dalisell Oiluesl
dyygpemd] B do sl Olsdsyell @8] s9as J21o LeMie 2o Ly lie
Lmaall 0 JBY) 50 0308 3 @BV 5005 o 088 ] oo o)
Basls duaal J] 8L5] blielly sshlly Sladl &b e & il
& idly dmeall Ollasd! 156 Su0g eal8Yl 1ia 39u S5 3yl
Ayl dihaie) Jblsell )50 ey 3

LW &yl ol paiedl oo Bolazadl Coldl Jslo LS @
ladl 3900 3 8yallall yshas 8 dutadl Ol pusiall e diuzrag,Y)
das &3Sy oYl @iy jorloall M o LS S Gung ol
Blieg @Bgall JS landscape 3 oS s ] O3l G OS]
dbyldly dgzdl Hsall e il Olwlall J8 05 &S elld
Jo3adly Coldl o 8yatucadl daoMall o9 21973 plsd dd,egubal]
DN o by Gz Semyz G B g0 duz Sl Byilly Silaall
L3 grucs 3] ol a] slo Loy aityliag (Lol Al dysadl Hgall
S wlaglly Oledsell IS i Ol Giig oY) paw Gle e
29l Ll paol LaSs OhLuSl uz g3 Cue Olymus Byo ddhaic

gl Gl Jsogll &y GIS Lol el absss Coll quisly @
g8y Lo mo §yial] Camall 3blis Lalsd LU bailsdl (oo ds gaze
a3l bl e Jaslls dalisedl dooyVl Ol S, e
dbyls e B slhasYl 3bls eal gadgis (3301 o sz
slzio Psod dizgledyngull dbyldl dluss elzio (oo

oo liell Bolazad solamd¥ly ssaxtl] gaiell Coldl pusiul LS @
LS Lraizme lgiesd LAS o)y dulyill dihie b dumudall )ls0ll
G el oShdly dalsdl e oslazsly sebns sl ol 3G
dgiayl) ol yall Calisee 8 8,0 Uall Gholey Gl 05S (il Josdl
bl dihie ] Glawed) Jo3dly Glasd) gpiall Gle 55,301 6529

Codl 39U 5-1

159027 (oye izpd o sl gy idlimlly SIAN gsell @
8,5 44°3675 43°56™ Jsb hass Ylad 16047
o elio (pesd d)loVly dezadall Sgusdl e 1458l 90| @
slato dhadlre o)l dyppdes o8 dpte Joidl dgz o 2550l
Oles & pae Oyl (e oy (Bl Olyes dadle (30 329
Ol & pde Coizdl (e 0dow Oldw By o0 5529 she g
4 jode B3 LS o g OYs5 L ake Byad) (09 ol s
@z odsesedl ISl lads Cliyg sleio oo LIS Oyldl o
Sozall OF oMo (0 1) 03y dbylsdl 3 mdss 3o LS csgiual]

Vol. 2020(2), Art. 11

D e dddtundl OleBgdl OoS dameldY dawlial (SWYI Hlas|
b IS poeedl Jled Wliiell Gl amlly g pamdl gadll
sleio dool=)l Bkl

B Osdem il dols Olszall e Bas dihidl sl dgzlse @
R GBIz SR eas Bros 68Ul s 3 Al gbladl
R 00 2529 W9 Oliwy Oliedy Glude g Coyly Enylodl
& ,uall lilylassY wdudl slug Gl,hall 38 wis (gug,)l Dy e
Bl 38 el 8 Slsmo Sy Le ugasl]

G Ao 2-1

Oleazadll Glo dzglsdimgz blw Godo 3 ASiall a3 @
Olsdipell B & yiall Ol o deodsdl z5lielly &Sl
Aily Jorud) ybliney CMSLine Sy ublall & ,8) duliadl
Slasdl uel s g sleio (9o 3 diadl Olmisyall jlasl @
e Sl pus &b oo dimatzmell daill plol dumgall (5lssls
lshlassly lgwsas I GBS Olabially sgadl cluy Gyhll 34
Bolsdl
Oldoall jumelly @lall 31 3 sl sy Jladl sl @
9 OLedy jsmym B ey clrio g B dilisd] Hsally
Gasdl glhil sl 3 Givde s cols yass Bros she
Solamg A i e L o1 I 929 (658ls ) (6 y5xall
Osas M8y Uzlses B9aSs LTy ellee (e yallas)l ells dygios L'
Al 8andl ] d95 duse 5
3 O G Azl Olalsally Jolgsll gl wass ] duhyull s
WSy OBy dagdy BUI pis din le 88U pdis duzr IS8 (55
BoaS oot 3o Ol BYT U OlusYl o83 aS Jlsw oo Ll
dziiye oSLel 3 Olesgiun dasg sbnsally oleoll Jade Jo e Ollieg
Gle Gaslus CBg)l A3 3 Olusdl easul I OlsdYl Leg bl
dihie 8 Wl plidy ooy o dihiey Jladl 8 g9l Lol
Lz slsiSall (o Cakeitas daolsdl Blal 3 ke slis] el oo cduly )
3adly Sl 5,259 Ll Ly Jbsdl 3 seall 345 Il Ol
2w Ggtus Gle oye S sl

Eondl Blual 3-1

dihio 8 doyl) JEY wassy Chdaly Juots yrwdls hos @
Auly)

Sbasals OMaells Jlasly Olleslly Jols=ll J] Byl @
G doslsdisnsdl salshll OLibs dplwls deglodisesssd]
Ay dihiey dilisd] Oledsyall 3 deeitd] lgiag cdlolad] doot

laidssis duylll dihie 3 gl JSAT Clisany denl d,20 @
LSl dzeslynad) zaslicd] o dus 8 diduhad] Glulyall 8
Basld slasy Coldl @ poiy o lgiag diaVly dualslly dyslaidly
doolsll Bl 8 8,1 et i 8 ol sliy g9, sLi3Y Ly
Gl bl @aay o) dysanzdl 3 g3y U3l 909 leio
G Lo Bolidl sleio dadloey Enlodl L 8 Glorall pudemal]
@oliall hdasall oS

Jol oo dogsipmae dbyls o] go oSetll Gl ucl Jos @

17 3o 3 @aan

walell dal duyell dlaall (glpan



38

Mg e e

01973 plall 5ol granal] divad] dolucall donkas 1 kaal

Byma) adl (b iz gJgud] doluall laydan 250000 11 e ey
bl yale bloy) Ly 1l Jolsills 3sialls @ small oSy
i)l U3 g ysuall Cimall 3blis wasd el Syl

1o Sl Olgdl
8slanully doaseid! CYulaalls LLasd) Lilud] Js3ils edazadl cl,] @
G O] Bylieg el }wl ,@wn dualing OlasMoll (e

gl JSGT e O,k

Olels)) 88,25 pohad! Julod &bkl Oloslzall dabsl plascul  ®
Jalodl ol bl OlylasaVly pupattl Gblis alghall
raud! JSEY J3YI (g i0993900l5 29l ruu)l

ALl Olulyall 7-1

dalsll Olaxally ALl Olubyall oo sas Gle dialyd (8 ol saisl
ilaies dewizYls doy=lly dudonall CiSUly LoSonal|

ddowa! Slaylwd) 1-7-1

laies CMoally Obysulls ddowsdl Olulyull e sas e Cold) dassl
G Dl Gle Gymill ] s gymdl B8le Coll) jptuele duly
CSLs Lk 4y e goion slaio padsus O J] Clesiy slsio oo
Coldl joweldl dly ) Bl sl doluyl Ollesl daulg)
Clogs Ul wdaglby pyall (oo Slwiiyer Olgimy GSW) pobs desme
@399 Usgry dabizd) Bbliall 3 58,5 dlSudl dhas¥l QT of )
Lely3)l L)) 3 dumglodygagemd] JSAYI (o 8oliudl (LusYl Jslos
sl 8 wall pusiuly dabizd] gadl] 3 oSlusll slyg Oleyaall deB]g
dzslodrasim dulyd elyz] duhll Oluogi ad ey  uzedlly Jilel!
Ay yuall OILEYI 8yshs gue wdsdy Ol ydsvel) s

& =l Olulyu) 2-7-1

o555 Ay Lyt syl ddhiad] Olulyll g sus Lo MY 550
Slaad) sl ghid] Joud L] Sbledl days sl Olgiss

Elaios ¢ yin gand Ay 1Y) Agaad Sday S
o i

o azs ==

|
L
8
B pkast) Ao s
o

2l (posd i ylaYl sguasl) day s -1 JSid)
(o8 gl 3505 ] 3Lzl Eorldl slas) 1 yaael]

a5 pooel) dmuall S3asdl O LS . ppsmd] hatio (e oy GSlol]
O 0dods oyl dg e umd Gl i Al Olisyall 3
s JSS G o83 B Ol Jlzg Oles Olwilye Jlodd] dg
OiS9 yye $89 sl iz (2 95d) dow g (el dgo (o Oliad] o
wsm go 48yl olwll ouuds bas JSES Hly O¥ss Oledyeg
wally My Olsdiyeg Jhe wgizdl da oo 2ol don LS ol
S 1209 Oz g8 (oo @e olall el has JSi5 Hlg Olhass

led dadlow

d3.90i9 Euond) dlgo 6-1

1R Sl Slga

&z Gl 8dlgiall Oluliell (alizey dizglsdygagud] hil,s)l @
JISEN) 88,0 8 lyie 3oLt «Olulyull o 3us 3o ks Jgasdl
I & il OLSWI dsglia e 805 duhll dihie 8 dub)Yl
.dow 30

oo ey peliley 1973 ale) doadl dyjsgezd) ddl 2ol bl @
G o Bolaral) dind) dolusll dxlas oo By3le 50000 :1
s 3 ) prhaw ST d8ymag dulyull ddlate ddle s dulyd
P g IS8T 3 & il dalssdl 550 Aaoeg o ilasell Jgsd!
G dde o Loy dbyledl Lo gl IS g Ol eiiall &)ldeg
Wl Grubll Sadod sl

JSJ & 30 liey DEM gl &5l dud))l OlelisVl giles @
)y slas) g dablizall yalghall Glelisy) Ll Jgasd) dol do o
&9l gudsis Wusdy lyhlols ) GBI Judodl ¢ly]y ddlaiel)
Ayl dhie pupas HlesYl Olzd d8yzag bliwl) IS

dind) d)sanzdl 3 dolus)l dxlas Layras dihiall sz joo
oo Byalall jshi gl diymal o 1984 ple ol LY pranall
Luhall I oo LouSTy damylies dyyialls dmgdall Gam )
RRIKWN]

oolidas @ 1984 ple ad) GV prusl) dihisl) dzglsie bail,> @



39

lirslsiisnsirll oY ol ol et g Ky sloio o5 @
P b JSET 335 e 4 sken L) daed) dyjsgezdl B
0553 Ol ] @31 Les cdage dumub 3ylse Gle g5 ) daliseol]
S slrio (pood AdSI) dolucall Jualy . Sd) 35,30 Ol dihie
oo (5109 958 Cgizdl ] Jledd) dgz (e ey 653200 g0
Olew dhs iy Jlas Olyos dalowe By e (B plonlll dlaiis
oo sl By Jayy gtz slaio diblow Ol dpde B
99 Olsy dihaie 0yl 8 dilate adl ] 3yl 8 dibis asl
bilyss sl spall Gle pulidl) dawlyss Coldl oty LS oS 64
Gle dais Q31 o 65 149 90 usmy Gl gy ool OF ] Josm
Gle 65 344 555wy Gle iy L6 oYl ol (3 dolul s
G sl phime gasens Lsir 0us gls Jolu g dads )]
D ey 080 dyedeg puoyll Oy dyadey Syledl iy dyadey sleio
& pdeg she G dy ey Ol & ey (Vs &y padeg Gluds 1
o9 elzio daslsll Bll Glpas Shiyg was)l & sy Olass
Jlz ey asle 2o oo dhads Gl ddadl Oleisyoll 3,21 dgr
Gyl e odoug (s (B Sell iy piadio b 3 e Jbs
Lo B Oleyy dihieg Camd ull i diSg Oleay Oled Jlz

Cosody pshd dsd Ul Slslz¥l el Wk dwd) By daaidl @
dmaizmall &l o9 il 8 8L Lisy dd sy sadl
Loy gl JSsTs Claglly Olsisell (3 b hdasall (g2 3
Ohlelly Sgadl slig s G bl Cho) S late Boliudl dalizeall
sleio o= 8 dolud] 3blally G2Melly

laslisy) a3y Gl debend] ledladly ULl gy oty 1kl Oladiyad] - @
Slaball e eI IYe a8 oY) b s pud 2000 s
08 dahaiall byl e digS Eoll gu dd,mall dalsdly dayL)
Oe wae dblieg dbylsdl e eMb¥ly lasd) Jaslly Jg3dl I
oS i) bl JSET clod s ] Byl (6,5 «Oluaseid]
ol el Olig Olads yasy geually Sy iy Glasy Slus
slowdl (0 Sus dz 539 bl izg saaaills Olads Brog 5lls
pae GBS (el g ) Slad) B gl deySS e S o
A le Byl yms WS 0y58s datlewl golims solas L3lgs
Adlzedl Oloslmall has alaseiuly JSYI

sleio pyo b dudyVl pdawdl JSST -2

Oldesll doss slaio oo 3 o) phull JST jolas 35
ol 5a s 3 5y Y ooVl e Ly 3,0 Bue 42T Ul dusdal]
oo 4 Ld oyl Bpie Gstus Gles duedl Lysgend] (3 ole=Yl
S o)V g JSET elisy) IMS (o 8y0id) dnuST Sljanng paslas
Oadlly doy=ll 8,321 dus (B ded el dsmy gl e Gl oz (3
839,JL eai8y ol e Sstws Glo Fie 3644 ] das Ul
JBGT e dus Glo slaio ppse Goimug sliddl Jad 8 Basasl)
Al dludly Slesyell 3 dliazall dalisall (ug)lidlly prhad)
elaslly 8,801y dusdciall GLog)l 8 Oleadlly Bilssdly J3Is Claglls
U dbylsdl (3 domndss 552 Lo 925 L39Y1 (gsloes spudls (ALY

(2) %)

Vol. 2020(2), Art. 11

b)) Ldlgedl aud (Sl 48y Eoll «yolzall L)zl
rdBy puadl ] Cdun @ 2010 plell OIY) LSS (0,8 dsols
Clogis il el Glogleadl dalasl oo 8olanwdly dudl bl dbyls
sbladl g doxll bhs oy Ll Oslad] daalS LY e dus )
CYLgsVly Hblall 0uds o Jdasdly dlolSing dlels diyjhay ylsSUly
Sgae ] ol I dpas))l Jalssdl e B35l UiSy cdabiiio §y5
e doosSodl Oluwdall d5lie 839,09 oblsally CYLEYI ells
Lold) el Al go Eoldl slizul LS wiledl i 3 Sl
pled «pand Byall Grgisdl (S dizglsdragumy Olsimy 00T (uuo Bypn
9k 3 dizglsygaseadl JSEYI 3T e Byl J) Cdae il @ 2003
ooyl ALIS Lulyl dilate O ] Clogiy cdoslamd¥l wslinlly Guell
LlasSU &yl 03T I dizglsdpasad] Salshill (o due L Uz
Lo dlelly

LVl Olulyd) 3-7-1

Thornbush dulys ey 8)5ay Coll lpde dwzel Il Olulyldl o0
sl Ganll Lz slgdingizy Olgims Busiall dSlesll 3 & Allend
Szl le Byl ] Cdams™(0de)l 8 Olilaslly praad] jollas)
Lol ghull YTy & il Oyl 8 disdually dsliall LLadll
i) Ohgdl W1 3 dirglodysesemdl sblially dagdl OISl
bl jolhe dalisall Glidhdl 8 Guell doslsdrese dasls
8yeSJ) OIS LgVly 5uSU) SISl pmndly BLSI O ] Ayl Coalsg
Ssiandl s 8,0 Olyusy CVAS o8 dosl dumphll praadl JISET 8
S saill 3153 3] BV degiy dpaitl] Ollas 3 dols (allell
Ollasll (3 S 536 Wiy (Slhanll sandly ¢l saill wlzng
$uz] 8 Coldl e 3 muds 629 el JSET 8 Oyl
%435l aslulys

o liaad) ClalSU) 8-1

.(Geomorphology-Lzglséyesuzdl) (o) prhaw JSET ©

Ao I JY) el dayadll sl dsll] 3 L olsdyonsus dolS iss @
Ao I JEEW (g pudtl] Cog)l diulyd 3 ooy G olsll 548
Il sl orins o)V phw Chay g edall 90 655 Byl
b JISY deale dulyd T By “dayshal go )b Chayg duun yLadl
Olaasd] ssasiall polall (o dmsg L)Y JSi5 Cllasy 23V
Luag)l psle 8 Oladdl Cluly galislly &8ymall Clexe oy
Ll Bymy9 Lz glsumdl 9o oI paasall JI B8Lo] elasSUly Slusl s
ol Bies WalSs U1 Oldesllsn)) b S dulys poiy ole
g5 588 "0V haw JSAT dulyd ple T iz s)sdysnsezdl (aiest]
ISl dme (o LYl (8y dsmudall Llsadl ol Lorglousd] o
G2 S 35 W=l O3 3T I 0l e Wil wie o)V prhaw
] Sl oo Jsl Sy @31 gyl i Lizglodyagaend] pdsy Lyl
8,23 Loy gyimall 3aLIL podl Bpm o sl i) Balls 3
day 3] phiis ;8 53 (2 ghaw 3o S 40-30 Gos ] o)V
¢S 5 Sl Olamally slodl Gleds o5 60 ] ddindl Oolsiyell (3
Sllaslly (2 b JSGT Gy ole Wil dyasdl Slay sl (o
b Lo s)sdrgased] 8,535 4oVl ebadl JSST sy 8 5T I
gzl Gl Olaslly 239 g ST dulys

