»
-~ 0
% ATl
- »
u!{r.(f&g;l,(/'g/'fi
Sl e (51 (K9, b (5559UiS 9 o Byleao (612 (w025 O CadS o
(3205 Codd 363 90 axlllne)
"3l S gbole b Fpae g S asg *Y By U

o o oyl pes wdige 0aSily il )lpes 09,5 ,Lusils -

o5 oKl ¢yl pes wdige 001 (ol ol e 09,5 sl =Y

o5 oKl ¢yl pes  owtiee 0SSl (Ol i 09,5 )| wlid IS ggmitils -
5 oty (ol (ine 22Kl (o @lie Cu e g (cwdigamlyes (58 Y
APy -

w

E.Sharghi'*, V.Nourani’, Z.Heidari®, and N.Jabbarian Pdigez

1- Associate Professor, Department of Water Resources Engineeq'ng, Facult }ngineering, University of
Tabriz, Tabriz, Iran. E-mail: sharghi@tabrizu.ac.ir

2- Professor, Department of Water Resources Engineering, rﬁ!ul
Tabriz, Iran. E-mail: nourani@tabrizu.ac.ir
3- M.Sc. Student in Water and Hydraulic Structures Engi

Civil"Engineering, University of Tabriz,

Tabriz, Iran.
4- Ph.D. Department of Water Resources Eggineering Qlty of Civil Engineering, University of Tabriz, Tabriz,
Iran. \

*- Corresponding Author

olejlw 5 (VF- - BYYAS

ool iye; alB o)

LYW Lshiad duolio amd oo 513 (6559LiS (cly o8 b i codgaze 3 1) ol a5 039 YO/F+ 5 YY/AD Siis fad )3 9 VI/YY
AQQA Lo pbil (gla Julow .ol 5 a Cans St Juad 10 (65,9l O cutS chuo > VAS § 0 pd Ol cutsS (oo ) FIFE
O 35 Sy L s )15 oS Bl o Lol 5 oS 035 (Na=Cl) -t ooj sl e o)l ol Lty
Ay i gy sbadd Slewliol (65,0liS" (gl g 48,5 )18 YU i 9 (6y5d b 0g)S 0 Juad 3y o digel el oy
S5 RIS g oS palne ol (B pume At Copde wulg ) Casl S pale plsul 5ybled 5 g 3 (S i

g oo Mg O CuS dgu0 sl ) Kaly lgiear o)

oy b ol e (sld B9y o liowdnyiud o)ludy ¢ woj ol CuS cla (adls ( duejp; ol CudS 1 gaS OlelS


mailto:nourani@tabrizu.ac.ir

u!{r.(f& Gatsp# P

dodde -
Sb e Jonl b Bigd o pume oz Sitbdag 5SS gblis > ol el wlie ere S irej) o]
305 cusd ((Chidiac et al., 2023)us8 wags |y @l opl cussS wWlg o ol Olpss 5 Sl clacyld 5 o6 Sag)l
sleans b ¢ (Barzegar et al., 2017) o)lul 0y o )3 (g3laidl dnwgi 5 (6558 slacdlsd (5 S sblo 5l S5 g

o W5le ogite Jolge il cov duejpio] CuiS .l odd dnlge wejp) bl CudS d oaxie laille b 3l

hb 65ysliS 5 Cpd Bylas can O cuiS tomw glp IWQI? jasls 3 WQ

)jua)u L)"‘ ..3)5 D)L.u‘ Llods
> O ok SLSSS 5 (4550500

) o SSS ol S o eal 3 1) ddlaie G >

omxed Nilos odlitul (el clnoyiw > Ol s o lp by jingh

M.S ANEWS) OKaI ““)Loiw.n)’ Ale u;lin dLmoJ]) JJm dl“’uf’ﬁ) 9 (GIS) ua
w
hiadjy) SNl 5 03,8 ol |y ogllash i b golio o olid %l

I

Ol cudsS diej > e3asie lilllas .(Gharbia et al., 2016) wad 5 Ol @l lpte ,Lasl 3 1) digy ¢S aenas <y |,
ool s G > S5 oy e By AL Naz et al. (2024) sl sl o bl e

hol g oad Ol oS Shals cargo jaY (isu )3 21316 5 (19)See (Sl 3 LS gl 008 ) STy 53 Oy

2555058 (sl 1 (gl Vbl oy 48 W0l (LS oy b o]

F 5 (59liS b op8) ol )8 8 S b olisS” (Sloj ojl o 4y ey laimg el canl oile (S
oS juym s > Ol S gakialag 5> 6 )lel oo s slaJue pole dulie ol pogdle Sl aiz 93 8 lojen oo
WOQI (25l 95 lojen (55 )5 o (VF+ +—VWAS) Gy (sloodly jl oslitnl b pols yimgls coycpl 5l ol 48,3 1,8 as 65 550
5 (A oges 9" Jgeme Fodls Simu,S) (6ylel e (sl e dunlio g (WHO?) Sl cudlags lojlo dyllinl p  ie IWQI 4
sl ole plive S5 o 3o ol gl am go )] b ol e o S e s Sl (5380 g IDW g,

Sl 5 y5 i wep; ol gl b e

W yg) g dlge =Y



T b
axlllas 390 atlaio —Y-Y
Slaaioly bwg ihaie 'yl .ol ods @Bly (Bys b, bl )3 9 ol (2yE Jlesd 13 e yioghS Voo dgs Cawg by Cudd
Syl 0095 5 35 ) 5385 ReD gz D Mg 055 b sl ¢ Jlad )3 E1o ) ()8 slaosS 5 9)50 5 sine slaosS (29>

ol o> BlB3gy pyinte 9 (S, wslea] albyg, (Barzegar et al., 2017) cusl oud jgame Cye 5D deeg)l anb )

