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469.91g | 3922.72c | 21.44g | 70.00e | 29.00f | 0.57e | 26.92f S2 5 JAal)
618.35b | 4344.52b | 19.01h | 67.27f | 34.60c | 0.43f | 25.469 S3 4galyl)
596.13c | 3624.27d | 28.16c | 64.40g | 26.58g | 0.41g | 27.35e S4 | (Cuagicg pdili
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423.08i | 3590.57e | 25.81d | 82.82a | 32.41d | 0.65d | 32.80b S5 3 s g5 50
518.35e | 3471.83f | 24.34e | 71.32d | 23.55i | 0.36i | 24.18h S6 il
635.40a | 4574.30a | 31.45a | 79.70b | 24.42h | 0.39h | 23.27i S7 ol
453.22h | 2843.25g | 26.00d | 54.16i | 31.73e | 0.69c | 35.51la S8 g
545.90d | 2751.43h | 23.01f | 75.30c | 38.45a | 0.74a | 28.45d S9 il Bliuaa
527.06 | 3479.66 | 25.49 | 69.32 | 30.69 0.55 28.20 X Lo gial)

76.43 771.68 4.04 9.33 5.15 0.16 3.99 Sd g al) il Y
635.40 | 4574.30 | 31.45 | 82.82 38.45 0.74 35.51 Max (selind) dagdl)
423.08 | 2194.04 | 19.01 54.16 | 23.55 0.36 23.27 Min Ldal) dagil)
518.35 | 3590.57 | 25.81 70.00 | 31.73 0.57 27.35 Med L gl
14.50 22.18 15.86 13.46 16.78 28.2 14.17 CV% <Y Jalaa

dakail) daelual) cliial cedialsall AS5a) Al b saaniall il cUalidl) e dasll) cblaay) ) QS (g
il (paainl g all a3 Jangl g (el sy Clusall axdis lly Ll el sl ) sl
ealsll o3l Laldal) Cua adlsall At ae A3)lae irially
:Enrichment factor &Y Jalaa
tptna OS) Ans ial) Aagill S5 e allsall Cacen sIAY1 alas o8 (8) Jsaall
Jugiall o aa alse JS s dinal) pualiall ¢)3Y) Jalas ad 1(8 )Jsaad)

o glal) S9 S8 S7 S6 S5 S4 S3 S2 S1 Odlaal)

2.53 3.73 2.98 1.43 1.81 2.41 1.96 2.13 1.98 | 4.32 Pb
1.1 1.46 1.02 0.93 1.1 1.23 0.95 0.83 095 | 1.44 Zn
0.48 0.52 0.57 0.43 0.44 0.45 0.48 0.27 0.34 | 0.86 Cu
0.39 0.46 0.56 0.23 0.31 0.41 0.34 0.26 0.31 | 0.61 Ni
4.35 6.75 6.08 2.11 2.56 4.52 2.84 2.49 3.65 | 8.19 Cd
0.62 0.78 0.63 0.55 0.59 0.46 0.65 0.56 0.47 | 0.87 Mn

1 1 1 1 1 1 1 1 1 1 Fe

G O (Al ddaadl) S1 adsall of (abiayl) yeaial Lailly (8) Jsaall dacasall (EF) eliY1 Jalae gl cajglid
3535 oo I8 Al 8 ¢ sl e (2.13 2.41 2,98 3.73) S3 2 S5 & S8 & S9 adsall 4y (4.32) sV Ayl
(ST Al a8lsall (& S ol OIS Cun aBlsall paen B oli] dgng ) il olal agsenlSl) yemial danillyg . Juina o))
Y oA i) sl S ealiad) A Ll adlgall Lk A JSiee oI5 Sy (sl e (6.08 ¢6.75 8.19) S8 «S9
(4.35) asmealslls (2.53) paba))l (graind Lowalls Jtina o)l e Al o giiest alad) Jacogiall Cun (hag 6l 2ass

Al Obaidy and Al') (<Dlalsall dSiay ol bli) dnpdll cllall ge 433l inputs el @l (gha,

& (19.62) abialls (287.13) asmealSll juaial clfY) Jalas dasi (e JiI 2l 238 a8 culS . (Mashhadi, 2013
caw ) (Al Obaidy and Al Mashhadi 2013) s Aix, (Salah et al., 2013) @hall & Al dnse i
dad e 8 1Sy L (63.37) psmadlSlly (122.90) pabiayll (syeains 2ad el (o (Slad slany 3 Gl o e bl
Sels U)ol s sl o dsal) lall Jsha e (Odat, 2015) &y & (38.70) asedlsl) yuaial el Y1 Jalase
(0.96) ps2edl) yuaial o) Y Jalaa dasd (g (el cuil€y . Lgald Lyl 8 (2.40) Laliafll yeaial el Y1 Jalae dasd (10
Je ehiY) Cun (9.77) pabasl) yaial dacills iy Ciseia oY) Cun LS5 b Eskisehir duse 8 duse Gy b
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sl Caasill ey Clalgall LGSy dae liall collaliall Cadlua) ) clday) s a5e5 85 .(malkoc et al., 2021)
S sl (st (ggina) Jalaall Chia s A5laal) o adalls Ay gl dilaie (S G glgually daliall Cag Ll