17 ga 5 Gaon

walell dal duyell dlaall (glpan



40

0§ dur Jdldly adlly Olediyall A5 oy ol i Soiue
ol iz g duzs 52 dizrs sl iz 0163 Jizrs OLS Jums
Fln dizg plall dizy o5 duzrg yshll duzg 8,81 ey Byo duzg
27l 3y Lsiz o dhalyie dilie s IS e Bates iz iz
Rl G Byl e sues gVl e sue gl 58 Jled )
Olya29 B3l Olgsw ($3l99 3Ll $dl9s ply ($3ls9 sl (509 Ll
Jleds 31 g3lsg oo ¢ls Jio Jleidl ] gizd! (ag adan golss
Glels yie 2600 glasyl dhads ST Lyd JSid do sl Ol yed) Ll (o god!
Lo (2,38 Jedd) Gio oyl Cgimdl (e a3y e 3466 g3 dads
dizs Bgmu duzg ik Lizs 39l dizg 355Ul Jims Olusds iz
@eall bz Olus duzg Dok Jlzs shesdl Jizg yas Jlzg Olas
80 golss olads sz e DYl e sus lyllsn

B posaly sl oo dolus LST b Kas Jsgd) Ll
aSlsa)l glgil mune Losd £33 Bilion il diegis deas a9 «haiiel]
Az 529 LSl Zblial) 0ol oo slaio (2o dmy LS wgudly Lasdls
dgindl &yspazdl dasle doolall Bl Loy syl oSLYI ol 48
S Ol s 1,85 dowd oMo 6 g0 Lgd Ol Sl
O @15 995 duhyl dilaie 8 OISl JSiy Wy 2019 plell 8,53
Aol dy g2

B uoT b Loglsdpesall sohaiall (o slaio (o> Bymis
gl a1 e sus Lo gsimn illy dalls dlodl $bladl ad
slhts L5591 6lzmes Mg Olads wlasy Oleding Jle (o dilisall
Lz slsdrsngezd]l 05 olwall ppudli o (o dimub Sguo dladiy (Sl
S Cdulyll wis S ISy aalBY) praiell s s Y lgzegin B
G el ISl Jo sy sas) Beab @soll Wass (3 psed dzsy
slaio ppoo

das pasdl dubyll dihie 3 23V paw BT ) G,slly
Olagleall LelailS dgd] 8N Oz I galiolly Slgally Jilugll e
Oloslsall dabasl daulgyg il Jgidl Oldasay lyylies 48] y2edl
eds0s Gt dull dihied dysushl dbylsdl sl ddlaedl
bl G yoduly (JuSy IS Fie 30 63 J3lsial) DEM (e8]l glas,yl
Olelad)l slisly OlylassW Aspect oloa¥ly Jlasadl dbylsg ds3,))
.3D analysis tools stV &3 Olewwswadly dews yLad)

Lolail Gle SIS ol S &l Olalell ol g2
2015 ARCGIS10. 4. 1 plaziuls )l dihaie) ddlied! Slagleall
ol i dulys 3 e 500 658Ul Joldl] wassy Hlasl sz
dosl 8l IMS (a9 «Caly 16 g5lug bey sl JuSll Gas wyu=5y
G s die 3649 ) Jeas iyl dhis el of ued dbyledl e
Jos 8 20 1785 sslus (plass] dhis 3oly s ! e @iy
(S ol shyzly dygusdl dbyledl e dasll sUST 35 . opsedl
b3 2210 ) yeuSl bshs sus Juogs sl dss )l blas ooyl
ol JamYs .529 S8 gslesall BlyosYl Ll 2500 Jawszally )5S Jas
Al Olylieally B35aSUly sl Bud gl 1ae dlaze)l bghl
&y9uS dby)lsS Lyolysul o3 Gbly (3) 03y dbyls 3 moge 9o LS
B gl HeusUl bshe 3 &)l bladl magis . dulul dihaie)
B5aSs Bls jlghs JSis dioduall bghsdly (dogVl §)lzey Ol e
daz5s Olela)Vl 08 dbyled] ogs LS HsuSdl bghs od Cz yxiuly
sl oyY) g JST 3 Clelas, N s

Vol. 2020(2), Art. 11

44°0'0"E 44°30'0"E

slaba R B A sisd sa sl sallall

T
16°0'0"N

T
15°30'0"N

. o5
[ ] e ciaisa
| EC

DEM I35 00 1203 1I0S pTrs Trolo Es kS

15°00°N

44°30'0"E

sleio poo dsglgd ogumdl dyalanl dbyls .2 JSiJ
Coll slae] (o rdhay =l ydan

A A U Gle 4 s dle Judle ) ppeedl Cilads
Grb pebad ] ool pudy ) o Gyze IS5 oY Lyllsus
Gls dasll BN Gy Sledl rmall Gole Gle Jsgws Olrds «oydy
Lolusdl Slalell dhulsy Josdll §yz Sl dalotd] shyz]g dbsledl
P97 (3 oYl I dolus Jloz] I (1) 035 Jsazdl I3 (ag
dews Closy 65 3200 ] Jhas g Wlg (ool dolus Joz] (0 slmio
Al el e 292l dolun oz 0 %75 .5 ] dsbend] ool
ClSs ded) Olaipally dolus)l Slaz] o %19.28 dews Csd
%84.8 dews ] Juasd Olsadll Ll %81.29 9o Jgaulls 9%39.27 dews
- sl dolus SJlaz] oo

] ST do s s 1 Jg izl

%dgiall duudl 7S doluel) 79931909521 yelael)
8.84 283 Olad

29.81 952 Jsger

27.39 875 Ll Olmis,ye

28.19 902 Al Ll

5.75 184 ik oed

Eoldl slas] tyaasl

A ) S sl Azl Judladly ool Olsdsyall J23 ldus

Csizy W9 Jledy G B 355 (sl (e 8,uS dolue hsdy
dhiy sly Lol hugie oo dubod! adld] glasy) Oglang (pogod!
e p 3644 ) s glisy) dais el d5ze 2885 ] 20 2500 (e glis)|

17 ga 6 @ron

wnalell &l duyell dlaall (glpan



41

solhall Gl Cousdl yasdl 39 (gedl 30 48,31 Olsdll ioys Oles
£1962 855 3 ulead] 025 3 daga dizesilyial Jolgs prhaudl SISl
GOl o B G 0 gy B el $0ly A5 Lgies elsio slasg
Ol plal &yg3 dumsilyial Jolss haudl jalae B yoledl Csll
oadl Gls LYl gosmadl (5ol ¢ Sl Al lying Gzl
o8 Jlzg Ohsedl Juzg o3 do)8 Sl 3] 0 2015 usle (o 25 gyl
e plol (iis s sleio Bshl dulid] Judludly 8,51 oiig Olusg
IS (e Las pedl iy WSy el dsleall Oyl &5l Olgall
O3leg A8l bl sby 3 @)Y plasiul Mo oo 8yS dnsr] prbred)

Ohlizalls Byodls clagadl O)lies 385 d5uws doxlul

Al yal) diais 3 Az g)sdys0g.d] Halshal] Laog 3-2

Salshall ] Bysall GIS bshad! e Jaslly Slasdl daslly Eoll o8
& i) daisVl daulg O3b LSy ol S8l 3 dizglodygassa
Olejiell jas delly Sylall 34 IiSy 521529 d9uw delly 3B (1o
Jlz 8 doles duSdl uall giay gsliall oo sas 8 Lyelusals
Bl g &ylaell DM oo 295l (3 ST Gl cppsmdl Lye Olnd
Jolssll 555 e ] Gyl o LS Il p 1973 plsd L2 gl
(Y il Chos gz iy i)

JSCad! 1-3-2

IS ) stans S LT dulyll dihie (8 o)) gl JT Ghogs
gz e sleio pse et lodl Judlly Olsisell Ge il
SliwgSs ol o 905 Loy bl Oladipell o 05559 «Olg]
P .(5) 03y US Olize dw B e 5o LS L1050 ylomes Slelslls
Gz (B gl W) Ol dw ] Glaedl Jo3dlh &2 8 ped ol
A Dlol glyg o9l oo d8,a)1 diliedl Ol yally ddladl (o> Lo
Szl 8 oy Gty (@31l O azgg i G & e Ol dihite
Solze Bl Uie dlieg sleio deolall Bl L8 ppsol) Guadyll Lol
ool Jlos 0lesly Gyl iladl zeall 8 oz Gl dusyall 459V
Sozmall Jsb dhayy Cum Jladd) dgo I diaadl 511 g0l5 (] d=x
Jlod Jlass¥l dgz Aoy oS 93346 955 ] duylll dihin 3 eyl
G @)l ooy woles Bsal ] 63 @Bypus dihaie ] o2
ol e 8 ey 833301 Hladl G wie &1 ] Sluhyl jeiss
Wy OliwsSI Ui degizall (2yY) b JIS dunl (1083 IS
g o5 Luanl 35 La (es Plgma 8 Sl 5ol sby 3 cdsdal I
W) AAIS) Jdss Gle wsle 3] dlisd] dond) (3 023V grhaw ST
8Nl GOl e poys b (e 0 150 925 (252 52l desg sl wis
dulyd) dihaie 3 Oladlly Jogud) 2-3-2

Aol IMs ey Jledly Oilsisyedl dsy Ll JS) usl uss
o3 dihiell dioglodpegund] dbylidly &bl gudall da y5Jly Lgiylies
gl Jis deydll Oladll oo B gy gy Syldl Gy Ay e g6 O
88291 g8y yuz gBs Haare b gy Bsym)l By o)l pBy dun)
0o gt dilate 5 ST Sl iy g8 JSius opsmdl (B 8 moses
Jolssll 4 O31 Gllg dwlyll dihie 8 Oledlly Jsged] dolus Loz
Bys9 Elodl i Ol aoT 3 02y SlalazeaalS oy il Sllaslly
sabaall slgtal I Bl de Joll sleio jlhe st gl 58091 ¢lay

Vol. 2020(

()

), Art. 11

‘N\
1 inch = 11.81 miiles
o 5 10 20 Miles
Legend
2020 al=ll ) == (o demo Sealll olacd
Contour_Extract1

Eo Wl dlue] @ yuasl

cloio o=t 9?539:‘:?'” Sy 1-2

dahie 8 duyYl ) JSGT Holae) disadall 48] sed] Sluly i3
yas I (sjsum) dasdl Bladl o (5 I8 sl ) dulyl
A Grgdony (I yasdl o bauwsYl sV Gimg Y Grws U]
B2 Byom Fad elrio (oso g 3] 48,80 dygindl 3bliall 5 o)
MAJZIR 5o (295 By dlonds &0 deloy soimo IS5 ) g3l
Juzs (ool S5 e Cleey (Jaud) dawsVls GuwsdWI (0) 9
G 1520 120 555 () Ja oo y37m0 (9583 (3 yasmall LadSs™ .S
dloy 43,5 (o0 DgSe ddds Buizg 13 5umg (00 O5SB9 slio 3y Jlad
dats dgle Buzg9 puby yed e was wewlSly Ol die dogad
Slyaodly Gl Glally Syl szedl Glib BgSe dasY dgas)
0585 UM 1S D35 s gl JSEY erslsemd] oSyl O Jamdy
diagliey yoall LSy dob o0 dzglsdrgnsiaddl Olilaslly dolg=ll (8

Al &= Jelgs

ddn y W) o) 2-2

Ohylzally BoaSly Ogasdly £MA) (o dds d3og slio (Pao juels
gy Seadl U3 jde aledl 9,81 3 diked] Slasdl ) gz Al
dasse Ohlas s Cobgtul Gblwl i o LIl Sluhal e sae
dabiall 5 g a8 (3 eyl Gum sl daudl iy LS ddlsze
b Ul dezglsdysagumdl solhaally walsldl (o 535 3929 S H3= Lo
L;é &y=dly pled us Olyleg dgdwy BeaS (o podl qu dowsly &I
lato aediay I dagell J5YWIg solandl asl 35 WS Sgaye i dihie
delses &yl dalse o B)lall 8 Lzslodrnsly Lrglsull slals
W3 Ogoll Daae S LS dad Ol Il demudally & il ool
Cgll 3 uzs LS ISV ells g3led oSl Cagadlly Slubyall 2]
Ul abl & Sl CMasdl (L) dusen )b oo blis s Ll o0l
23 el Gle A, CMesdl UiSs o yallally disblly dolieg!
297 8 delidl Oladiyall $ dlintall dizglodysnsead] jalholl LIS
83559 | el VI sty I O¥lesd] Al plal 1S Ble slzio
ko ) Cuadly @ 1890 pls ppiaysa 3 ST Ll duad) pusland)

17 4o 7 @a6n

wnalell &l duyell dlaall (glpan



42

Vo & 3o Aol dud 8)50 .5 S
Eoll slas] :yuasll

Ol Aol (e 3-3-2

¢S 48l Ll Oleisyall Gle ooyl Oslly sammall Osll sy
G2 LS (Y1 &5 IS (e cuBll goledl Ol Cdiug slato (o5
ol (B Bdame dilizr 3blie J] (aagdls Oluss Olass yasy o e
Jlz 54185 03 a9 (oSl dusSS wis duadl Ll 0555 Leays OsU)
oS Jlz dte Ylad dilendl Ol yall Chatio U8 @iy pamall Og) OIS
gzl 3 eyl plids eye 39 0183 duzs sy ,ulls 8,51 ediss
dizs Olad Jle ] BLo] Gamall Gsll lple sy (o=l 43,41
sladd) &0 lg) Gl b Oladl] bl el

g ol Lol (o 4-3-2

@IS dizglsdysnsindl Halanll glgil (e wyas dulyll dilaie 3 uzsy
JMls L5991 5xlmes GLoglly Jsgudly dbimd] Judladly Ol pally
(W ladosy cudlls JIseYls Ll slhslls Claglls

:Jldl

G bl JBT e 8,08 dewd i) Oladyelly ) S
Ok M1 (2) 08y Jgamdl (8 dompds 5y I laslisy) iglinyg (o2 9=d!
8 2700 (5 s 8ysSiall dulimdl Oolwipell pasd Olelisy¥l bl
alisSy (o gedl s 6531 aud JS plell Layglae didos <y2e 2800 )
Josdl I ey Gupasdy edio G Goelonmdl leSis LSS
ool (3 gyomall CuSHl 3 il dlad) Oolaisyed] O dzy il
Ol baog) Slaisyall ys3eo e digs 35T wisg (bl o duyyls 43,8
ss2all ge Llics (pemdl o 3ydd] dge Al Hlsmw dilate Oilsdlye
Sl wlicy 3 (el 0y Med dihis Oleiiye 8 WL I
wsedl O Do)k 55m9 i o il Olsdsyall ISy Bles 5,500l
303 -aed (] dladil ] gol Lo dysdl] di Sl OISyl doncts S
Oledsyall 1)) ISV o I dosdl 6,2 sl Jaslly g3l I¥e
OlalYl graz (o oluall ppuds Jas JSES dubdl

Vol. 2020(2), Art. 11

Loyl 68 ] Bgto yuz 88 (e ey @y 5,80V LA (2 5Js3)9a0udl
Iy e 13 cadll g6 Uio (2l 3 Oleadll (e S uzy9 Jles
Ol &y e 8 el g8y 2ol gtz Oloviw & s B 53529
3 lolll JSET 55 Shae G e (8 Ologw B3 Lol iy
g ol zsledygagumdl WIS (8 8uy,8 Dljseny pallasy sleio ps=
L]y S s Do duwsil il duoa] (9ol ST M1 8511 4y
Olsdipell JSET o das 3 &yl Ololaseadl 3T s ells )
Aoyl llelasiul N> e (pead) USh Hi5 (3 Oleadlls Jogudls
439 Olagelll 43y yde 43y Olymw dilate 8 Claglly I S Jbe
S desitall dooy¥l YISV (e Bolitadl e LS pades 8,5y (Mew
dihie 5 Olise duw Jie 3Ll 9audly 521558 o Liedl (o e <l
Olszw dihis Glise dw (o I2his pdg Ul (4) 0 IS8 Olgww
Laa¥l 5455 Loy laell oles re Byl sl by 3] e i i oo
dudl Qg 5Ss (Oluwlindl 3 ls3l BlSe SSins diiod) duosl] 3
Vs & pany ol s 8 ol o LS (ISl 8 S 13eT walis ¥
o8 dmal) JSY) disal s ooy GWls (5) 08y JSir (3 guosel]
ol bodw we doludls delyills Loladyl gieds dgdud! <l

edl Gl e Slgl e B Jasdg

Ul (0 D e Olite duw (10 ghaille] 8)50 .4 UK
2019 (:l.c Coll gl i yuasl

LS doglsdisasr domub oyl i) dhis 3 doli dw D5
HaeYl olis slasd jolo ass Gle aslu las (5) 03) S 8 s 5o
ol @bl Of s iy sdssg 552 4d S dols dsawgall
Dozl Laie S 3] el iy 8 Lz 85LanalIS 8, sl Ly oSy
ghad! JSY Bousiadl deextd) blol usl uss Iy dayats slell 8
ole JS 8 dulady doluius lisS dbid] Olsisyally

17 ga 8 dran
cnalell dall duyell dlaall (glpan



43

Ayl dlaie 8 bl plsyY) bl pdgy 2 Jgued)