Dy degyl 4l a4 Colesd 5 Wb s Oy Cuow A Cubd S e 4D g o Cubd Dylg Bpd Jloub I &S Cowl adlais

Sl aBagy 4 g gls jlagpaie §39)0 5 sdlssg) 5 cul) gl jl Gl ldgo 5 b fuiw (Sooled =3 slaailsg,

Wl o odly oyl (V) U o



% un/“ﬁ.ff&.:aﬁff

ur{v...,t’cp (;;,u(#c/'f;

45°50'0"E  46°10'0"E  46°30'0"E  46°50'0'E

| 38°320°N

" 38°320'N

| 38°16'0'N

" 38°160°N

Legend
X Sampling Wells

38°0'0"N

—— Aji-Chay River
—— Stream Network
[ Tabriz Plain Aquifer

g ] Iran
31 [0 Tabriz Plain
5 DEM
High : 3688
] — W
y : r - r T r Low : 1255 L)
45°50'0'E 46°100'E 46°300'E 46°50'0"E
Figure 1- Location of the sampling we Ny

1y ol e Slpss ol S &y aoly jlaie S )l L u”bﬁ ol S IS b5yl e Mo )lpl Of cuiS asls

039 S (V) Jpo s s o oS 3 iy W\QAA‘ bl gy opl )3 amd oo (LS vod b g ool i jgoas

bl s o WOQI awsbre j3 )y (554l
‘l

o lailisl 48" Sla elyl g5 e 00l [olaid] el )l o 4 Wi

W= — \
‘ 1 ?=1Wi ()

B> pole ol by Shai =1 jell 2 (59 TW e 0js =W o)) datly

qi=—><\.. (Y)

A o 8l il O LSS S oaims )l a5 asly laie G ilisee yral )l pdin oS 5 b a8 039y (odae 3l SO WQI asls

D9 g0 drwlxe (V) daly ololyy (a3ls

WQI=iwiqi/iwi Q)

(Sunitha & Reddy ol s pize sliss =N g ol 1 jal)b (lp cusS 5 =05 ol T gyl (lp anly o5 =W (YY) abaly

,2022)



% uu/"ﬁ..,fdp.:at%ﬁ’

u({(.(l‘g/ Gatsp# P

Table 1- Statistical analysis of physical and chemical indicators of underground water
samples in the study area (Sunitha & Reddy, 2022)
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Table2. Cleﬁsiﬁw lity based on the WQI (Sunitha & Reddy ,2022)
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Table 3- Limit values of water quality paramete} r @gricultural uses (Fadi & et al., 2024)
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Table 4- Determining the weight of the parameters (Fadi et al., 2024)
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Table 5. Classification of water quality range and types based on IWQI (Al-Aizari & et al., 2024)
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Table 6- Statistical summary of chemical parameters of Tabriz plain aquifer
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Piper Plot-Wet Season Piper Plot-Dry Season

A. Calcium type

B. No dominate type
C. Magnesium type
D. Sodium type

E. Bicarbonate type
F. Sulfate type

G. Chloride type

1. CaHCO:s type

2. NaCL type

3. CaNaHCO; mixed type
4. CaMgCL mixed type
5. CaCL type

1. Ca-Mg-CL-SO;
II. Na-K-CL-SO:
TIL. Na-K-HCOs

IV. Ca-Mg-HCO;
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Figure 3- Schuler diagram of Tabriz plain aquifer in dry sea
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Table 8 - Classification of agricultural water quality results (Fadi et al., 2024)
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Table 9- Classification of agricultural water quality
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Table 10 - Classification of groundwater in the Tabriz Plain for agricultural uses
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Figure 4- Checking the quality of Tabriz plain un&rground water using Wilcox diagram in wet season
dry season.
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Figure 6- Zoning of EC, SAR and PI in the wet season (a) and dry season (b)
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Assessment of Groundwateli)uality@)rinking and Agricultural Uses with
(Case Study: Tabriz Plain)

Abstract
Groundwater is one of t rces in arid and semi-arid regions, and its quality decline can be
serious threat to society. use of pollution maps is effective tool in water resources management.

over 15-year period (2007-2021) were collected from East Azerbaijan Regional Water
water quality was analyzed using Water Quality Index (WQI), Irrigation Water Quality
hods (Kriging and IDW) in ArcGIS. The WQI results showed values between

Authority, and gro
Index IWQI), and g
119.23 and (61.24 i
drinking water quality. IWQI values ranged from 22.79 to 71.32 in wet season and from 22.85 to 75.40 in dry
seaso i r in severe to slight restriction for irrigation. Seasonal comparison revealed an improvement
i ing water quality and 1.86% in irrigation water quality in dry season compared to wet season.
AgQA showed that the hydrochemical facies was sodium—chloride (Na-Cl), with these ions playing
le in quality reduction. The Wilcox diagram indicated that in both seasons most samples were in the
high salinity and sodium hazard group, unsuitable for irrigation. Geostatistical zoning showed that the highest
pollution was concentrated in southwest and northeast of aquifer. Finally, optimal groundwater management,
regular monitoring, and soil salinity reduction are proposed as solutions to improve water quality.

Keywords: Groundwater quality, Groundwater quality indices, Hydrochemical facies, Geostatistical methods,
Tabriz Plain.
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