Aaball s3a 8 53l ciisall 4 e ol 1ay yeaial)
:geo-accumulation index slssadl ashill ,disa
tidavsial) el S ae alsall s (9 J5a) (aslosad) SN Sdge p ilial) oyl
Jugiall ad aa g JS s Al jaliall aslaad) aShil) Jalea aid 2(9 )J 2

bugial | S9 S8 S7 S6 S5 S4 S3 S2 S1 Ol
0.53 0.87 0.6 0.22 0.17 0.63 0.34 0.72 047 | 0.76 Pb
-0.61 | -0.48 | -0.96 -0.4 -0.56 | -0.34 | -0.71 -0.64 |-0.59] -0.83 Zn
-1.84 | -1.97 | -1.79 | -1.52 | -1.89 -1.8 -1.68 -2.24 | -2.07 | -1.58 Cu

-2.17 | -215 | -183 | -244 | -238 | -1.94 | -2.2 -2.31 | -2.23 | -2.08 Ni
124 | 173 | 162 | 0./8 | 0.67 | 153 | 0.88 095 | 135 ] 1.68 Cd
-1.45 | -1.38 | -1.65 | -1.17 | -1.46 | -1.75 | -1.26 -1.2 -1.6 | -1.56 Mn
-4.64 | -494 | -4.890 | -4.21 | 46 | -456 | -4.54 | -4.28 |-4.43]-5.27 Fe

Wy sl of bl clal Gua Ayl dddaie adlse 3 Ay yaal) jealiell agload) S 5850 a8 (9) Jsaad) sy
il (Jee IS Gagla ectaghl) Janugia ) igle pe eigle ) Callilly Jo¥) Chuall (o adi gkl 528 Chvieal
dsall o Cam (sl Javigia ) Gisle y2) SN Chall (pann S allgall paes o ) il @il palayl) i
S6 pdsall b culads dad Jily (0.63) S5 adsall & (0.76) S1 adsall 4l (0.87) dasd el Jaes (ebils Blias) S9
Jusie ) sl ye) Gy S Crall cp CulS alsall pues of () ) )il psedlQ yeaial duillg L(0.17)
&5 (1.62) S8 adsall & (1.68) S1 adsall aily (1.73) dad Aol das SO adsall o) G (Jifine IS Cisla gl
o g Ligle e Ll o) cyplal 8 jealiall s LT (0.67) S6 gisall b culaie de Jils (1.53) S5 sl
S Bsle e Chieal Ausall of it lal) Lacugsiall Cus Gay - eaiall Duaplall deidll (gies Alld Tliny) dulai i
Oe i Auahall 038 0 cul€ L (1.24) assealSl) paial Zolly aghill Alxina (0.53) (aba)ll juaiel Luailly &gl Altine
abaylls (1.26) asseslsll paial asloall SIall a5 ad pads Lad (uall 8 (Cheng et al., 2014) dul) a8
Ll @lsdll (amy i (8 Gala)ll paied cagloal) Sl ja5e a8 (ads Led (2014 (an) Ly ¢(0.37)
Gohll Jola e (Odat, 2015) &g 3died dise & (1.47) JULY) @il (ans @i (2.03) dundaw Gijig (2.22)
oS yi5e o (e ST ilSy ((1.41) aspealSlls (0.21) paleasll (grmic (i Lk 03] (o) a0)f o sl
Aalls Al colS palia)ll peaiad Hdgall dadl daailly Bhall 8 dagldl) A (0.085) asmealslly yaial oaglsiad)
(-0.51) paba)ll (spaic [ady lad (puall & SUZNOU duae & (SUN, 2020) 4wl a8 (e -(Salah et al., 2013)
(-0.13) paliayll (graic iy Lo Guall L& YUYEO dbae & (Xid et al., 2021) s ai ey (-0.71) psmealslly
Gl pads Lad dualall johill Cadlaly s0d ge il Janal) Gaghill ) ilEIEAY) o3a 293 2y .(0.84) agmealSllg

b g ol IS 8 gl sl lakey O Lalsall 286S5 due liall
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:Pollution Index gaal) &gl jdija
sl gial) Aaall S ae adlsall Caves (10 Jsan) G Cushil) jdige ad milill cjelid