&sall SILY asll gL,V ERN Jsead!
WY Oloviw dLabsie @3loylly ! £2800 5-4 o8 Je
S dadsie sl 2444 5-4 Sl
Vo2 Lldio dhwgio 3 2500 5-4 Jashll
Gledio g Slodl i Ladsin JOVSN/ 2400 5-4 38 o Juzr
i i Ladsie JReSN 2700 5-4 Y e
Ghedie g Eyledl G dLadsin VSN 2800 5-4 oS Byo Jus
Eslodl i Ladsn SN 2818 5-4 Olyed ez
S g Cnyledl dabiia amall 2800 6-5-4 Col e
she Gus Syladl o e yooeall 2700 6-5-4 yas o
She 9 Dl o 8,8 JRCN|| 2700 6-5-4 Olhe Jus
she s Syl Laisin SN 2800 5-4 oled Jle
Cosly Syl dLarbicia asa]l 2300 3-2 gaall i
she o dhwgie d5udly olo,)l 3600 8-7 WVES- J Y e
Oyledl o dadsie 2600 5-4 & o e
S i s $oloysy Ssas 2300 4-3 Olgsmw Olsdlye
WA N IRV ESNVEN]]
Bysloxadl o)Vl JSadl dold of 4 [ 1333’: = =
3 ; . 83,3 W dold o dwoyd dis " I
:i? 5l ib ilu:sgj OSe29 (C;i?.); ;1:;1;\2;34;9 Ao - ’L‘b_‘n e dﬂu&]“
Ll lo Josdl o Gay uly Sy sleio e 8 855 3§
Coily Odsl Gilly dabaial) deglsdisagedl dbylily ddlegdal]
LT L3 dylaedls LLwL,m slye] diey ldadlyzod] Ologleo) dodas dawlgs
Caadly wolls Aol shyorls Eorld) Lilowodl 3l Lisd] Jos
Aaysiodl 25,801 damdl 5 35,5 il s NI 3 Atazall alshal ellz
S a3l wis ,alsll db sleal oy o oS3 ol izl sl
Lo lly Byl 652 oS il SYLaYI )39 (B usy oo i) 3550
D o 3 (5 33bs oLl @ &y ilased) Js3ll IS o
Oledy i dlsw LBy pas By Qb Ly S dudadodl I Jie . ]
3489 Shll 38 Oldes she] Jaoo) 4y i) Sllesll B> oo sl g 2
IS Bysll & e 3 Blzdl B35 daolsd] Blal 3 521 MI@L.. e e
dgagSadl Glousdly Loladyl zyylicdl o dyae 3 UM ells puscad 1950
Qe G iz Slgw (B9 2R Bl (B Os23audall Glame 3] 200
IS 3 mdsall Il sl USs ol isl 3 . daolsd] Bl 8552l ot
(5003 Lte Wl 3] i o &y pie ooyl el (3 azss (7) 63
Blays Bygadndl BsaSUl uol Ly dogis BoaSUls Oibliell Jes (8
O G Sl S o Al Slubsal yuils cedlesn Gy dds
dungSodl Olaldl Jou5 Ygls did) 8)lasdl ] dexiy oyl dahaiall
& woladyl dhis¥l 3She dol Condl dgd 4oyl Slslasel zia) Bl s Rt B g
L) AaaiVly Jolgsll Cbaogd ilacedl Josdl UM (es - puzmontl] e e ot s i s S
44°00"E 44°30'0"E

4 Sus Olrazey &S Gus oLy lyies (I Al duo)¥) Olelaseadl
Glod I 3 Ol 3hy Oga5addl S deduiiod] 3 B U5 Jie
L3591 $)leme N3] 3 515 MY sl ahaall 3 55T 05905 Ul

AW o s SO I

Vol. 2020(2), Art. 11

ol Ll (3 Ui,V bl s dygusS byl .6 S
a3l gl iled e Blazel Eoll slas] 2 ynaall

17 ga 9 daan

cnalell dall duyell dlaall (glpan



44

LS «psmdl o sl oYl 3 Buies deslall Bl 8 usendly
goall Jizy Oleiiye SS9 1)k egi Jamdly

A

N

Legend
20104 e
sanaabasin_RasterTin2
Edge type
SotEdge —— |
Elevation
36453441889
3441869- 234778
3234778307667 [
3027.667- 2820556 [
2m20356-2613.444 [
2613444 240633 [
2406333 2199222 [
21992221982 111

1982111 - 1785

duhyll dihis (3 o)l JIET Olelis)) .8 YS!
(DEM) JI 03,01 glisy¥l grles J] 13l Coll sl 2 yaol)
delassy JSEY ells az g9 @ 2820 -2406 (e Juazd sl )l 5,1 Lol
L3l golemadl O ao¥g (2ol 3 Cliaglls &35Yl5 Oledipell g
ol Ja5 IS dlal s2lsmdly Sgaudl sl bling Jolsilly 35ls2ls
Olazielly Gl el ddlall bl
I 39 sl Olila] slad) (oY) phaw JST gamy yeliuds
431 Ll elrio dadloe (Y55 & e Olises duw puddy (4) 3y US|
el el i3y o 3027-2820 oo Lo glisy) dals (pad ducslsd!
A5 Wl e 3234-3027 e dusludl A3)1 Ll cppsmd] 8 dibisd)
ohe B i pde (B 3Sy8s o 3441 -3234 (e Jad pedl (e dslud!
Pom oo 3l Bl B =Sy p 3649 -3441 (e Jaid dil] 45,01 Ll
o Gotus o do =l Bjedl 4 (8 dad el b wegs s slaio
dbdlos jhe b dpde 8 gy cumd Gl iz ded oy ool
dglite dulyl dihie 8 (o)) e ST Olelasyl Of dodd) sleio
oo gduly 0yl olesly Slais (J&5 preml) Jleidl dge Liyes) LalS
(Y Jedodly yandtlly Chog)l UM
Ol g3 O Jam¥G 3] ()Y plaseal 8 0y L olelisyl -
o WWls LiWly Y A3y blie (3 wiey LSy & ypasd)
2y3ls Gyidlolesly S pos=dl (B wgisd] ] Jleid]
Lol 4301 (3 0yl olosly dusadall Olkaslly Jolg=ll 853 S35 -
dahisll ode 3 S5 &y ysall CYLEY! Oldes O Jasdig dsaludly
Ggdo ] 9% ke she o dpde bl dihie eas Ul
Byhs gblie JSids 4wy GBYSYI
LWy oY a5l 8 oosYl plasial 3 dpyidl Oldesdl Sl -
3l slyg yuzmoilly dslyll o1,V g dsill 8 Jiawss &g
L,S Jl=dl [RESON ha o9 u:_o)ig &yl R Ui (S 99
yuzesd]
Al Oleiiyell (3 lheY) bBlus e dsudall Slkesll Slop -
8zl olall Uy dmpludly duwsludly duslsdl dyell 3 dsBlgl)
Lolassl JBY) 31 3 didgmdl oleadl 55,5 Lok o

Vol. 2020(2), Art. 11

:olayll
ole Ol pb ISy Sl duhyull dihate 8 Olagll e dus dzs
woeodl dlutel Gle 48,80 damdl (8 5L SISy ity posedl et
500 J] ¢ 300 o Jlsdl aladl e Ogliie us leg Jlzl) ddlocag
I oy S e s Calisg dadll g dorhrace sl 5aiSy e
e oyl s 8 Caold) daoday ilasedl Js3ills Lasd] Jasll
olagll ey Lz slsdrgagadl jalshall JSis (8 jeamy ppoedl OF
G A 4l 5S35 (gdlsl Byadl ol oyl 8 Hlew Wbzl (e 5l
JEGT 3 Olay)l sz gy dhuall Sleadlly Jspud] dzgi Cos caug]
duan Jie (psadl oo Bl 95 Olalzsly slaaly Oliluas e dylie
dzhic 3 Olayl ga sues gmd dpde 3 b (S )
Lol aesrs oy Sl Ooliagdatlly (21,83 Glagll pasins 3oles quis
oly daSdy J3me daSy ilsd) daSdg dusad) 4 Lgie OLA (e Sue
B 993, A plasdl duang Oylodl o s (0 @) dihis S ol
Srasll 439 pulyll alid 3 Olyas d39 Olgmuws 8,2l d39 d9usdl dahate
gos (7) 08 IS Oyl o 8 Bladl ddy jue dds Gled 45y

Do (G &y e w3l elid dihie 8 I sue)

35 D e Leledl Hehaell i (8 il Olelsll O3 085
gz B Ay wemdl A5 Jie dad diSd] Olrazall elyg OB k)
Slagl Al uosLad) sahall (8 JolS 55 ] 63 S

ol plas J5 mhika .7 JSa)
Coldl g 1 yaasl

spally ddlied! Olegleall dolail plassiuls Glasell Jo3l JNe (e
AW el (8) 08y SIS B mdsally Sl dulowd] (8 dysedl
gosany ¢lan¥l blE JNs ge Ol ge sus ] (pemdl oid el
G,ls) alsl 2y sy claidl olesily pgedl o 3Spall B lgad] gl
dd IS 8 09 dekndl Oilmispell OF LS yledl o Do B
0yl Lsizdly Jladdly @il (e § 500
o0 dzpaze L oS Sl Olelis¥l Gl (8) 03y JSadl b
o A3yl Jualy (ool Jlads (8 dadsuiall dihiall US43 glds)) dhads J3T
Gl o e (o S 155 ShasSy Aol 45,1 g5 (21992-1785
Ghsis p 2406-2199 (e LI 43 22199 1992 e Laelsy) Jay
& deluie 0555 8] (Wosodl (e dygiuall dilaiall JSiSy (ool B
R Dpde B gatwall JSils 3yallall oda (SSs (Olwasiell jasy
Byotlly Wgmd dyades Oloiw dyppdey ol dippde (o 5329 Cnplod]

wnalell &l duyell dlaall (glpan



45

radly plery @ol9y Clge 63ly die L3l dyjladl OLssll JEiss
Looy¥) IS sl 8 hge Daas Ll golsy Sl (solgs dSlells
S Gle Jle dslyl deas 3ble JSaS il LS dulyl dilaie 3
duas dyy39 8pS ddoz ol Lo goton Ul play $0l9y sudl 93l
08 Uil mosyy dlell dysdl sl 3 ObluYl oy CUSES
sl gl sgal sl sari gl ploy @ols o ghie) 850 (0 -8)
JsT 3 o3 Gl oyl Slbasdl 50 e a3 Gl slaio ppse
Auly) dihie 3 Gl g2

(AlQ) g:sé'j Y &MAJ byg0 -8 JSJI
pain pgal tydasll

8ol dihie Bl goly (o o3z an (z-8) ¢y Sl UM (o
Clatuly @i dagell soaudl ol B gilly Sylodl b se b
3929 UM e «zally ded) VI USEYI 3 Loy demadall Olilasl
o by GSle szl daBl wudl sby 8 Legin S3latadlly Gkl 3121
L3leg sl Bl 3 SHIY ael oo Bolazall @Bsiolly «yyallall

AL a8l Bl adsd

ol dud Gl §ymmall sy 10 59 S

:J19¥ly Oladlly Joged)
sse ] Byl 5,2 ol Glasd] Jaslls il dssdl IS e
Eos Lyl Lgase 5 Iy dulyull dihie 8 Jogully Ol (1o

Vol. 2020(2), Art. 11

WY1 88 oMy dnelidly dsal Il Clall B didsmdl oliall oloys -
Ayl dibie (o Ggtaad) JSi) 3 &31g3)Y)

dazdl 3 dualHly dsl ) d5yell (8 symall LSl ds s alis -
Pyl dyls 43,81

Laldly dmldly dusludl 43,0)1 (B gyiall Sl disgs (aliss -
Aunally dsyl g BN L3 8 (gmall Syl s

48,800 3591 @)loe e dbiad) dpard] 3 )Y Ololusetal slays -
23l By 8 vl oLy 1S5 Lo (el o 3l 55l (8 L

25 ol ol Bblie 2ol 3y 5 DoY) G )loey Olmgll) S5 -
3l 8 dis o g Slally Brog yudl 0l99 ploy ol B
2ol o 3y eizdly Jledd]

28 S Ay 3l Dsas 35S Bd glindly Oleliny¥) sl -
da=dl B dygaz 3035 3 (sh3ll glsYly &yl Oldesll desss (3
zYl e g lliSy cogizdly Jleidly 0yl 3 Ly (5ol (10 43,41
2l Osizg Q) 8 g5 Yo osedl By B gy sl S

rolaadl Oy yaig Oyl

Solzes OLdsll 3 g5 3529 Bamgd ilusell Jgzlly dulyall UNs oo
G idls Ball g Al Olaiyall W lly Loyl sV
60y aung e 901y 8 )l §ymall B Ay ualy (2sed]
gos5s (1) 03) dbyldl il sleio dods (o el hwgyy U1 dexsd
s o> (3 ulud) diind (A sl olesld Syl g2ell £ 585
iyl i . Bszdly I 3 Caans sl Ulzs Siliiye 3 ool
Srmall laieg slaio ppso 8 dosY) &sd dabisell JSI (1-8) 35
LB slxally o9l )

44°0'0"E 44°30'0"E
L L

16°0'0"N

15°5UUN

<all other values>
L)

=

T
44°30'0"E

(DEM)JI 3,0l glisy¥ 33 Gl Niazme Corldl sl £ kaall

cnalell dall duyell daall (glpas



46

Oe dde 8 dumudall pailasdl (e dusy 5 35S dwhyall dihie G
smgall Jolg=ll aol usy gl gliodl sl 033 oyl DgasS Clgal
Gasle Gl Blosdl USES e allaall b i3y IS5 8 FaS 19
e gedgiy S OlaYy diydll Ol duwd Sobyy guadl sly e
6zl ] dihiny phud] ST 539 US55 8 dumadall dolssd) 36
slyzls oV oo e mhitte 35T 3 Aoy &y yusee didas dulys ol
Gl delocdl Buay dwhyl dihiey desly3ll gblall uz] 8 &yl o
2 g JSST S5 8 bl oluadl 5585 ClupYl diaS st d850
late dusll O3t L1 Babial 3 Lol e 0,59 oY e dilaally

wol 3 & ga s 8 dus 3l @3 Slisd] Jesll UY e
S oo Oleo Cop dbliedl Go mose e Lo Ly oY
hos)l dalocdly dulyll wisg o] G & jade s O @) )
dolss a3l s9y0 o dudall Lyl USES S (zrsled)sally
pds 3 a8yl il Gle gyhaell Ba8lucdl sUST 8 dslel) & sl
eyl ] ahll 0585 ate Oluydl @oly «pos Jashll iy 8,5
8ysleall LOLII 3o 6,21 s3I e o) el e Al dadall o
ot DY e lopud g doyll o pliy) (3 o] 513 g
&ey dihisl) s G s gllly ddyey Sl el §yme Jsb
52 sladay el @85y roly JSio CluyYl ddes Casd CBg)l 95
L, dad o BV o s & puias s o)Vl phaw (00 520 2.50
& dzedall Oldas)l gty ddye9 Slall yzall Jsby CUSEs I
D oAbyl dus oo shol dsT e bsg) S lhddl hilus
b 3] dilaiell (3 8dszsall ydall 3 Cluydl Ssius Gle Byl
2950 @og il sjedl (8 dis 8ydal) @udll s3edl (B LYl Sotes
8raiall (3 Cutd A1 laoY) Oyed dumuall Glkos) els dongisy (03]
L3lsg)l &yl Olides oy S3yzmall ey mdly US55 a3 o3
Sl ey e (Glasdl Cop 8yl (3 dulyll dilaie (8 (o3l s ALl
003l 5950 @ Olus) dulesd Cudyss diaiell O

oo phaadl JST L5 8 sladd) she dmuhll Ollesll 3555
8 ALl dalaiey Jsedl EilsS WISy L)Y CYLgYlg Jadluctl] JY-
g ot dysall LY Olles by .09V @slows Sl i patl
Ollas) By & 0555 b B3le Sy alanll el (g sall Syl
A 8 delgsll blLis ds yug demedall Olidasd] Ciliseeg «dygeedly &y sl
3bliss iz 8 3ble U] Wishs 4ol oo cald Wy dike)
G Ol lamd gy LS Byghadl datsie 3bley dyghadl dxdie
 (12) ¢3) dbyls) 8 =Yl

Slaiia i o B B okad N Ao a Alan s |
—
= 2 S

S o

e

el US Syghsdl Oiloys 12 S
a3l il grdles ] 13kl Caorld slas] byl s

Vol. 2020(2), Art. 11

Ly By 50V ¢ s «Dlglyasdly Gausdly dSIsall glgil s b
adll gBs )l st Ol Jsbs Sousdl gBs jeee b gBs
Bz 3] pole o g8y Olagw By sz By oYl gBy OMads
w2l (2555 8 Olsdiyally ) asy dl) 4yl Jogudly Olecd]
B doosd Sy gy Sl dddexdly dbyldl Gle dasdl UM (a9
Gl B2s 1750 g,V blas o g5 Olsilly Jsgd] 018 (8) 03y dbylsdl
O 529 Eylodl i dpde 3 5Sys el LB JBliss e 2000
el Jladdl olesl 8 o33 JSadl DMs (eg clomiwy Olhany o]
65 leidl olzsl 8 Shlassly posedl IS demeall Ollas] oy
sleio Hlhe by 8 &yl Oldesdl 3T W85 Jsged! s IS5 )
lates Byallall US 3 55 ] 6ol Ul azs 658591 g8 3 ol
Gzedl | ) (o Busend) due il dd9Y) (glome s S 0,50 LA

sl )l

1Pl elas|

Sladsiall o8] (3 Bls &S dubull dihis 3 Ll elasdl 36
ot by Slandly 65V (JBY) Ge aslisil sy (Ghwy)
Sadll U3 s I Slasd) suss M e Gl sthsl) 8 8545
DYl (e das dzsys eVl selal et oSWl o s deawsall
Liad) dnglls Gyl A2l 3 doupllidons lanal (o U desdal]
Bo,y=l dhie ey digme dilate 3 @85 5lxdl) (o dA4S degame o
S latolus das Y oo 421 Sloeil) (e degaze oo Bile a9
dihie 3 @iy gellally HUadly Y1 lexal le §9255 (zaye s2askS 10
Gl o el saal Cacay o805 . Enylodl iy Dy ppe B Bo,ll
el Gl e wolsddl asy lug (L85l @e diSw Ol

celay &SI 4,8 &,9 sl g ylie 11 JSCadl

dulyl dibais 8 duolodygnsuad] Sldaslly Jolssll -3

O (:L:ﬁ)l Sy g diludl Olyalg SouEdly Ol UM e
@sall O L) byl e dasdlly ilasedl ozl elST 3 iyl
L8 dmall Oldaslly algwl) (o 3usmy 53l slwio (pood ly2e]
3 3T L o)V QLY plasad) ey yaadl delgslly 8,20l dzyog Hlaell

ool IS
dzdatl OSldoslly Jolg=dl 1-3

selshlly phull JSET sy sy 3 demuhll Olkesl 35
dbolidl doaidl OYlzms alize 8 505 D90 W) s dezglodygnse]

wnalell &l duyell dlaall (glpan



47

lyke ddlises el dlge duSud] Olisally Uil el Oldas g
pwedly 6 N) doadl doalell (3 oy Loy oeall Olitdey azl]
Blsall &b 3 Bugss gzbie Slusad LS Cdlll J) ol sl
Sliital e Clasy 291 prha JSAT 3 O3 Ul SHLSII elis]s
dhisYl mos (7-13)edy ISl DM (o Gy dogall disudall 5)lsal]
2883 8z Iy ddemdd) Oladpally gLyl gblie 3 &y ydudl Oldeaslly
dwhis Oble liss oYl 3 pasius LIl OV e sus

