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(Simionov et al., 2019). 3l 5

ANy S o Aldiaal) Aaall JEY)

S olaad) lSed ) ISl g a5 SNy pabiall Jie alaall Jaar quudll olua (A jhlia ]
Lasi o o Ml i e g sala dmaa bl ) (o ol il Glas deaddiud) abadll
e Cpnage ) Opib e LSS B Sl 5 S0y (JURLY) (sal Uasad dppae il
(Karrari et al., 2012; Briffa et al., 2020). s<iwdl (il

AU 5ol e sl Sl Sl abadl i gsllall: Gaaally gl Gl 2
MY\I\L)LLAM}ZJAL}MJL&A@‘uuﬂ\wéc\abwsﬁuoyﬂ

G A1yl e B Samall gl Bl (s Al Apaall) 5 Al sl 2 ae geiliill (381 53
(Al-Ani et al., 2014; Al-Musawi Aadlaal Cillane 4GS pde g (Al g celiall o pall
S Joa Aalall cilalinny) gl aexi Wset al., 2017; Oleiwi & Al-Dabbas, 2022).
Edokpayi et al. (2017) 4w LS (LAall/calaall & gla)l) Galaall 301 5 de sl sall
GALQJA\ MLALQJLMJ&AL.U}“)GAUJM\ uh)m;m.\su_\]\ il pall Aﬂjdulamum
il (318 jalasS o g S g ISl g a1 3 5 e Unad < jglal (31 all

(Rasheed et al., 2017; Hameed et al., 2016).

ol 3

ol (< byl (andlil saiay Aaals Alusg aad Gl ¢l pdige of Al jall oda el
L) bl daal je Lo Gl plila daliy s (raadidl e 2ol lae g
D 8 ALEN Golaally I sale &gl 3 g g sl al) il LS Ayadandl oLl pldai Alany Aialal
G Al gy sansall 35aall 5 38 5 & slad A (Ph) pabiall jaic Gadll dlas
Aaldl) 3 gaad) el oy 8 @ gad A (Cr) a5 (N) JSaill 5 (Fe) sl )4.1_,:.
ujd)@.\l\ : a).nl_m‘\_\.c\_ua]\ ilalaall u.aJAAJJA.LuJJAuJ\.xA\ VY ).\S\J.aa.ﬂ_vu\ CAJ.U
i) Aaa s oluall 53 gad Tazal 5 Tanagd U< Lee AS) pe dallaad) i of cAallas
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Abstract

The Tigris River is the main water source in Baghdad, serving domestic,
agricultural, and industrial needs. However, increasing human activities,
particularly industrial discharges, have led to elevated levels of heavy metal
pollution in its waters. This study aimed to evaluate the spatial distribution of
selected heavy metals, including lead (Pb), iron (Fe), nickel (Ni), and
chromium (Cr), in different sites of the river within Baghdad, using the
Pollution Index (PI) and Metal Index (MI) during the dry and wet seasons.
Results revealed that some metal concentrations exceeded both Iragi and
international permissible limits, with lead (Pb) being the most critical
pollutant, consistently surpassing standard values. Furthermore, Pl and Ml
values were higher in the dry season compared to the wet season, mainly due
to increased evaporation and reduced water discharge. These findings
highlight a significant environmental and public health risk resulting from
heavy metal accumulation in the river system, emphasizing the urgent need
for stricter environmental policies and effective monitoring of industrial
wastewater discharges to protect water quality in Baghdad.

Keywords: Tigris River heavy metals; lead (Pb); Pollution Index (PI); Metal
Index (M1); spatial distribution; environmental risks; public health.
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