Lugiall pd e glga JS s ditnal) yualinll (G2, Ciglil) diga i :(10 ) s

Lo gial) S9 S8 S7 S6 S5 S4 S3 S2 Sl Ol
2.19 2.75 2.27 1.74 1.68 2.32 1.9 247 | 2.07 | 2.53 Pb
0.99 1.08 0.77 1.14 1.02 1.18 0.92 0.96 1 0.84 Zn
0.42 0.38 0.43 0.52 0.41 0.43 0.47 0.32 | 0.36 | 0.50 Cu
0.34 0.34 0.42 0.28 | 0.29 0.39 0.33 0.3 0.32 | 0.36 Ni
3.68 4.96 4.62 2.58 2.38 4.34 2.75 2.89 | 3.83 | 481 Cd
0.56 0.57 0.48 0.67 0.55 0.45 0.63 0.65 | 049 | 0.51 Mn
0.93 0.74 0.76 1.22 0.93 0.96 0.97 1.16 | 1.05 | 0.59 Fe

Loigie) Chial s S gisall (8 dad 1S (2.38) o il Cangli asseslSl uaial il Jaagl (10) saad) (e
Lashy - (ashill wa) Caiead Cum 82 ¢85 <S8 (ST adlgall o (ulils lias) S9 alsall b dait i< (4.96) 5 (ushil
sl A (2.75) dad lefy (Caghill Cauid) Caial S S6 pdgall b (1.68) dad o s pablia)ll yaie ads
(Soske &) Ciial Cus S8 adsall & (0.77) A Jii il il yemial Ll Wl L (Caghil Jacgia) Caieai Al S9
Canl adlsall BS 3 lgrsan canpuil pealiall L Aucallyy (ol Capbd) G ) S5 adsall 8 (1.18) dad el
wad) il Al (3.68) psedlSll yuaial dad el cilS aflpall auand el Tavsgiall Cus ey o(Cusle ) i)
ol (sl ) Chieail) Gada lgasas CulS yualiall AL LT (sl dacigie) Caial 3 (2.19) pabayl) o (st
(0.49) ps2adlSl) mial (e2)dll Cuslill yii5a ad Cus Guall & (Cheng et al., 2014) )y a1 el Auhall oda o
SUZhou duae (& Lawetyllg L gall Bylall mmy il gl (SUN, 2020) A a (105.(0.80) lisllg (0.53) Lalally
Xiaet) duhs ad (a9 (0.71) lizllg (1.05) abaylly (0.92) asaedlS ducaly (g2l Gaghill jh5e o Cus Cpuall 8
lizlly (0.33) Labaylls (0.49) asaedlSl dovalls (o2, Cushill jiise ol Cum . cpall & YUYRO0 4 A (al., 2021
s & (Oyunbat et al.,, 2021) 4wy & (1.26) alall aial dawlls Sighll dse dad ey .(0.42)

Sslill Jalaa iy Lad hal 8 (Nazarpour et al., 2019) by g duhall o3a o caadlsi . Wgaia 4 Ulaanbaatar
aaalls (1.17) JSally (1.33) gelaill Zuilly (SUN, 2020) Ay asd (e S8 dad )l 038 a cilSg (2.3) (alucayll uaial
&) BN 038 35x5 85 .(0.92) asmeallls (1.05) Labal pady Wb el cul Wiy (0.74) Sasadls (1.02)
Jabie JS3AAlal Cagylall 53l (e dii)y Loy goad) ol laiag cDlalgall A8 doe liall cillaliall (s
:Integrated Indices dlalSiall cfydijal)
:lausiall daiill S5 aa adlgall Crn (11 Jsan) a8 Caghill 505 Javegiall Cushll yiiga al ailull cjelal