OhlsSI) 6»}’ dyg0 .5-13 JSadl

iy daleassis lyio b3l slgall 21yl Lyt & Gle dosl 65 o0

631 Lon dalyall NS (o9 Olgiaadl 339 dle o ] gl duaS

(14) (3) Sl gdgs ool 1o (3 guudad) Hleknadl B3b) )

laalasial 0 @3 (o3 8505 plsST IS Gle 5Ly Slge @ bl o]
sl U S lgituned] S e

sl Slsa) madl Bl puogs 850 14 K]
&iu>LJ‘ Pead yduas)

ol oY) g ST 8 S s SlasT ] 0ol Laysay ls
Claglls Juad! (o asdl zy5tud (Olsds Olymw dihia 3 Jiell Juw
@ 1973 als 50 o) prhaws ST 8 sl ylke wisg dibiall ells 3
bl ISl ge lg)lies ddlie saall dbyldly dysedl Hsall I (e
Jo3dl DM (e 22019 ¢ 1973 ple ol CBg)l 3 zslsdsagud]
Gl Dgtus Olomu Olaiiye Comeol 3] quolss S 33 dorg Lasdells
Lo (15) 03 Gl ISl s diSiuw O sliy (3 Oyaiiuls (2]
Gyo duz 5 Y e ST 5 3 &yl Sllaslly alssll 530
Obods & 0 duzs

Vol. 2020(2), Art. 11

4299 ,20Yl9 5eoYlg 3391 (sl 8 8yshsdl CsliS s pdsS 8529
JSEN Caatl IS (a9 Jlal) 6ysmall Syl des s o Ay il
JSLi3g &y yeuall OYLEY bl (8 desi Cus Srhasdl 3blell 45V
dihie )89 as Juz B sleio (pso gizy f 8 Byshadl bl
o0 &Y Bbliadl Wl .y seall Cilylgls hadlucd] dos Lyd w35 dygodl
898 Gyzall oSyl OY ikl Ll plase 3 ddds (558 ppse]

Aol Jalssl) Bl g 31335 g §slaedl badlucl] Gliols IS

& yind) Oldestly Jolgl] 2-3

oLy Jiamy Ol sus ol dlos &yl Olelsl) Al L
Ololiseiuly yuzoly @ldlly slidl 3 daliseall &y il 2hisVly Oldes!
S0Edls Glasedl Josdl IN oes delially dely3ll 3 dalisal) (2,8
Oladipell 3 jumeally @) 8 dpleziadl JlasYl ol azd disiud)
s 0133l he s eais Eoldl i dades el & paey dilied]
s b daolsd] Blol 3 (6 pamdl saazlly OS] 503 8503 go dazill
Gl bawsiell & Ol dawlsy ClE I oYl g 8,08 OlaS
Ll Dlors Jozs J&l ©lys aol (-13) 63y IS5 39 .zad) 3ble
A i35 8,08 OlaS Bjas G sldl dilas (wloll tlgelsil Caliseoy
dulyWls las¥l Ca o 185 S Gule ] s Gosy d yiuall JiSJ]
JISaT jollae 8 duosdl & il Olkesd] 535 Soe d8,0) 8,00 diaiel
dihie 8,2l B 54039 y0p0 59 & 10 iz B dalid] Ol alby !
gzl Jasas 22019 pls ] ¢ 1990 ple (0o 8,201 3 3 Gemyzr
Hlazls Glbl duas so5 sl Slgal awgie J&5 Olys 3 sas Jii
B ohlb salas)l dld A5l Vgl UM (e diliad] & i) & sl
oSl Jloz] mogs Slu IS& (0-13) 03) S UM (a9 ple IS

-£2019 - £ 1990 ple (0 8,2l dibio B Jledl (o dlsall Gl

Sl Jass bugie J&5 &6 gudss Bygo (11631 1.13 JSal!

2019-1990 ale ¢y Jlad) (o JIjall sLsl) uand Ghally 4pagl)
90000
80000
70000
60000
50000
40000
30000
20000
10000

-9 (

3029282726252423222120191817161514131211109 8 7 6 5 4 3 2 1

e b il Jilll Gy e e Gl Jlea )

£2019 - 1990 ple iy Jladl o Jliadl ally dadill (-13) IS
Coll sl (o i yduasl

17 ga 13 ga6n

cnalell dall duyell daall (glpas



48

& ieall SYLYI Bala) 8y50 .16 JSEJ]

o sl bodu wie Suss Ul Jgsudl CMines bl @
Lpde Sl dez (B ppood) duyRlly 48,401 ddad) Oledsye))
el Slall §yzmall (8 sl gasiy IS5 lgumbay Allg Y55
3 sblay O oy 3] slzio doolsl] Gilal Jaws (o Sinall
S ISy 31853 g g3lsll slazel Jsb e Ol J3liadl By
Gl p 2019 (8 Usead! O3y cdsawgall Hlasd) s sdsy 548
ple 858 duowga slasl bodu Gadly (posdl dgd 3] 8yeS Sl
U1 39 2anlb Silus 3 o Lo Camdl i ]2 UY @ 2020
Sy 3] Olliendl (8 Lol g e gMBYI (g5 ilad] g3l
83l gy Blas e Jilall

35 S Dsmo G 95 Ay Oladiell 8 Bagasdl Shlassyl @
Coly o0 Dpde (3 dwasdl Dgeidl mplindl clyzls OB
Lo paly OhlassYl 8ud deec (Vo9 Gladis (09 e 9

Oldesl daulgy dumadall 3ylsall Blyizaly (oY) prhaw JST s @
Sl dds 1l Olyogdl OMs e S 3Lyl & i) daiiVlg
sy poddl iz 1973 pls ya uS S O3 Hlg deolsll Bkl
JT 55 3 deand))) Ol uol sy ) &yl Slbasdl O3
o3l 31 (17) 63y JSa)) mdsys dulyll dihaie (3 (2 e
dulyill ddhie (8 Jsgudly Olzdll dslyyll QLY 8 il
G2¥ls &1l sody ula] el US55 ST Gl
AuSdl Glzazally Gldl go IS ] deshy)!

Ly GabY Gls & il Olalel 3T moss 8y9.0 .17 JSI
ol paad yiadll

Vol. 2020(2), Art. 11

PRE SYPPTISFCRE T IR NP CE o

m gl
W Erda

n dipa

IV 535 8 oyl Jalssdl 550 dws 115 Y]
ColWl slus] (o i ydasl

JSaly salas 3 sl 8 Olsl) moles 5uS Grdll az psdll
Soasie ©lydbs slayl Ll dulyill dihie 3 dizslsdysnsumd] prad)
Ll 3 )3l lliSs olll iy paiy Jseadl ilzme ls LG Lo
Gl BLo] Sllgeedls OBLAI go das G306 IMS e Ll slaslly
4 3915 Ll (e Oolow JiSs slsgll 3 duty O3B

duz 999590 guzd| OLusxtdly CMSLiadl -4

G O3l s yadls dmudall dglsdisasidl Olles)] dos
Olalell Al 331 LS duhull dilhie 3 mhull JSET s sly
lasdin O3 I sbloally CMSEl o Sus jsab ] s Gl
S ds Slasly dsdall oylgall Bliuly Gl Sleg do
sL5T 8 dbelad) dootl] 3 OBgma JSis 8 O3 elliSy Gaadl plad)
OISl &l (yog slaio (5 S gailiall e Susd Jadasedl sl

:Obasly blsalls

Ljpae 3 yas s Oledime 3 Suss Il Lol OYLgsY) @
Sbliey CMSae ) 6955 s Hladdl bsdw 53T 3 she o
boiu N e slzio ] Sasd] dadloe e plall 3okl le
olas Gl jesalls sleell g olse JSiSy dyyeall JiSUI
bl dihie (3 Chue G diplaall CYLgYI Ly Shaoll boduw
Sty blowd bgiu ] O3l sleio dadlowe Jhe iy djide 3
oo lasy CIe s CILEY O LS Olaaedl 8 8,08
el Gl Gilasell ozl N (a9 . Golall DSleo 4SS 8543 4l
JSb Baodly dulyll dihie O Cgir pas dihie 8 Gpuesd]
03 IS 8 ek sWls dabiall 8 (s 5l haBludly VLY
Sldasd) dowcts ) peiwl Sussg Glhas Jus o OYLY oda (16)
3Ll 3 8,08 Byohs JSisy VolhdYl kil wie dumuball
S pags B S Laily plell 3kl 8 peud] UM Goliall
A 33 Eomdl IS ey iy dgd sl 5ym I Sl e
Olajie I lgbess 3 laie Saliadl (Sayy Wiyshss 3bliall
diolew 3blieg

17 gol4 aran

cnalell dall duyell daall (glpas



49

Ozl ke Lies sz ] lakiomss Boaslly parliodl JlosT (e
P45l oY) deadlell el U Lgie bl ) CadS 0y BsaSs
p 1960 ple lyzulys Oyabs Uy Qoed) dizglsdrague Badad UM (o9
oo & il daisVls Slkeslly ClySWI Guld e o8 (pale pogieS
Ban &yl Oldesll ells yalas Sl Pdzpdall 8 2V prhaw JIST
3 aladl edls 3 daly Olagadl IS (e grhaadl JST 3 ,5W)
ool of Jad) of Glup¥l I o JSEYI ells U5 g 55 529 Las]
o> S duhl dihie 8 & il Oldesd) Wl podsy S Salag

(W ) iy aill g Syl Ll cleio

doluunl) dilid) diaiill B sloio (o5 S prhed] ST UNsial @
JET Idstialy dysasd @oslie dosd lowell goimell g3
sl (9 05V )lowes Jlad) (3 dacall blially Aol 3ilssdl
Sdxiag S gdlaBl d930 ) Gy Al 52lgedly sgal
Wdlowelly dihiall sbY dishy3l) dwoladl (65 6 lta B3lizadlS
Liss Gle Bails LS qsgue 095 dsadl e sladll ole e
LS O | ) ya25 Gl s ssdaall yazgnis dudsmdl olad]
st S @yshsdl dloye ] Clog slaio poso 3 Bl
31931 e 58S Laag U1 S oLl G sleizadl 3 Lyio
038 3579 B el Boud dezr Sy b 13] Al (Slewliol)
ol Sy WS cudl Jgo ddludy duslw Oilous HJ.BSg Joe
Pols¥l Lol I 8,51 Loy dleg,esdl Blall Wss 3 lye
wol ] Jogs ddlagnS 8yrae dhme slis] Gle desig OV
wyeall o duad dliiey B3lgd e dasy gedl B (0,8l
Lol duool 355 Liag @ 2018 ple Lugy 3 (pvsadn) Jowl
8 Ol s IS5 Gsmyz S B el s B delua]] dilir]
e 035 G Hhe o UMy O¥s3 L e (B Aol duws Olgmuw
Yy &yl oo praad] JSEY Gaolsdl Sahaall Lo Blasdl 8
Condl I (03 Gl @aizmall o] = ey I 4yl
Gl sl Blyal (3 3T L BS Syl Oleisye Jia of il
Ayl dihie 3 GLes digas ] 63ls sVl pehaad plell slanl]

I e sleio gp9md 48,801 diked) Olaisyell b lako sy @
Oele dewaig)l Wledly Lgledysagund] Oldudas (o Solazull
dosg slasYly Jagasall I e cdebid] Olsyoll diass 5 8,541
o & e 8,8 ed dibie B Tele sl 3 £ 9,de SlusY OLL)
(18) (3 IS b osall Eyladl

Golodl G & e 8,5 et dilaie. 18 JSLI
Coll yigal i yaasl

Vol. 2020(2), Art. 11

2L s eladlly Ll elasd] D3] (3 &3 ol NS (s
plisiuly bl 8oL GBS gad Jad)ly JISEYI jahae i3y dusl)yll
Jogadl 3 &Sl gl Cugids chahisall yb Gilyesd] Gasills (o))
8y 88l 3 yacsly .ladls Glaglly Jssad! G)loe Gles Jladls
B eleio (oo Lyf B Oladlyally Jladl o e duSw Qe <l
sabaall 8 oS W 8 ol 555 ] 65T Lo <Olsms puide dihaie
LolaBl C¥Sie 8 Odedl A T LS rhand) JSEY oyl
WSy Sleasdl Jgog dygmoy Olilsis] Hsaby oasie ditng dimoy
&3 033391 ke Lty (DLl Clie S5 (3 Al 8ol o
ISy J3ly il Ooldaslly Jalssl) Brab 215wy g1 Eyladl
JsT 8 3T LS dnyg¥ls palye¥l SLacs) UM e il Bl B 5aS
Obladl Blel ddas oo 2 o

Ay Sbasall gal (o as5 g ezlially jlewYl gbliey Ol @
o0y el JBT 8 5 Gl Jasy didl 3OS (aw
e Brlaalls dulolls JLYl me dblially ilased! Uzl I
g o dihaie 3 sleio poo Brd Jled 8 dindl Oledsyell sl
O el O by sleio Sylodl Gy dypie Jsee L Olzds
2500 505 ] dslisy) Jay £1973 ple) 42 gl dbyld] UM
ISl 3 s (6l dls Gasmy O B 520 600 55 ] ddyes yie
Oghie oy dlold dadle JSio dusdl O 3] edy il dolgs) sy
dhulg pasdl Oldes oy galdl S350l 3 S5 ¢ ye5 Ola)
5o «Byzdly puzodly Guasd] 8 Jasl lyetel @ey OlyLuSdl
oeditle ded Olihiall Cowols Jold] s ooydl

elrio (poo (3 dubierd] duaidl (8 prhand] JKST Sl -5

Lenil] 3 paseins ) ez oJsd )y om gl SISV sty dunly ) diaie jun
eoliall elliSy dslazzVly duwasdl =Ll elis]s Jadasally dlola)
ad) delyly dolwdly Dooladyl gl dy S clgw Aol dese) )
aolindl ol plusead @M gl 5853 3 lgulsy selghll ells g 55 3
ao3)s doslsdrsnsmd] Halasll (8 lu¥l 3T 43y .degall &gumdl
dizglsdysnsdl ISy dzslodignsdl Oliuks plasiwly dwasd
Las 5abls Louall 8 Oldeslly phud! JSGT U3 lynasly & yas)
625 G Cldeslly & il Logsdisegml dual Cluball e
Sygar oSlually & paod] Gaall suad DN e 2 mhaw JSaT Gle
oo ST OloyYly phadl JSET (8 Gldkesdl s L35 usyy sy yu
@by Ol OV ] JSLT le Suss I dargdll Olilas)
8503 Il ol das Olgol aSMal arany Oyl A shye] 8 @
W o Aly dspdall Gle & il Oldeslly Jalssll JSGTs glsil
shzls sssall Lo Codl 3 sl Al plazed ol &3 Casl
dosbiall dabiall 958 S pds 3 BTy GaMaS masliell e Sus
dode 8 5G9 Hsht Bowy duSudl Guall sby 8 guwsd darally
oo B3] Sa 3] i &2 3523 8958 porks Lo s slaio
G sly 3 il Oilediyall 3 ezl Jlasly Oilylially Bsasl
Gl dimo Oilaly duizYl Qolelly Gl g Bolizadly
dwnl Consgly ccladl jblw oo ool B doyll G2l & go90
Bolazall Oz (aSy il lytes @l Olaly (e dus 3 Gdlell sl

17 ga15&aan

wnalell &l duyell dlaall (glpan



50

Ldly phadl JSY plall Sehall le Llasdl duhill Lo @
Sl jlasls ceatzall o181 (s doliuced] Lot musiity cdamal]
LS o Jaslly cdaluzual) dyylaiadl Dgerd] go)lind] daB] 3
Ay gLl

sleio dhdlowy doolsdl Bl 3 ddomall dhldl duhll os5 ®
Al Shzgd) e dsdl e das blgs goy 8 Ll Solsly
G il Oldeslly Jolgell pal Clls 48 L3Sl 83L301 058
e deaslly byl dihie (3 Glyesl o)l e il 8 O
Loy iy 3S,pall 998 (pe sl dygarsll Glodsdl g3sy dbyls Bale
O3l JSiy B )8 hoy

LoVt -8

$uz] sleio pps 3 ddad] Oleiyelly phull JSAT Lo s
o Wl LB Ce G dege)l dmglgdiagindl diond] Olulyull
goliall shz] we hdasdl Jle ) dodly 50 Ghsd S olusYl
Ollasdl 3y Galasll el 8 g sully phdl JSET mogis ygaid]
dyios czn I Byshasd] oSlly dad hass Gl dyy=ily duluyyl
Lol podl Uiy .23V paw JST Jlaz] (o %5 sy Cdidg
B Wil (S ) dusdall )90l (o daas e dlgioY die] il
Aslially delyly LslaiVls ds Sl dolid] deall Y loxe Calise
illy B8l gdie 8 lake sla] 8 dulisd] Oiledyedl IMiial Lyzas
slzio daolsll Bl 8 dizesl )l L3LaidYl z3Lied] gl do JSiuw
b odl ole e plasll Nxe goly (3 Slo 52> daB] elSy
02y DS eslsio (ogo (8 ddsmdl olall LA (3 1S ISy e

lad S Gl

Vol. 2020(2), Art. 11

:C’.o.f.'l KSL‘S -6

&l 515 & a5 il Olbeslly daghaial 0gd dSinll Jo gl gl (30

bliig Seall bl dyme (oo (S (i (2898 pegudl plladl] lging pllas

05S wleio oo 3 Olwlell el dislasdl gsilly I3l azall

il W35 (JiaY) AN deluog prlodl (e %90 dewd 55 Silaglual]

(Y duhyll e

L)l Lrglodigenmdl salasdl Pl Los] dubll cadl o
3 leley diolead] Olasizall sLislS i)l glial) Jos 8
dgind) &y yspezd] dasolell Bl Elod] iy 3 8, gt Sl e
DMl A Sydmme & piug dmubs (ailas e 43S )

Al &yl Olles lying disudall Olalsll O dulydl cadl @
R Ohlass¥l 8 dols dladl bliall (8 5 ISiy hics
P ras bz 8 moly Sy ek gl ol g yseall (g8 OIS
YLV Ollesd] &ll3 (o peiitns Uy slsio (oo du =l daedl
wgall S5 dsgs @e Syshdl deyd hdly eyl g dyeall
lad Jadlut)) ddss G be Oleyus dill] jgsuall (9555

S IS O &sedl Olleslly Jelg=ll O ] dulydl Clogs @
b3l &lie IS o slzio o5 3 oY) phw JISAT 255 8
Loy JST o sae U3 ads ¢ 2019 pleg 0 1973 ple d.31,8 guball
ills £ 50 dizg Bpo 3 Y phe Sstus s Comeoly B3l
G o1 LS «asl3bg oslsl Calieay il O3l s 8 3T oy9u
Loyl Gl Gle sladlly oball i CNSEw]l 3o dus )5
&’é Ll g 9,dnng Bpo dihia gs &l Sgls WISy L_,SLU.H clhzllg
R oyl dihie 3 oeall Bpall dhows (185381 i <lsio
Olealsl B 3udituall Ll dLSY daS Szl .oyly Eoylsl
Bro Jhzy Olaiyey ob Osede 360 59 ¢ 30 duz (8 dyydcdl
b Osale 150 Glad Olsdiyeg Jzs (ob Ogels (puns

G oY e ST (e dus slazel 3 dyyaddl dhasl 031 @
Oyazs g (o iadl ilasdl Ggyeall (o OluwiSe e gg1o8
o9 Sl i Dpde (8 o L Iolo ] 2953 «Ollies
Ohlasdl dass & il dnzi¥ly JloeYl Co (o83 & ooy Lindior
Lylotuls lylosd (5158 G 390801 o geely il (3

297 dzglsdager dbyled Clly 8usl Jas ] dosdl s> @
3olazadl oSas cdaliseall 23V praw JISEY Gle Falae Casl colsio
Aygard] gliall sl wis salhall ells ] Byl 8 e

Sl ol -7

daslly & yaally disedall &bl Sloball gueiy dulylll ogs @
Symill Az slsdgnsmdl lyinsdlagaludly 4l 2l Sloglaoll elay
8olazally (2o g JISET (2585 3 83501 delslly Oolalsll )
Lot 3 by dlolid) dpaid] goslice shiz]y Jadasall (8 lyio
)y Olajiadly Sgddl sl e sleio ey dedadl Olsdsyoll
S Juloetl] dulys (3o Bolizad) dsaly B,S e Ju S Lonko
@ slie el &8l 2ol Ologleall okl dlawlgy JiaYl @8sall sLasls
Cop g (3 @ dihie B b jolo deBY hhsallS dwas
sleio - Oyl G & e ible Sy Jows bliks

17 3016 dGaan

walell dal duyell dlaall (glpan



51

LUl olae] 1 63y dbjls 11

o seleio (P patsie 8 Aol dulyd s szl by Wl (gy=dl 12
02005, (ol elsio dmale. d5LudY) pslslly QIYI &S, L) sl

Ol dase Sl dlue] 13

12017 pls duad! &yyspazl) dzuball Wzl Olake dasls Ololxe 14
elzio dsals

22019 ple iluall Jgall sl 3 Coldl oo 15

ol U8 po &> & puinas deidod uls 16

Do pas dihia — geuadd) oli b & puall S USE) Byge 17
dulyll dihte ] Slasedl Jo3dl L1 B O deme Coll gad
‘ V -02020

18  Thornbush, M. & Allen, C. Urban Geomorphology-Landforms

and Processes in Cities. Oxford: Elsevie; 2018.

alsd] Al cladll Jblxe (o (el Mo 4oyl GoMall s w19
-£2015-30-10

0 2018-1-8 5k Connals donls dyye dunwhe =l GneadSYI sl 20
, Cis - TFIA o0 ,Siel) Joll oloaYl (8 delS) dgasdl 8 dlown
) ’.}2018wu20 @)u |y g

https://www.ifia.com/ifia-members/full-members/union-arabian-acad

Vol. 2020(2), Art. 11

&=l -9

P Buate doglsdiagie giled el Caadll (2 b (e el 1
cleio dzals s (uealsd] susll dind) ddly%ed] dsosdl dloe (o)
3600 2014 (ol Gidly deldall
zd985 ) bliwldbyldl e Josl W) 52019 plell ExUl dlae] 2
- Dem,a3))) glas,l
OlsWly Glhesdl sl Olsisy 8,45 o o Gy e damms Olpe 3
£ 2017 celsio dmale (Oylod] G 8 dud)
12 - il sl g5 Lrslsiisassa ole pogia il dsw il 4
.2012-10
5  Bull WB.Tectonic geomorphology of mountain. Oxford:Blackwell;
2007.
delal) oyl dagdl s e s)sdisaguad] Jgol cuma (us ouiasll il 6
1976 Sigyw il
bl oY IS ple bl Lrglstipnsll s adall 7
2000 «uz > S
8  Shroder JE Treaties on Geomorfhology. Oxford: Academic Press;
2013. p 14.
9  Huggett R. Fundamental of Geomorphology. Oxford:Routeledge;
2007. p. 2.
S sl doyledl Lle Jasdl <31 L3 Olyes Lls dome Sl slas] 10
 DEM o3l glisyYl gdses

wnalell &l duyell dlaall (glpan



52

https://doi.org/10.5339/ajsr.2020.12 unale ll L.D.IJJ auj=llalaall

9 3o 1 2020 (alsl! Camld duy yl dlexal] Arabian Journal of Scientific Research

Gyiny Gd)g

Jlabil ulali wnod alisill galeall gas) sl pasi
gadl — gac dholaa (Glgwi wnod deuall asiiwlyl
a1 2010 At j calw 2glasw alall aaaa aaal Agsw aana aaai  ale
duiagll dyygaaall - gac / gac d2ola - pglall s - cbassil s’

duiagl d)jgaaall - gac / gac dealy - dupill GuS - cluausll pws 2

duiayll dyygaaall - gui / gui dealy —duyill dus - claisi pws

adel_saeed73@yahoo.com', amhsuedaan@hotmail.com?, samyalkldy63@gmail.com®

wasda]|

Bymag oy Ous Asdle Blswl sy 3 8,8l5tall LSt JUbYI Glall 8 ALl Osleadl pasy 5513 a8 dey dulys sl Eondl i asy
lameassy Lodhs 03 dSadld] Ol oo dilise Clis jie slusl Blsse o3 @3 Gaody JibY) dovos Bl 8 Odleell 0dg) doludl 51
Wb ol Jadd @ally bl Ly JWbYI sl dyybs OlslYl susss el g g5 nlad Gle gdunaly Ous dsle 3 JUbYI Glell g dLiSTy CMloxe (e
3 Ssmall ogil) S50l 3 CllE o8 Olill Giad  Olsin Cow ] diw i Lo 29,5 slasl (3 JELIVL dols Byb s ils (e LogalSy of s
05 &Sl JLBY) Qlell Olis praal (o poadl ey (TCLP) dkiall Glusll (o daludl Obskoll plas)) &y b Casiieial .yl yae & yspaz
«(Cu) uloxd] (Cr) poiag; S (Cd) pssedlSIl (As) g3l : AL G3leall 5513 53083 (ICP-OES) Lepdl &bl &5 plaseialy oSl dloetl] (6,21
ol Slsiuws gz O (TCLP) diy b aluasiuly duwlall 0de g3l &bl .(Zn) uoslzdly (Pb) polol d(Ni) JSull (Mn) jusiall ((Fe) wasdl

W53 Blors by psacall 390sdl dladserg Jlo (3 crandg dladl Olulyl (o JBT C51S dugyall

oaddl-Ode Wadlons Blgand Al O3lmodl epyandl oL A b ASerdldl OV Julos hsriaal) SlIS))

Title:

Assessment of some heavy metals in plastic toys sold in Aden governorate markets-Yemen
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! Faculty of Science, University of Aden, Yemen
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Abstract:

This research is a first attempt to examine some heavy metals in plastic toys available in some of Aden Governorate markets-Yemen and to evaluate
the toxicity effects on kids’ health. To achieve this goal, we examined ten plastic toys as samples randomly. These toys were purchased from toy
shops and stalls in Aden Governorate. The toys were assembled and classified by type, colour, and playing method: by mouth only, by hand only,
or by both (which are the typical playing methods by children between 1-6 years old).

The samples were prepared then analyzed at the National Research Center-Egypt. Toxicity Characteristic Leaching Procedure (TCLP) was used for
the samples and then followed by the ICP-OES technique to determine heavy metals concentration namely: arsenic (As), cadmium (Cd), chromium
(Cr), copper (Cu), Iron (Fe), manganese (Mn), nickel (Ni), lead (Pb), and zinc (Zn). Using TCLP in this study showed that all heavy metals levels
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were less than previous studies and if available, they are within the local and international acceptable levels.

Keywords: Plastic toys analysis, TCLP, heavy metals, Aden governorate markets, Yemen.
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ALE Goleadl el -2-2

Judge) (Agilent) 45,5 oo (ICP-OES) Lyl Eilsed) duds Coodeiul
pseedlSls (As) gyl :dladll goleall 5815 padd (SVDV 5100
(Mn) asielly (Fe) wasdly (Cu) gulodlls (Cr) poses Sl (Cd)
3 BysSiall dy,hll B8s (Zn)woylsdls (Pb) (oloyls (Ni) Sl
Slasdl Lwid Bg,b Gy *(APHA) dolsl dovall 455,091 dsasd]

(1) Jsaedl 3 mdse 5 S dugyandl yolisll Glgl grasd

(ICP-OES) jlaz Juieisi bg,d .1 Jazdl

by szl

1.2 Kw 923001 03,0 Loy -luas 853
0.7 L/min gledl (3805 Juse
12 L/min Loy (3805 Juse
Sose LMl dy5,)) mo9
Cude dalsdl B 8Lyl pusval

0.98 blsyy) Jolsae

Flas¥) ol 3-2

32 bit-) o] (OriginPro) gl plasiuwl Slas¥l Jdsdl oy o3
P <0.05 485 Ggtus Lis Sluld)) 35y 2019 (9.6.5.169
IS 52 Slizgy (SD ¢ ksmall Byl +) 551,01 awsios Gukoll .2 Jszd]

Ol gy ILiSTy Olers ] Jo3all 03 daSamadld] JUBLYI Glsll Sligs
b 29l slasT 3 JBYL dolsdl Gas dadloe Blgul pamy 6 JWALY)
Olue 3 Jumeyy Blgde diue 30 Hlas) 039 Olgiw Cow J] dw G0
e Ay yby el g ois OVl suss Blele me i) JSI Lslunl
) (120 LogelS Jlaio! ol add Wb o Jadd eally Caelll) Ly JWabYI
Cas il Olusdl g game Ui gaols islly dumlll ody) dlies die
oo palsall daisd] slay Cilye G Olusdl Clud . Olius i jamall
.(deionized water) GUsVl g 9550l slally o3 Bl Slsidly &5
osdll Syl (8 dudoadl ) Wbyl dius US Gle OULI duzeas 03
B JUIA

PE(TCLP) dlall Ol o dolud) Gbglall pLisy) Casisiul
1ok WS Ol e zracdl dendll g oo AL olisd] oY
250 ISU Ol duns dolyg dilo dus US (e OlyySe B Sl 3
Bl e daS o gyl o5 .zl Sz Gl oled Bres we Ll
de 5.7 dol @3 oo dilall &l (39 e By0 20 dyglue oMl
I adudsds (62.07 sl i) (CHO)) JuibY) kS 9500 O
Bl 1ig) Logasdl doryd Gold o5 peadl] N slo plaseialy amly 52
sleg 8 lwa yamall gedyil] Sl g o3 o ooy (PH 2.88+0.05)
g Ol Gl Ay 0l by yd plasuly pSah B3]y podlecdl
Byly dery> b dBB> IS 8393 2 + 30 ds yung dslu 18 s LaS] az))
oo (PH £ 0.2) b i) ylod) DM ddgasd] doys il Jasel
pzous S5 58 mdye IS gyl 63 )l JST sy dyslhaall dayil
.(0.6-0.8 um) <=L“m

ASadld) LY Ol Olus (8 dugyiedl A (olzeld wi/wt (ppm) Ok

(Zn) Swoylsd) (Ni) JSl (Min) sz (Fe) sl (As) guy3ll -
0.012+0.043 0.013%0.053 “ND 0.034:0.273 0.031%0.253 (PCb) 8,31 8Ll
0.012+0.043 0.014:0.060 ND 0.026+0.193 0.025+0.173 (PGb) G331 Lodeaa)!
0.011%0.033 0.013%0.053 0.020+0.103 0.040+0.300 0.022+0.133 (PWR) ¢ly0zd] 3,3Lal
0.012+0.043 0.016+0.087 ND 0.032+0.263 0.023+0.153 (PCR) sl 05 85lal]
0.015+0.077 0.010£0.040 0.013+0.053 0.031%0.253 0.02+0.103 (PWO) &, 3,8Lall
0.010+0.033 0.020+0.053 0.010+0.020 0.030+0.123 0.024+0.053 (PGO) Il oukcel]
0.011%0.033 0.01420.060 0.013+0.053 0.100+0.763 0.035+0.293 (PWG) <l azdl 3,3Lall
0.011+0.020 0.013+0.043 ND 0.021+0.167 0.013+0.163 (PGY) 209 Lwducall
0.030+0.233 0.01420.060 0.0140.060 0.060+0.557 0.035+0.293 (PCB) sl5gll )bl
0.200+2.133 0.033+0.273 0.013+0.053 0.050+0.520 0.011+0.033 (PDS) sl ezl &l deon)

0.087 0.034 0.026 0.216 0.045 (p<0.05) Gsime Gy3 J3I
0.269 0.078 0.034 0.34 0.165 ) hrwgzall
2.133-0.033 0.273-0.04 0.103 - 0 0.763-0.123 0.293-0.033 Sl

i)l 3g0e Gl IND 2SIl sgus o SIS dugyall Olusl S8 (Pb) poloylly (Cu) puloridls (Cr) psses Sy (Cd) poseslSUl :pobial] |

Vol. 2020(

()

), Art. 12

‘)Gn3da_bn

alell dall dypell dlaall (ggpaig M



95

Sy S SIS e gyl pate 555 081 (PGO) Jis,dl
=) dies (PGD) &)Y o)) desd die Ll (0.053 ppm) diad
i) duss (PWR) slyesd] 8,8lall dw) dicy (PCR) slypasdl 8yl
Solus COlSE lpasy oo 551,30 Co Bl ads (PWO) dJlis,dl 8,3Lall
BoMe 9 LS (gt Lle 0.103 0.133 0.153 0.173 (ppm Slusgy)
(2) ISadly (2) Jsazdl 3

Bylead] die ] Aoy (2 Jsazdl) dygine Bg,3 Jlia Of azg LS
Ol guaz 2o (PWG) elyasdl 8,8lall &) diysg (PCB) clogud]
(PCb) 531 8yleadl desd dis slitaly

0.35

0.3

0.25

o
N
|

Concentration As
(ppm)
o
&
|

o
g
\
|

o

o

&
|

o

PWG PWO PWR PCB PCR PCb PGO PGl

AS I JUBYI QLT e Olige 8 (AS) gyl pais 55,5 .2 JS&)

PGY PDS

3l e &l 3815 Lo soto8 dusyiedl Olusdl g SO
(3 Jsazdl) paslly of 3=l of ualll Lgmo Jalsal] wie Jahll ,a5 Yg
dondl Olaolgall (3 Ly poawall Sousdl (3 dubyall doxas CSIS w3y
Gl A3 gy PMABL Oluhall 3 s dasiall ol e S8l
Sl dl Guesisl oo dgldsty dusdl dlueY dedsciua]) ddy ol
ode Oastsl bty dgulds dmlll b o) L) doaSd) a5 e
Wiy Lzl dslll e (o dloiad] olisll le dJlod) dulyll
Jahll B sV

La8Lally gl -3

IS Olee 3S1n doldl Al JWYI Olell Olus o gl
JSdly Guisially waasdly (pslowdls 0 gg, Sl cpguaalSly gudy3ll 1o
(1) JSdly «(2) dgazdl 3 Dgue Gwo)lHly (poloylls

/

T

[ Mean Conc.
Range Conc.