isa IS o (oab)) gl g oungiall Ciglill Sd5a b 1(11) Jg2al

bugidl | S9 S8 S7 S6 S5 S4 S3 S2 | S1 i)y gal)
130 |155] 1.39 | 1.17| 1.04 144 | 114 | 1.25 | 1.3 | 1.45] Jowgiall &ighill 54
277 |3.68| 3.41 2 184 | 3.23 | 211 | 2.23 | 2.86 | 3.55 BN &gl e
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:Average of pollution index Jawgiall &iglil) éisa
Citida adlsall paen A Bl o) )l colal Gus dugpad) ealiell lacgiall Cighll ydge ad (11) Jsaal) s
(sil) s gia)
:Nemerow pollution index g_é).“ Eiglil) diga
S9 sl b dad ol cilS Cun (1.8-3.68) Jlaall (yaun il abyl) Cishl) jiise daid o (11) saall (e daagl
Aadd Cida Cus ST 5 S6 pdsall 8 dad Jily Caghill suad adlga (S9, S5, S8, S1) ablsall Cidiay (Uukils slias)
acigia gl 3 dalaial of Langl (2.77) ale dacegiaSs - Caghill dlanssia Cifia adlgall 3l b it
(0.3-4.5) dlaall faa (ca)ll Eaghill Julae daid il Eum AhVAZ die il Ol (4 Al ae bl oda il s
Lol 5% g Lay dpeliall clinall (ga daell dgmsn (el A ae daall 38 4slim Cus (Nazarpour et al., 2019)
iad Cun Cpeall & SUZNOU e (8 daadlly ddgal) Byl imms il gl i o (g el duall o34 o8 cilSy
-(Sun, 2020) sl ddsa Ll G ia 1385 1,21 dasssie e ae (0.93-1.66) Jlae (e s (ad )l Cashill Jalasa
Xiaetal., ) el clsine @3 Ll o a8l Erghill Jabaal 3l cijglal Cum gpall 3 YUYAO0 dinde 8 3 (1a5
.(2021
rlaliiiay)

oo Al i) ) dlld Gy Ll (A Danlall aill Suaially agaeslSlly palajll e IS a8 cjglas
Vs Al Slel) 3 anlg ) dila) Lbaal) daeliall clind) codlalsll A5) Al G sasiall dyad) el
(L) B2y lanaal) ardis

coabally agsedlQ (gyemial Lanills Juina elf) lesd (ple daesia) olBY) Jalae af on Al i o

555 a5l yaial Lually Eplil) Alding (ale bacosic) (aslond) SIAN Hd5e o s dindll Qi Gl W
cpaba)ll yuaial duaally Giglil) dlina () d3gla

dbaugieg og2edlSll jamial Lually Giglill Basadi (plo Jasic) il Cughll Hdge af s Anaall Qi Chiai
(Casbe ) Chiaill aa lgmaan CilS paliall BL L Galia)ll juaial dually gl

Caplil) dauigia adlpall aan A (ple danigia) (ad)l) Caghill pisag Jagiall sl jdge s gl ciiia

scila jidal)
Ljs e A8 2 A Blally sliadl ol ddaadl) oo ddlida ol o Al sl dahy Jedil Auhalls augll 4

Al g padll ey g pdnn Aadaial) (5€ lg padlly Sllally deg)3e 3halie B il ad Ay
o Gunt b g Ja Caslill ate o Cagigll dakiall Al dxaball (e g€ Gadll e 8 e Aubal) LS
el
aalal)
Caghill ydise 0alS Bded Chuyg (3dey ilailae (ye dibida oSW 8 A5 8 Galia )l agag dudys 1(2014) L5 ¢ oan
Andia 116 - psacdls daglY) 80 acd Alaal) LIS (3had dasls . Sl
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Abstract

This study aimed to assess the levels of soil pollution using some
individual pollution index (Enrichment Factor, Geoaccumulation index,
Pollution index) and some integrated pollution index (Average pollution
index and Nemerow pollution index) in surface soils (0-20 cm) for nine sites
(S1- S9) in Banyas during the year 2021. Concentrations of metal elements
were estimated: lead (Pb), cadmium (Cd), copper (Cu), nickel (Ni), zinc (Zn)
and iron (Fe). The results showed that the order of elemental concentrations
(general average) in ppm was as follows: [Fe (3479.66) > Mn (577.06) > Zn
(69.32) > Pb (30.69) > Ni (28.20) > Cu (25.49) > Cd (0.55)]. The results
showed that the order of Enrichment Factor values (general average) were as
follows: [Cd (4.35) > Pb (2.53) > Zn (1.1) > Fe (1) > Mn (0.62) > Cu (0.48)
> Ni (0.39)], we conclude that the city soil has moderate enrichment for the
elements cadmium and lead. The results showed that the order of the
Geoaccumulation index values (general average) were as follows: [Cd (1.24)
>Pb (0.53) > Zn (-0.61) > Mn (-1.45) > Cu (-1.84) > Ni (-2.17). )> Fe (-464)].
We conclude that the city soil is classified as moderately polluted for
cadmium and not polluted to moderately polluted for lead. The results showed
that the order of the Pollution index values (general average) were as follows:
[Cd (3.68) > Pb (2.19) > Zn (0.99) > Fe (0.93) > Mn (0.56) > Cu (0.42) > Ni
(0.34)]. The results indicated that the city soil is classified as highly polluted
for cadmium and moderately polluted for lead, while the rest of the elements
were all within the classification (non-polluted). The results indicated that the
soil in all sites was classified as (medium pollution) according to the Average
pollution index and the Nemerow pollution index (general average).
Key Words: Heavy metals concentration- Soil pollution index- Banyas city

(Syria).
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