AS A JUbYI Ol Ols 3 ALl Golzell 55155 .1 JSa)

(As) guy3)) 1-3

0.033 =) o Lo guy3ll yaze 3515 2ol I dulyall oda gl Coylal
eVl 5.8, os .(0.165 ppm) 6353 Jhwgie &l 485 (0.293 ppm
gl Byleadl disd &) 50 Coyd I Slusll G oo il g
0.293) Lagie JSI &b Cum (PWG) el 83Lall duwd disg (PCB)
shyasd] doidl Lol A dis 8 il 1) JBY) 55,201 O Laiy (ppm
Lus 5 ginyll pass 555 Of Bl L(0.033 ppm) gsluws (PDS)
dadiyell 3511 (e dsy g9 (0.253 ppm) olug <831 8ylud] dusd
ool &) dige B Lok cdliall 08 Olusll oiy Cysd b 13)

ALl Olwhyw) jasyg Ly g geued] 394l ddlod] dulyudl 99 (As) gyl paie 3515 G &)le .3 Jgusdl

ol L] Sy dodseiuad! ds yall

it goleall Juloss (pH = 2.88) wie (TCLP) dkall Glisll o dolud] SBsked] pLas)l

(As) )y 555 Jawgiey G
(ppm) Slusgy

(0.033-0.293) 0.165

(ALl dulyl) (ICP-OES) eyl Gslas¥ &5 plasetuly

@5 (HNO /H SO)) dgusell ples¥l Susluass Cing,Suall lasian o5 digll (uyos oo

plasaly ALY soleall Julos o5 (H O /HNO)) plasuls byl wg)l o5 duoytl iyl

(AAS) )3 polazey] Lt

(2.91-2486.5) 180.03

(ICP-MS) a3l AliSY) i 20185 plaetaly dL] (olmol] oloss

Lsle

plastaly At Saleall Judo o3 (HE/HNO /H SO ) (olaoY) Baslucys Cing Saall gyl
(ICP-MS) (el &SIl s &85
(XRF) 835litel] dipud] dnid] duds plasuly yolisll Juloss duball diml] duslone

(1.84-30.00) 9.58

(23.42-26.30) 24.84

dal=iel) (108 8124-3) dJsull daolgalls (EN-71-3:2013) (9 )99 oYl sgus =e Liled (3435 A1 (2008/2076 5.3 p) dued) dewlid)] diolgall

* solisll yoma 1) sedl -JlabY Ll oLl

Sl Bole (3o (P LI yaiel Ly psacall Ssaill s34 25
Al Slses il lse 3 oM L) il Ly gsomsol] 35l 25
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dog3 Y LS ddow ol ddgd Olaolge dogs Y &l L 8yLaYl yus
G wasdl 553 iy dilsie (ool ele cuws) dible Ol
S oLV

(Mn) jusiell 3-3

Lyl oda Olus 3 susiedl 5515 O (4) JSls (2) Jsuad] oum
o (0.034 ppm) hwsiall Oy (ND - 0.103 ppm) (0 L Ceogl3
$3les dogdy (PWR) shpamall 8,8lal dusd die 8 4 3555 el @by e
dye 5 (ND) el sgae S 3553 J81 O et «0.103 ppm)
4= Lusg (PGD) 333V peduwsll s dis g (PCD) <31 8yleud) dus)
s Gls (PGY) 58091 uiasl] &) &3 (PCR) slyamdl 8l

& 155 Lblas Lyl susial) lade Juasaal) g5lill oo goiaty
L5l B 8lall dwd die ClLS G dulyl Olie ST 3 pasy
Lodl dowll &) de9(PWG) elpasdl 8,8lall dusl dus ze (PWO)
did die 35,5 (0 i 989 (0.053 ppm) 55,31 IS (PDS) <l pocd!
o5 CasSJl pus 22 135.(0.060 ppm) slus $UI (PCB) el3gud! 5Ll
BsSe dolaseiul pas ddloim ] Olusll pasy (8 el yais 5553
e dolusiiul pus o (edsd) dSadld] Bola)) g S5 3 el
Slgall g Ligime 39,8 doss ¥ 41 LS .Gl oda b 5 s
5etall 555 ) ey dogyaoll

gz O sz dibll Olehall Al duhul Dlae s
b gy suiall dad 3 Boode Blasy) Oyl dalud] Slulyall
Ul uzgs Vs . Olubull ode 3 decall pagll ddyb ] 858 deyay
G 9 Ml Bale (pe oMl W1 Suiiall dlgog dulone dumeye 08
(5 Jgasdl) dsldall slgay claudl) slge

0.12

0.1

Concentration Mn
(ppm)

0 “pwe Pw GO PGb PGY PDS

AS I JUBYI QT e Olige 8 (M) jusiedl pais 5555 4 JSi)
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(Fe) wasdl 2-3

03555 2913 dododl O LSzl JWabY! Glsll Solis) dugiad] gld] yuis
Oxw9 -(0.34 ppm) 0555 bawgte &l w35 <(0.123 - 0.763 ppm) G b
(PWG) 1yl 8,3l dad 3 sl 5,55 glisyl (3) JSadly (4) Jgazd
oodaall & o 5,55 U3V disll SIS (Joliall 8 .(0.673 ppm) gl Cu
38555 Ol a9 «(0.123 ppm) I 55,31 b yades) ) (PGO) Uil
o yasdl &l duawl) dusd dieg (PCB) ehsgudd! yleadd] dusd) digs (3 Wy
[S 0y Eao (gl Gle (0.520 ppm)s (0.557 ppm) gslue (PDS)
Ll 5813 Oyl ] St Colal Loy sl 1igd AV 58501 ge
(0.193 ppm) s (0.273 ppm) Gslus Car dlazell GlaYI IS Ciligsll 3
s (PGb) 3331 pwiall disd digsg (PCD) 5301 bl s dige 3
dyue 5 (10.123 ppm)y «( 0.253 ppm) sl 555 gslue LS «JIsd!
GE(PGO) s, J) paend] i) diss (PWO) &, I 8,3Lall dusd
el yacd] 8 8lall died dius (;3(0.263 ppm)s «(0.300 ppm) Ssluas «Jlsdl

sl Gle (PCR) slyasd! 8yl dewd dius g (PWR)

0.9

Concentration Fe
(ppm)
o
>
|

0 “PWG PWO PWR PCB PCR P PGO PGb PGY PDS

AS I JUBYI Ol e Sliss 8 (Fe) wyasd] s 55,5 .3 JSd)
8 8lall et diue o Goime 3y8 3929 pds (2) Jsuad) e oM
Yl uogi s (PCB) slogudl 8yleudl &) dicy (PWG) sl asll

Al 0da g Oligsll AU dygime 39,5

S JabY Ol Ol A (Fe) wusdl yais 3515 Jawgio 4 Jgazd|

wasdl yais 585 sl Oy dllpy dumll el
(Fe) (ppm)
0.273 &l 3 PCb 1
0.193 Gyl owdes  PGb 2
0.300 ol 58l PWR 3
0.263 aml 8ylew PCR 4
0253 s, 35l PWO 5
0123 i,  pews  PGO 6
0.763 as] 58l PWG 7
0.167 Saol wdws  PGY 8
0.557 Sgul &lw  PCB 9
0.520  jema- iss  PDS 10
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Ayl Sl Gasyg W 7 ssmall 39usdly dlod] dulyull 3 (Mn) Suiiall pais 5515 &)lis .5 Jgazd]

aLd) ldosig dusll olusY dodscnel] dis yhall  (Mn) jusied] 5555 Jawgieg Guo
(ppm) Old=go

el () &ulyl) (ICP-OES) «(TCLP) (0.0-0.103) 0.034

Pl o (AAS) (b pan [umylly s (6.17-36.67) 21.42
Bodaads (ICP-MS) by s /iy9,Sually
Talind (ICP-MS) sb) pan /(g Sually g (22.71-7752.69) 46.69
b3db (XRF) tdilall diwl) dudilons (30.09-53.74) 41.92

gpa) dulid) dholgo)

Mall 83k ooy Bl jaiell by o gounsl] Ggadll S9usd] ---
deldall 8lgay Shoadld) dlge (8 oMM L) yai=l) Ly ogawnd] S9usd] ---

0.3

0.25

0.2

(ppm)
54
&

0.1

0.05 l;ll! !
0 “pwG PW GO P GY PDS

AS I JUBYI Ol e Slige 8 (N) SIS s 5555 .5 JS)

Concentration Ni

plasial e Jalall ] &l oo polisd) JUsl Golul S Lre wis
gl Co (TCLP) ddall Olusll (o dalud] Obslall plasy) day,b
ALl Oluhall iy g (6 Jgazdl) dadsis

(Ni) Sl 4-3

0.040 -) ¢y Lo &Sadldl JABYI Ol 3 USl 55153 g5l Cegl s
ol dwgydall Olusll 8 Sl 5511 bwgie OBy «(0.273 ppm
dall dusd dis 8 (0.273 ppm) & 5S35 el gl 435 .(0.078 ppm)
(0.040¢ 0.043ppm) Ssbus & 55,5 JBT OIS ety (PDS) el omd] il
s, 85lall dsd dusy (PGY) LaoY pedusall dsd die B
o= S -(5) ISidls (2) Jsasdl oo an LS (sl Gle(PWO)
dulyill ode Slis oo sy 3 ISl lels Jassiall Sl Oglus
S peduall &) dies (PCb) <B)3)l 8lud] dsd die (3 WS
Odme 3553 oluy Cus (PWR) slpasdl 8,8lall dusd dey (PGO)
ISl 355 3 Bl sl ,elasy «(0.053 ppm) Lagie JS (3 JSG!
A e Miod cdalisal) Ol G135 uslgll Gl I3 Slusl slgu
3515 oyl (PGb) 35391 (wdus] desd des(PCh) B3 8yl
& «Jielbs . JJIsd! Lle (0.06 ppm) g <(0.053 ppm) BISE dlegd JS!
(PGO) s, dl ksl dusd diusg (PWO) &, 8,8lall dusd dis
sl Gle (0.053 ppm) g «(0.04 ppm) Legd JSed) 5:51,5 Sy

Ls 55, Goima 6,3 Jlia 31 (2) Jgazdl b Dguall gl bl
Awgydadl Julocd] Olis gaazs &)lie (PDS) ¢l yosdd] duid] dood] dusd

ALl Olulyul passg by 7 seaall d9usdly ddlod] duly Il (8 (NH) JSd) pasis 55155 diylde .6 Jgudl

I Lldosy dusdl dluel dodsciua| dis sl (Ni) JSS 5.555 Jawging o
(ppm) Slusgs

o) (=) &ulywl) (ICP-OES) (TCLP) (0.04-0.273) 0.078

Pl o (AAS) sb) s faseyill guan (17.31-119.67) 68.48
Podawld (ICP-MS) « by s /g Sunlly g
Palind (ICP-MS) b pan /g Sunlly pan (9.11-210.09) 54.12
b3k (XRF) ‘ddall dsd) dudilone (1.97-4.99) 3.48

L] dewldl) ddolgell

Ml 33lo (o gl L) yaisl) by poawall Goaill S3um]
ALl Slgng elitadll dlge 5 (oMt A yaisl) by o goued] 3950l
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S0 el dsd A go Ssime B8 Lol @l By duhyull Olis
.2.113 ppm layu3 douds (PGY)

2.5

=
[&]

[N

Concentration Zn
(ppm)

0.5

0

PWG PWO PWR PCB PCR PCb PGO PGb PGY PDS

AS I JUBY Ol e Slis 8 (Zn) geoylsdl yais 5555 .6 JSid)

dalszell iyl Slabyl) 08 os B o)l pais aby of

ol gos ] dzle dla O LS (7 Jsuzdl) JbY Ol ddoty

Sge9 el pxhaw of Ml 83l (1o dodsiiul dis 0352-5) dogauual]
Al yie ¢ grand) deldall

(Zn) ooy 5-3

3815 O Azl JUbYI Glell Sl lgdle Jasiad) gld] Coals
0.269) bawgzell &b L ((0.033 - 2.133 ppm) g o Cumgl 3 (raoy il
shaod] i) deodl &) die 3 U 5S35 el O (e 3 (ppm
020.0) $slue 4 353 J8T OIS Leiw «(2.133 ppm) &b Cus (PDS)
yaie 3515 ) deawddls (PGY) 20Vl pudued] i) die 3 (ppm
dzg ¥ &l @ldl ode Sabl wslgll sl OIS Slull 3 geosldl
dd die 3 LS J, 1 0sll Slus 8 pposld) yaie 5550 J3les
$sless (PGO) J5,ll puius)] dusd disg (PWO) &L, 1 8,3Lall
B3 azg b (gl e (0.033 ppm) s (0.077 ppm) Laged 5.5,3)
Bolead dsd die 3 LS B3V Ol OIS Ooligml) oyled] 5515
S 350 g5l Cus (PGD) 33391 o)) du) diges (PCD) 56,31
&l Cuo 0oVl 0l OIS Olislly (gl e (0.043 ppm) Legis JS
Luss (PWR) slyasdl 8,3Lall dusd dis e JS (3 (0.033 ppm) 55,1
OIS Ol dands 3531 g (sl Gle (PCR) slyasdl 8)ldl dsd
88lall dusd die g (PGO) JEs, ) o)) o) digs 2o cdilizes Ol
G 5ol &5 we 8 el e iass sl Ge(PWG)  <lya2l
(6) JSCad) 3 LS cdalizmall OlglY 013 Ooliasdl o Led guoyld) 55153
3529 oM (2) Jsazdl 3 Dgall gl ] Ll Gasl 13

gz (PDS) shasdl daidl dus ) digs G oyl 55,0 goime 858

Aslud) Slalyall Gasss g samad] 39l dlodl dulyll G (Zn) Guosid] pais 3515 &ylie .7 Judl

(Zn) Huo)) 5555 Jawgiog go

LI laldodg diusll Slusd dodskiwal] 48 yafl
’ ) ) i ) (ppm) Slimgs
sl (4Jledl dulylll) (ICP-OES) (TCLP) (0.02-2.133) 0.269
120 o (AAS) (b puan awyill gan (266.67-2043.33) 1155
13 dals (ICP-MS) by pan /g, Senlly g (9.20-10725.0) 1454.8
9plind (ICP-MS) siby oo /g Sunlly (22.71-7752.69)742.48
1650k (XRF) ddall du=ll dusloe (327.13-567.79) 447.46

L] dewldl] ddolgel)

Mall 8sle opo oMz LU paisl) Ly & gowel] Ggadll sgusd] ---
deldall 8lgeg Shadld) dlge 8 (MM LW paizl) by o gawnsl] 9u2]

dod3dl -4

Oolrall o dmud 515 Gotue o dwhydl ode 5 Cexdl o3 @
ololls (Cr) poses Sy (Cd) posedSly (As) i3l ALy
«(Pb) oloyly (Ni) JSuils (Mn) susialls «(Fe) Lasdls (Cu)
dsmazme LSl JULY) Qlsll o Olie e (3 (Zn) Guoslil
Aadlowe Blgul pamy 8 JWLYI Clell g ILiSTy Cllowe (o Blsis
Ooadl Jus

N 3 dugyiall AL Ooleall s basall 55101 e &y @
sl 0.123 — 0.7639 szl 0.033 — 0.293 :(ppm) !
0.033- 2.1335 (JSall 0.040 - 0.2735 Gusiall 0 — 0.1034
cowledly ‘(’5—:".9)5\”.9 ‘(=5¢A.>L§J|) ol SO i oyl
(ND) (aiSJl 3945 Cuss3 (oloyls

Vol. 2020(2), Art. 12

B Obl L deastuedl ddotlly podsad) das ) (B89
(oloylly cmloilly pssagSUly aomnslsl) Lolie O dubul ode
BBy ldag dwyyssdl Glusd) JS Us (ND) el dgue Casd CilS
LSt QY pasy 3 AL Galead) gt Plale] U1 dulyu)
e QLS| pus Sl il owall e byzms ) 8355l desll
B BiiSe b el yais OB Gum B Olus O 3 poseg,Sl
plasuly O 3 pssas,SUl oudd) Plaled dulys 39 Basly dus
2 poreSdl O lgzdls bl el aradid] 398 b Sl
Luhyall e Sl 8 O3leell 0dg) 5515 6l soab pas gz Leas
(oddsd)) dSauadl Bolell prhaw S5 3 Ju3 Y goleall 0d o )
9l adsdl 8 delds Bals Lydosy lgeliseiul pus sl dugyaell LW
O sda b 8 (sl Ao

9 ga 7 &

alell dall dypell dlaall (ggpaig M



59

Lk Bylie yolisl] s929) Goine Bl 35uYl 9ol el cple Sy @

OV
ddy b gLl uzy dwgydall dltid] ol lyds Jasiall oudl] goaz
poaud] sy (TCLP) dkall Oligll (e dolud] OBslall pLas)!
Slssl 4ads plisewly Sl JULY Ol Sl gl oo
Oliolsell 389 by zsaundl 395! (o OIS (ICP-OES) Lojd|

JUbYI Ol Olys (8 (ppm) yolisll 5515 Jawgio usys Sy @
I ekl (B89 4Szadl)

< (As=0.165) < (Zn=0.269) < (Fe=0.340)
.,dl e (Pb, Cu, Cr, Cd = ND) < (Mn=0.034)
Bylie Gwosldly JSl s yain) Bgole (el duoul] du) Cybs]
oY La

(Ni=0.078)

10.

11.

29-26‘24‘22‘1&12‘9‘1.2.5)_[;“.” C)LMIJJJ‘ (b.!:é OA Jéis &:Jgd.)lg ~-“‘ “”

Ismail SNS, Mohamad NS, Karuppiah K, Abidin EZ, Rasdi I,
Praveena SM. Heavy metals content in low-priced toys. ARPN
Journal of Engineering and Applied Sciences. 2017;12(5):1499—
1509.

Adelantado JVG, Martinez VP, Reig FB, Carb6 MTD, Mossi
FB. Analysis of toxic elements in plastic components for toys:
Multi-elemental determination by X-ray fluorescence. Analytica
Chimica Acta. 1993;276(1):39-45.

Lester S, Belliveau M. PVC: Bad news comes in threes. The
poison plastic, health hazards and the looming waste crisis. Falls
Church, VA: Center for Health, Environment and Justice; 2004.
VWA (Voedsel en Waren Autoriteit). Screening of plastic toys
for chemical composition and hazards. Market surveillance in
the Netherlands. Netherlands: Food and Safety Authority; 2005.
Report ND05061001/.

ATSDR (Agency for Toxic Substances and Disease Registry —
Atlanta, Georgia (A part of the U.S. Department of Health and
Human Services)). Toxicological profiles; 2019 [cited 2019 Dec
22]. Available from: https://www.atsdr.cdc.gov/ToxProfiles/.
ESDO (Environment and Social Development Organization).
Toxic toys. Heavy metal content and public perception in
Dhaka,
and Social Development Organization; 2013 [cited 2019 Dec

Bangladesh [Internet]. Bangladesh: Environment
22]. Available from: https://ipen.org/documents/esdo-study-
report-toxic-toys-heavy-metal-content-and-public-perception-
bangladesh.

CEPHED Public

Development). Study of heavy metals in children’s toy and

(Center for Health and Environment
campaign for safe play in Nepal. Kathmandu: Center for Public
Health and Environmental Development; 2013.

Kang SG, Zhu JX. Metals contamination and leaching potential
in plastic toys bought on the Beijing market. Advanced Materials
Research. 2014;878:112-121.

Vo TLH, Tran TTL, Nguyen TTH, Nguyen TC. Study on heavy
metal speciation and health implication from plastic toys in
Hanoi, Vietnam. International Journal of Innovative Studies in
Sciences and Engineering Technology (IJISSET). 2017;3(9):11-16.
Saeed AAM. Trace-element concentrations in hair of students
from two primary schools in Aden-Yemen: A comparison study.
MSc Thesis; 2007 [cited 2019 Dec 25]. pp. 1-5. https://doi.
org/10.13140/RG.2.2.35909.40169.

CFR (Code of Federal Regulations). Toxicity characteristic.
Authenticated U.S. government information (GPO). Title 40,

Vol. 2020(2), Art. 12

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

gz

Vol. 28, Section 261.24; 2019 [cited 2019 Dec 25]. Available
from: http://www.gpo.gov/fdsys/browse/collectionCfr.
action?collectionCode=CFR.

Omolaoye JA, Uzairu A, Gimba CE. Heavy metal assessment of
some soft plastic toys imported into Nigeria from China. Journal of
Environmental Chemistry and Ecotoxicology. 2010;2(8):126-130.
Al-Qutob M, Asafra A, Nashashibi T, Qutob AA. Determination
of different trace heavy metals in children’s plastic toys imported
to the West Bank/Palestine by ICP/MS-environmental and health
aspects. Journal of Environmental Protection. 2014;5(12):1104-
1110.

Guney M, Zagury GJ. Contamination by ten harmful elements in
toys and children’s jewelry bought on the North American market.
Environmental Science & Technology. 2013;47(11):5921-5930.
Guney M, Zagury GJ. Children’s exposure to harmful elements
in toys and low-cost jewelry: Characterizing risks and developing
comprehensive approach. Journal of Hazardous Materials.
2014;271:321-330.

Ziegler EE, Edwards BB, Jensen RL, Mahaffey KR, Fomon §].
Absorption and retention of lead by infants. Pediatric Research.
1978;12(1):29-34.

Gordon JN, Taylor A, Bennet PN. Lead poisoning: Case studies.
British Journal of Clinical Pharmacology. 2002;53(5):451-458.
Mahar M, Almeida M, Brown P. Determination of toxic elements
leached from toys and household structures by inductively
coupled plasma-optical emission spectroscopy. Spectroscopy
Online. 2009 [cited 2019 Dec 25]. Available from: http://www.
spectroscopyonline.com/determination-toxic-elements-leached-
toys-and-household-structures-inductively-coupled-plasma-
optica.

ISO (International Standard) 81243-. Safety of toys, Part 3:
Migration of certain elements. Technical Committee ISO/TC181;
2010. pp. 1-5.

Miller GZ, Harris ZE. Hazardous metals in vintage plastic
toys measured by a handheld X-ray fluorescence spectrometer.
Journal of Environmental Health. 2015;77(6):8-13.

Kumar A, Pastore P. Lead and cadmium in soft plastic toys.
Current Science. 2007;93(6):818-822.

EPA (Environmental Protection Agency). Test method for
evaluation of solid waste, physical/chemical methods SW 846.
Method 1311, toxicity characteristic leaching procedure; 1992
[cited 2019 Dec 12]. Available from: http://www.epa.gov/osw/
hazard/testmethods/sw846/pdfs/1311.pdf.

9 ga 8 @aan

walell ¢l duyell dlaall (gg)alg A



60

23.

24.

25.

Vol. 2020(

SERAS (Scientific Engineering Response and Analytical
Services), SOP: Standard operating procedures (1831); 2005. pp.
1-12.

Ladwani KD, Ladwani KD, Manik VS, Ramteke DS. Assessment
of heavy metal contaminated soil near coal mining area in
Gujarat by toxicity characteristics leaching procedure (TCLP).
International Journal of Life Sciences Biotechnology and Pharma
Research. 2012;1(4):73-80.

Miguel RE, Ippolito JA, Porta AA, Banda Noriega RB, Dungan
RS. Use of standardized procedures to evaluate metal leaching
from waste foundry sands. Journal of Environmental Quality.
2013;42(2):615-620.

()

), Art. 12

26.

27.

28.

29.

APHA (American Public Health Association). 3120B: Inductively
coupled plasma (ICP) method. Standard methods for the
examination of water and wastewater. 23rd ed. Washington, DC:
American Public Health Association; 2017. pp. 3-42.

EN (European Committee for Standardization) 71-3:2013. Safety
of toys, Part 3: Migration of certain elements; 2013.

ISO (International Organization for Standardization) 8124-3
(2010). Safety of toys, Part 3: Migration of certain elements; 2010.
ISO TC181. 2010.

Lynch C. Application note: UV/Vis spectroscopy. Determination
of hexavalent chromium in toys by using UV/Vis spectrometry.
Shelton, CT: PerkinElmer; 2014. pp. 1-4.

9 g0 9 dan

alell dall dypell dlaall (ggpaig M



61

https://doi.org/10.5339/ajsr.2020.13 unale ll L.D.IJJ auj=llalaall

7 36 1 2020 (alsd! Caodld gyl dlexal] Arabian Journal of Scientific Research

d1iny ddjg

wniliill gaill wnle dlosiwall aluall ungll i dwljs

ayill &yilyaisllg auilyaall ailasll leg ggiyjl adid
yaaiaiy cnalall Scnule cliw 2enillwgl] djai

dnnaall Laglgisillg daphill pglell nllsll xa=all - (UR17ES32) diyll (i ddina wylluig Jullai :¢iagll daag”
guigh (4isuiell anol3)
Juigi ((piwiall daly ) piwiall Laglgisigull cnllsll axa=all 2

alibi_sana@hotmail fr *

REIN]

Lulyd Gl Condl 33 CoSTl wnall o (89 drzlis Ay Jslo (e ool Cazgtug Lt Guod Bl ay Blodl gbliall (3 dydsll oleadl palls Jioy
o (e 053 olesl o ple Bus il g))) s Laazel digly oMl Jloedl lgie Bagas O¥lee 3 el Gyl olis Jlosiul B3le] 40
02lsWll psod oY mias (e 43I (UWW) dodlmal] pb onall GByall obas 5loxill Cos) duud gl U (3,801 Jawgll (3 @y O Ol (3 (JMleud
(Jsiutdsdl & gazmog ¢ 9,4l Jsbg @ 9,4l susg @izl yhady Bymmid) glis))) Ll gad] yolse g3l dylie Cand . duhydl @Bge o ANl gy dyiliting
Cusy &yl dedlzell yu el Gyall olws digyell Osu3l sV (Pastel UV Secomam) = plasuly &,y olwll ddleSe 5l (aSlasdly
$5109 (eIl SVl gtomey ddllall dlgall ga Jle 555 Gle Ogiol gl gia) oall Bpall obe O Sl Syl (TW) jssall olsy
dogamall 5 (gad] yhds Byl glis)) Ll gedll yulmed dmiipe 08 Sl LS .45L 1S dubogally (IS sl 032,815 (2 lgudl GuzuSY)
W iy . 3hsYl 3 Jsiidad] £ gamme) Wle S5 Sl U1 jgutall ol dysyall degammall (e Gle dadlmall b oall Byall olss dys )l
$oine laz] B4 3523 Y &1 (2 degamall) sssrall olass (1 degazmall) dedlnadl st ovall GBpall olas (5, dilos usmys U &3 pailas d)las
B 1 degazall ailas G oue 8 - haditll pudS)) diady porulisd) weaST dueS iz rial] ol pass Lo (8 g puegacell o Dyl paSlas 8

) &iles sy Bgamll lgoll drus (5 Lolisslse sohumgill weuST Gulas duds d5L S dlosell dad (3 bgarls lelisy) il

ois il ) (Ies hio g3l sl (oall Grall ol i liiel) SLISY)

Title
Examining the effects of untreated-wastewater irrigation on the productivity of Chemlali olive cultivar and the soil
physico-chemical properties

Amira Oueslati'?, Sana Alibi'*, Hedi Ben Mansour'

! Research Unit, Analysis and Processes Applied to the Environment, APAE UR17ES32. Higher Institute of Applied Sciences and Technology,
University of Monastir, Mahdia, Tunisia
? Higher Institute of Biotechnology, University of Monastir, Monastir, Tunisia

Received 8 August 2020; accepted: 27 October 2020; published 15 November 2020.

© 2020 The Author(s), licensee HBKU Press. This is an Open Access article distributed under the terms of the Creative Comments Attribution License CC BY
4.0 (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution and reproduction in any medium, provided the original work is
properly cited.

Cite this as: Oueslati A, Alibi S, Ben Mansour HB. Examining the effects of untreated-wastewater irrigation on the productivity of Chemlali olive cultivar
and the soil physico-chemical properties. Arabian Journal of Scientific Research 2020:2.13. https://doi.org/10.5339/ajsr.2020.13



62

Abstract

In arid and semi-arid regions, scarcity of good-quality water resources due to human, industrial, and agricultural consumption is a great concern.
Hence, the reuse of wastewater could be a realistic way to reduce water shortage. Thus, this study was conducted for a year on olive trees cv.
Chemlali in a field located in the eastern center of Tunisia, using drip irrigation. The trees were irrigated with untreated wastewater (UWW) from
poultry meat and its derivatives factory located near the site of the study. physico-chemical parameters of water and soil were determined using
Pastel UV by Secomam. Growth parameters’ values (plant height, trunk diameter, the number and the length of branches, and total polyphenols)
were measured. Results were compared to olive trees irrigated with tap water (TW). Results of wastewater physico-chemical analysis showed a
high concentration on suspended solids, chemical oxygen demand, biochemical oxygen demand, total organic carbon, and electrical conductivity.
High growth parameters values (plant height and trunk diameter) were recorded in the UWW group as opposed to the TW group which recorded
a high concentration on total leaves polyphenols. The comparison of results before and after irrigation did not show a statistical difference in soil
properties (soil pH, potassium amount, and active lime ratio) in both groups TW and UWW. For electrical conductivity and phosphorus percentage,
a significant increase was recorded in the UWW group accompanied with a decrease in the proportion of organic matter.

Keywords: Wastewater, olive trees, chemlali cultivar, drip irrigation, Tunisia.
— e
5a St ; douiadl -1

drugiall pandl el oo 3 muls Blas Gle Ogn il sleesl el sus
0 730 degysall doluall Ghss oo iy Wlnlg Lilu] 8 dolss
0531 a3 eyl getied] dudgdl S Jaws s eyl oYl
Ciiall Mad Gito ey 2dabgll Olebll Jlaz] oe 487 duwsy
% 0sn 3l il 5o syl

dcs pliadl me 2SS LY A=) Slulydl e O503)) dulye s
am dols oYl 8oLy dad b dely3l Olhlul Cuogl u8s *. Bl
.(google map) dulyu| =8¢0 .1 JSidI Llad)l i Dl olwll pais JSis oS Sdazdels Gyload] sl o
(35°28°12”N10°57°22”E) dAles HuisS Cus dBlodl by d3lod) bl b dols )l dzg)
Oluball 3o sl 3 degSadl CSHLs WBg ool ellgius ,ST (60
obeol) LileauSss 5udl] o) 2-2 laslazely "doMall 3 omall Brall olie plusiiul 83ls) Js> Srsdly
B Lrglon 1Slow lllassiuly Ll olall 805 dazlsed Yoy Y
o3 e 3l ot e S 0 5 g (U Secomam L S gﬂmfﬁ‘ﬂf NN
(COD) oSl (uzeaSYl ggimmas (MES) dallal slsall :JWIS 55279 & yall ol ez b dplizins o loall 5o éwlw@%"
(COT) ISl sl 993,515 (BOD) (zslsad! trumaSYl 5309 o ssiasily s il 3o dls Olisiace

03 LS (AOX) oLzl Llill g9asll oezsllalls (NO) ©lidls 23 (ylalsusy osu3ll Shsl Oydel Gsull Coj Cile ]
(EC) 4L 451 dilogally slall ddgas dzyd dyuss W8 d(5,Sully «LlgaVls eull hasd glasyl) yoleYl e wasl) Gudis
sl e oS 55,0 s5ms LYl dono Ay 5 lyndels sl
Gl sodll yoloe dmlio 32 S ally Joiiddsdl e Brglse dhiall Oliyzelly S G Os3)
Aol plasVly Shaee Sl Jie dgasl)

oall Gyall olay hadinlly )1 550 et ] dulyl ods Bugs
e oo Osyl Jledl lo Wlitins g2lsdll pesd gl e &3V
Ayl dleSdly 4L 5 pailasdl Gleg (IMeds

Pastel) gz dauls Lomall Cyall oloa) diliasSsssudl] Lol Cayorl

elisy)) Syueall gyl Hlxdl dalisell gadl Jalge wld ddos Cud
Lyl Ly U3 (9,8 Jsby @o,dll susy @izl yhady 8yl

Loz

Jsiidsdl § gamo dodod 4-2 ’
$edelsd Laame Eaondl by dlgell -2

1528 gl dilasSd) yulsall Wasd de3lall Osu3ll 3lysl Clasial

g sama wdody ghiaas Ll DY o5l Bhsl Cuild s duly)) =890 1-2
(Folin) 8sle Jlasiul e 383, "' dsSsisy wedel BLo¥ (8 doddod] 05 8,00 15 s} iewsistl) S (3,201 awgll 3 &yoll Cap ol
08Ul ) Jstddsdl 8uusST didas UM Jsos 1 Ll sl OIS dodlas b oo By olues Jadidls Busly diw Layas ek Ciio (ho

4 polal ‘_,,a§i o gy e Jgaz] N ¢ gelll cewlinss Byl By 15 Cog)y WS lgiliting olgdl pool) glae (o a3l (UWW)
Ol 8 05250)l Usiddsdl Hlude o L32ag3l 760 (1 JSCed)) dlelS dow 8ue U39 (TW) yguall oleos Sy Ol
Vol. 2020(2), Art. 13 cnalsll ¢aull dyyell dlaall ggpdig willwgll



63

(1 Jguazdl) d5L 451 ddogally ddgasdl dzrydg Ol il slitinly dpwdsid]
(UWW) dedlsall 58 oall Grall ol Olus 8 WSl o)l Clexdi
a2l Gz slllls Ol 08 slituly (TW) Hsauall ols Ciligmy &ylie
289 7,15 6.1 5 29l5 b 8ole il ddgasdl deydg polazel Jul!
oo A plueM sl Cadailly ) ddes OF Bilo s OB
G5l syl k]!

LlaSs 50l (ailasd] Jslis il dalsll @l pall o iS55 o)
029Ul pged dslio (e 43V mall Brall ola) dousell 45,3l
0o 735 e ey Ui olal) 0da 0555 Pegile Loy g5l B8
St 3o Al Sligtus 3929 ] @35 b oyl o Sliall 339,
5 (BOD) (=gl (ruzeaSYl sgimm0s (COD) oS Sy
Gle P/l 12000-45005 °J/pzle 15900-1250 oo b el
0550 o (uzgytall 355 glil ISty 03 Lo g9 < Jlsall
sadl le oty i JS& 3 mall Brall ol 8 ozl
0B sy 4l LS (NO (NO) gsas 5 (NH-N NH,')
Jsiudl] Jase ¢Syl ] $3% zWY ddes UM Cadaill slge Jlostiul
(PO, ™)

&) dwlyd 5-2

4Sylls d8leSedll pailasdl Gle mall Grall ole 536 dulyw
20 Bas Sotus Lo ouasg 6yl Ud &, Ol Gl il doasal
Gk oe Lt 8 lyimb 03 S usyg (3llall clspll 8 Cuddz o3 (o

2yl dulyad B & el Sl Coy2ly (o0 2 Jse

Flazyl o] 6-2
exoad cwliadl (ANOVA) (bl Judod SUL) zes Camas
(SPSS Statistics 22) pely Jlsiwl dLll ddlgis)l Olelhall
iz we Olhwgidl g ddlasy AYUI OIS 39,81 &)lie Cwdg

.(Tukey’s HSD) (alJ.’zL»b_ (p £0.05)
ds8lially @it -3
oleal dilouSes suddl Jlxdd) 1-3

B yspard) ginds (A1 yolaall O3sld el ar O Lol Cab]

18 b dodruall oWl dslio by ol dilueSls Al 3uill polssdl .1 Jszdl

"dyasd) el (UWW) (TW) Sasgll JUEN]
100 2100 <25 Jlezle (MES) 48/l slgd)
200 3767 4.333 Jlesle (COD) FlwsSY! SeouSYI ggrme
50 1093 1.566 Jlesle (BOD) 2 glgad! (uznuS Y sgiom0
- 577 1.37 Jlesle (COT) IS ggasll (393,5d)
50 <0,5 10.4 Jlpxle (NO,) izl
- <0,5 <0.5 Jlpsle (AOX) olazel il sl uz syl
55 <pH <85 6,74 7.92 - dogasd) doyo
5 2.326 1.872 do/m (EC) &5L 451 ddogal)

bl S gl glal) 3 Wlacall pomlll delio o ALl SLAU] iy pat) deadstl & yspacdl lgtmdy Lol dasd) el

sbos b2y )2 ¥ Y w SL) gedl ymlee &)lis .2 Jgusd)
s9uall olsg (ouall Syall

(UWW3SD) (TWSD)  3usg)l QPN
18.90 + %40.18  13.23 + 24.53 o Byl gl
1531 + ©5.24 0.76 +'1.46 o giodl ,h3
1531 +'19 6.56 '8 £5,8)l sue
14.09 + '12.14 2.89 + '3.80 o £ 5,80l Jsb

Wloio| wis dlas] 39,8 929 ] ddlisall By OIS 0udll 5
.(Tukey’s HSD) ylas| (alJa‘J,mb_ (p £0.05)

Vol. 2020(2), Art. 13

Sl saill sz 2-3

by g ) plss Jlestiwly Ll sadl yulee dsslie gl &bl
Gyall oloy @)l o (P < 0.05) dlaio) wis ggisn Slas] 3,3 5529
gzl yhadg 8ymill gyl slme 3 Hgsnall oling dedllzall 8 all
G oltY) s A ) Juzmas 05 Camr 2 gazd] B e 90 LS
Isby das o8 sbimuly (39 2 oY) Loall Brall ol by &8s
Slaz] 3,38 ¢l dead o Il g9,4)1

7 ga 3 @

(ralsll Gl sl dlaall ggpsig cilluwgl]



64

Leluall oall Gpall ols 5208 Vil duly> 43,53 Lo LEdss

3isilly uzg il (1o dage OlaS e g2lgll pssl) mian (e 40V
Lgodall yohtll judd 48 Lo g Ol Lds5 3 oo s9us Olaghy (ol
dogazmally &)lie ouall Gyall olusy dygyell dsgammall 3 Hloeill goi)
8 ezl O dbludl Slubhall Oyabls sall olay dygyell
Syt sl so9 (g3l 8yzid dioglonudl] Ollesll 3 Rge 9o
sl blas 8oLy d(dawedl ooy Olss ) dewladl OLS ]l
Ol LS g 9,all Jsb 8339 (Ll sally sl Gligtusy sl
Wl Peg,s Y dsusall yolisll polatel L 8youid] 8508 (o 3 63929
8omid) 9o phaiaS Gulul 33 635 41 325 w88 odudl] ] duuntlly
Lzl Cdblgiy M) pludisly dousYl dhisl (§ dasluall M e
OBLAI 503 yulee 3 835 1931 a ! 0ol (e wyasll o3l za
Allzs dlasiins Wl pgalasiul 02,)) Gl

Usiuddsd] g saza dyiod 3-3

Slas] 338 3529 deu3ll 3hsl 3 Jsuided] g oame Wass OB
oling dellzall st orall Brall olias digyedl O3l sl G S
Jsiddsl) =l 55301 OB Coo o JSEI) B e 52 WS Hgunall
1764281 (slde 27241378 Jusos souuall oluay dygyall de gazmall (9
dlleall & Gmall Brall olhes digpell degemell 8 &S/eibe
Pgsray Mad e Gle Cusel dle duly ge Lsls Cudles
druly degame b Byzmidl Lloo B Ligs 50 Jotddodl 059
doyy plasily glinyly (2l WS G Ly i) Olbsrall oo
LS Pdowdid 358 deills dolills doglally «Blisdly 8)l,o)
Jastwl dolsg )] didos G d8Me 929 Al Olulyd Codsl
PEELY 8 skidsdl goeme Sy plassl Gws (uzesid)
gl Gle 8ymmid) aou guzsyudll 585 pals Ol s PG| Ll
O LSy Sl 0da c90 (B9 MgisdMsnlly wsisddlall LS,
058y 98 i haes s pscall olay dygyall dsgemall O gitius

29yl dolss dpasell pMYI 8 Lads eVl e

2000

1500 |

'-g) 1000 -

.

L) 385
&s

500 - -

0 -
T™W Uww

oleass soerall oleay Lo yedl Osu3ll lonsl B Jsiddsdl 5555 4 JS)
el o)l
dalisall ByaY) OIS @l 5235 (SE) dyslimol) slhsY) 8uesll a3’
lasl ezl (p < 0.05) ddlol W dlas] 338 ssz9
.(Tukey’s HSD)

Vol. 2020(2), Art. 13

= . . i -

(TW) ssaiall clos @l dss 9525 Sy 12 S

(UWW) dedlmall b omall G5yl olias 6,01 dms Ot 8,20 13 US)

7 oo 4 aac
qalsll Gl dgyell daall ggyslg cillugl]



65

Pl ] 695 las o 30 Gosy 0555 Lo Bole il sded] Jame
sl Gladall (8 &) dosle stue

Flaz] goime 3% o Ligasll slsall duws (5 (PSS dpzeus 03
(TW) sscall ols dgyedl degodl oo (P < 0.05) dleis) wie
] S Cm (UWW) ol Bpall olas &gl dsgamalls
on Sy Al duls ze $lsu b say %0.815 %0.9 sl e
dews gyl O Cum Pdygasll Slgall UNosly eslondl blill 3L
SlaSIl GuzmaSY) gine @b gLyl ) ol 9=y Dygasl dlsel]
Sl iS5 gyl ole 8 (BOD) zslsud] pumusSYl sgimmes (COD)
Byall oles 3 (339250l (29 2lly 09,5 agdymdl bLa! dydgasme
Wlaaol wie Slas] goime §,8 39275 sl (o WiSes bo Jda *.oval]
Syall ol 53 g9yl Ly vz passazall oo (P < 0.05)
LS giliziay polol pood 2] (e A3V oxall

Sl 438 (PO) sshusdll wuST Gules ) dedly Ll
(TW) sscall olay dygyell dsgazall (3 1029 38 J] 3.91 e diad
0Sa39 sl e (UWW) ovall Grall olsy dygyell dsgazally
sty oeall Byall olay digypell dsgazall (8 5uSUl pLS,YI i yands
G Ll (@il Camy 00ST Lo 509 d3lews o)lizel 3Say I 5sdudlly slall
D9hwsdll 8)ady elaHIN 1AL sruds (Seid Hssiall olias dyg el ds gazall
sda 8 lgt LS uo Vidygasll Slsall phul Gl el Gl
ooall Brall ol dygyell dsgazally Biylie dzdlye d gammell

O Lo Lall Brall olw L6 4-3

oo &5V Goall Gpall sl @1 O 3 Jguadl 8 diddl gl Cyabl
dogas doy> (8 usd Gusy o) Wilinineg o2lsall psod 2] miae
ol des 1S Gle chtidll GulSIl diwsy porwlsd) deeSy ody !
& dazmas 093 30 o))l delas asmy lhidbs BLisy) Gl U1 Lozl
ol dygyall ds gazmall i (P < 0.05) dlozo] wis ilas] ggime 353
sz Ll dewostl) ST (8 3l 50089 . ysall oling eall Byall
e go Lisls Caddles W85 *.chaiall Jslonall duols Lydasy g i) Sl
ponaliod] S s o) dodlme oeo Bpo ol dositul Cum 3Vl
wolazel oty eld 5550 W8y chidl udSdly Jleayl S deusy
sl Ul UM ogell Layss ) ks 4513 yolisll odg) 8,z
degazall 3 48U Sl dlogall 3 Bsmle Byl glud] Cyabl
0Ss Gle (ds/m) 1213 J] 8330 (e omall Gyall olay &9l
A 4l dlosall g Coadss) I jsaall oluay &gl de gazall
45 48U dikogald Bgoelall glasVl O oLl yud W35 .(ds/m) 0.618
dle OIS 929 Ll bl d9my Loall Brall ole Jlesiul usy
degammall (3 lgolass] yuud 5Sey (um B "okl MY e
oleoy Lylie MY 555 (as (1) : 41 Ol Htall sl dogyel]
G WY s ok gV Ll Jshe (2) geall Gyall
G Yl 5553 Gle vgn3ll sl sl yudl (3) . 3esl Cligtuse

&)l ass & U Busgll JUEN]
SD+ UWW SD+TW
i8.2 '8.26 '8.31 Gz 9! LY
€1.213 '0.618 ~0.833 ds/m 430 S 5L
0.01+/0.81 0.01£70.9 0.04:21.09 % & gl Slgall
0.46+ ~13.5 0.2+ .14 0.6+ '12.6 % (CaCO) ozl ulsUI
9 9 10 % Jaisd) LulsJ)
247102 1+738 0.11'3.91 ppm (P.O) sshusdll wusST ules
0.15+'52.35 0.4+'48.4 1+'46 ppm (K,0) posaliod! sausST

(Tukey’s HSD) ;Lz5) plassials (p < 0.05) dlazo) wie dslas] 39,9 3529 ] dalisall 3,08 I o] s

GJL‘&)I -4

LY omall Brall ol O gl ] Llogs Wi duhll ody) lab
Cao D9l Bzt S sadl e Golow] 335 0215l psod 2l oo
ssiudll) 31l yolimll Wil ) Gl B glen Blow Lajlasl (Soy

Al (Gaz gyl

Oluogd! -5

556 dulyd o 08U (Ll sl yulze pasy L dule] psld] ol
SN gl Cay Sy osn3ll Hled Base Lle all Brall ole
(88 (B deawd ) Oletiall o Ol

Vol. 2020(

()

), Art. 13

Fedaildls Morall (8 Cosel Al Olulys me bz Sl 38159
e 5355 olsl du 5 oo Aol olas @)l dibes O sl leuSLs
Oezr9 il dsasmall Yl s (8 Bgne B (anudy 31 dus o)
oda Tzl W3 pomlisdly sodwsdll ] dlo] dgasll slsells
i ] dslie CSLS slgall sl dLo] I glasyVl e Slulyul
Lulyd Spel LS . SUgSall 0dgy dols duay slandl psslll <l3g (gl
029l omall rall sy goasll b (azs il slaaYl Of Mo
4393V LSl Jas (o 230

7 ga 5 s

wnalell daull duyell dlaall (gguaTg caillwgll



66

10.

11.

12.

13.
14.

15.

16.

17.

Vol

Conseil oléicole international, Newsletter marché No. 66;
November 2012.

Ministére de lAgriculture, Direction Générale des Etudes et du
Développement Agricole. Enquétes sur les structures agricoles
2004-2005, Tunisie; 2006.

Khlif M, Ayadi M, Grati-Kammoun N, Arous MN, Rekik
H, Hamdi MT, et al. Identifying Chemlali olive variety in its
traditional area. Acta Horticulturae. 2002;586:117-120.

Connor DJ, Fereres E. The physiology and adaptation of yield
expression in olive. Horticultural Reviews (American Society of
Horticultural Science). 2005;31:155-229.

Gimenez C, Fereres E, Ruz C, Orgaz F. Water relations and gas
exchange of olive trees: Diurnal and seasonal patterns of leaf
water potential, photosynthesis and stomatal conductance. Acta
Horticulturae. 1997;449:411-415.

Chiraz MC. Growth of young olive trees: Water requirements in
relation to canopy and root development. American Journal of
Plant Sciences. 2013;4(7):1316-1344.

A. Water

Agricultural water management: Proceedings of a workshop in

Horchani in Tunisia. A national perspective.
Tunisia (series: Strengthening science-based decision making in
developing countries); 2007. pp. 86-89.

Amorim AKB, de Nardi IR, Del Nery V. Water conservation and
effluent minimization: Case study of a poultry slaughterhouse.
Resources, Conservation and Recycling. 2007;51(1):93-100.
Boukef MK. Médecine traditionnelle et pharmacopée: Les
plantes dans la médecine traditionnelle en Tunisie. Agence de
coopération culturelle et technique. Paris; 1986.

Anter J, Bedmar ZE, Pulido MV, Demyda-Peyras S, Moreno-
Milld M, Alonso-Moraga A, et al. A pilot study on the DNA-
protective, cytotoxic, and apoptosis-inducing properties of
olive-leaf extracts. Mutation Research/Genetic Toxicology and
Environmental Mutagenesis. 2011;723(2):165-170.

Brahmi E Mechri B, Dabbou S, Dhibi M, Hammami M. The
efficacy of phenolics compounds with different polarities as
antioxidants from olive leaves depending on seasonal variations.
Industrial Crops and Products. 2012;38:146-152.

Naanaa W, Susini J. Méthodes d’analyse physique et chimique des
sols. Tunisie: Direction des Sols, Ministére de lAgriculture; 1988.
Mercado G. Technical report, Bachoco S.A. de CV, Mexico; 1995.
Awang ZB, Bashir MJK, Kutty SRM, Isa MH. Post-treatment
of slaughterhouse wastewater using electrochemical oxidation.
Research Journal of Chemistry and Environment. 2011;15(2):229-
237.

Zhang SQ, Kutowy O, Kumar A, Malcolm I. A laboratory study of
poultry abattoir wastewater treatment by membrane technology.
Canadian Agricultural Engineering. 1997;39(2):99-105.
Bustillo-Lecompte C, Mehrvar M, Quinones-Bolanos E.
Slaughterhouse wastewater characterization and treatment: An
economic and public health necessity of the meat processing
industry in Ontario, Canada. Journal of Geoscience and
Environmental Protection. 2016;4(4):175-186.

Yaakob MA, Mohamed RMSR, Al-Gheethi AAS, Kassim AHM.

.2020(2), Art. 13

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

&zl

Characteristics of chicken slaughterhouse wastewater. Chemical
Engineering Transactions. 2018;63:637-642.

Eriksson E, Auffarth K, Henze M, Ledin A. Characteristics of
grey wastewater. Urban Water. 2002;4(1):85-104.

Kailis SG, Harris DJ. Producing table olives. Collingwood,
Australia: Landlinks Press; 2007.

Sdiri W, Chehab H, Reyns T, Van Loco J, Mechri B, Boujnah
D, et al. Incidence of dairy wastewater on morphological and
physiological comportment of Chemlali and Chetoui olive.
Water Resources and Industry. 2018;20:29-36.

Charfi D, Trigui A, Medhioub K. Effects of irrigation with treated
wastewater on olive trees cv Chemlali of Sfax at the station of EL-
Hajeb. Acta Horticulturae. 1999;474:385-389.

Ortega-Garcia F, Peragon J. The response of phenylalanine
ammonia-lyase, polyphenol oxidase and phenols to cold stress in
the olive tree (Olea europaea L. cv. Picual). Journal of the Science
of Food and Agriculture. 2009;89(9):1565-1573.

Tekaya M, El-Gharbi S, Mechri B, Chehab H, Bchir A, Chraief I,
et al. Improving performance of olive trees by the enhancement
of key physiological parameters of olive leaves in response to
foliar fertilization. Acta Physiologiae Plantarum. 2016;38(4):101-
113.

Kainulainen P, Utriainen J, Holopainen JK, Oksanen JARI,
Holopainen T. Influence of elevated ozone and limited nitrogen
availability on conifer seedlings in an open-air fumigation
system: Effects on growth, nutrient content, mycorrhiza, needle
ultrastructure, starch and secondary compounds. Global Change
Biology. 2000;6(3):345-355.
RA, Paiva NL.
metabolism. Plant Cell. 1995;7(7):1085-1097.

Bedbabis S, Ben Rouina B, Boukhris M, Ferrara G. Effect of

irrigation with treated wastewater on soil chemical properties

Dixon Stress-induced  phenylpropanoid

and infiltration rate. Journal of Environmental Management.
2014;133:45-50.

Barbera AC, Maucieri C, Cavallaro V, Ioppolo A, Spagna G.
Effects of spreading olive mill wastewater on soil properties and
crops, a review. Agricultural Water Management. 2013;119:43-53.
Xanthoulis D, Kayamanidou M, Choukr-Allah R, El-Hamouri
B, Benthayer B, Nejib Rejeb M, et al. Utilisation des eaux usées
en irrigation, approche globale du traitement des effluents,
comparaison de différents systemes d’irrigation sur diverses
cultures et leurs aspects institutionnel et organisationnel.
Avcienne, Avcienne. Synthése des projets de recherche
multilatérale portant sur les eaux usées, Faculté Universitaire
des Sciences Agronomiques de Gembloux; 1998. p. 11. AVI-
CT-94-0002.

Gil I, Ulloa JJ. Positive aspects of the use of water: The reuse
of urban wastewater and its effect on areas of tourism. Options
Mediterraneennes. 1997;31:218-229.

Di Serio MG, Lanza B, Mucciarella MR, Russi F, Iannucci E, Marfisi
P, et al. Effects of olive mill wastewater spreading on the physico-
chemical and microbiological characteristics of soil. International

Biodeterioration & Biodegradation. 2008;62(4):403-407.

7 30 6 dGon

walell ¢l duyell dlaall (ggaig wnillwgll



67

31.

32.

33.

34.

Vol. 2020(

Melgar JC, Mohamed Y, Serrano N, Garcia-Galavis PA, Navarro
C, Parra MA, et al. Long term responses of olive trees to salinity.
Agricultural Water Management. 2009;96(7):1105-1113.
Ben-Hur M. Sewage water treatments and reuse in Israel. In:
Zereini F, Jaeschke W, editors. Water in the Middle East and in
North Africa. Berlin: Springer; 2004. pp. 167-180.

Emongor VE, Ramolemana GM. Treated sewage effluent (water)
potential to be used for horticultural production in Botswana.
Physics and Chemistry of the Earth. 2004;29(15-18):1101-1108.
Zhang Y, Fu CY, Liu XL, Li XH, Jing QC, Wei XF, et al. Effect of
poultry wastewater irrigation on nitrogen, phosphorus and carbon
contents in farmland soil. Open Chemistry. 2018;16(1):968-977.

()

), Art. 13

35.

36.

Araujo IRC, Sampaio SC, Paz-Gonzalez A, Vilas-Boas MA,
Gongalves AC, Szekut FD. Reforested soil under drip irrigation
with treated wastewater from poultry slaughterhouse. Revista
Brasileira de Engenharia Agricola e Ambiental
2019;23(6):439-445.

agriambi.v23n6p439-445.
Haroon B, Hassan A, Abbasi AM, Ping A, Yang S, Irshad M.

Effects of co-composted cow manure and poultry litter on

[online].
https://doi.org/10.1590/1807-1929/

the extractability and bioavailability of trace metals from
the contaminated soil irrigated with wastewater. Journal of
Water Reuse and Desalination. 2020;10(1):17-29. https://doi.
org/10.2166/wrd.2019.141.

7 ga 7 @

wnalell daull duyell dlaall (gguaTg caillwgll






w2l mwolell Goinoll dohio

Arab Scientific Community Organization



	AJSR.2020.6.pdf
	AJSR.2020.7.pdf
	AJSR.2020.8.pdf
	AJSR.2020.9.pdf
	AJSR.2020.10.pdf
	AJSR.2020.11.pdf
	AJSR.2020.12.pdf
	AJSR.2020.13.pdf

