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ABSTRACT
Objective: Groundwater quality assessment provides a clear perspective for managers and experts
to assess the quality and risk of water resources pollution Therefore, the purpose of this research is
to study the quality of groundwater in the Sabzevar Plain in terms of agriculture and drinking.

Material and Method: In this study, in order to investigate the quality of drinking water, in 2019,
basic studies and surveys of 38 wells in the Sabzevar Plain region were conducted. The physical and
chemical properties of the water were investigated. Using the concentration of water anions and
cations (calcium, magnesium, sodium, potassium, chlorine, sulfate, bicarbonate), the type and facies
of the water were determined by the Piper diagram. The sodium absorption ratio index (SAR) was
used to assess the quality of water for agriculture, and the GQI and WQI indices were used to
determine the quality of drinking water.

Results: Physical and chemical characteristics showed that the standard pH level in the water
resources of the study area is within the standard range. Dissolved solids and electrical conductivity
are several times the World Health Organization standard. The high TDS is mainly attributed to the
dominant geochemical processes. Dissolved solids in water and electrical conductivity are directly
related to each other. The dominant type in the water resources of the study area is the sodium
chloride type. This indicates ion exchange between water and alkaline rock units. The water type and
facies of the area is chloride type.

Conclusion: Water quality assessment for agriculture using SAR index showed that only in the
northwest the quality level is excellent. In the southwest and east, the water quality range is from
good to moderate; but in the central and northern regions, the water quality for agriculture is poor.
Based on the WQI index classification and zoning map, the eastern areas towards the center of the
study area have inadequate water quality and in the rest of the areas the water quality is good. The
GQI quality index also showed that the eastern areas towards the center of the study area have
acceptable water quality and in the rest of the areas the water quality is suitable for drinking.

Keywords: Sabzevar Plain, GQI Index, WQI Index, SAR Index, Combined Chart

Cite this article: Eshaghi Ilbeygi, S., Ganji Norouzi, Z., Dorostkar, V., Movahednejad, M. H., Otari, M. 2025. Hydrogeochemical
Assessment of Water Quality in Terms of Drinking and Agriculture (Case study-Sabzevar Plain, Northeast of Iran). Journal of Sustainable
Agricultural Science Research, 5 (3), 1-16.

DOLI: https://doi.org/10.71667/sarj.2025.1224329

—. © The Author(s). Publisher: Islamic Azad University of Kerman Branch Press.

https://doi.org/10.71667/sarj.2025.1224329



https://sanad.iau.ir/journal/sarj
https://portal.issn.org/resource/ISSN/2783-2724
mailto:z_ganji@shahroodut.ac.ir

V1A o AFF b ¥ ojlot D Wl lwil 55,5lis paks s g

https://sanad.iau.ir/journal/sarj

Sl — (59 y90 4x8la0) (53955 3 9y B 31 T ke lbomiigh 0 305
(N G35 Jhos 519

"ol i i e s3ladesma MKy gy T 55008 (2 15 (Kbl ol ded
35l s o8l (63,5LES eaKails (St 5 Ol 05,5 Al ol IS axs ol s -
5l s o2y (g5, 5LES wdige 023l (S 5 Ol ey S slbskad =1 5¥ ¥
Ol g e ool 13T o8l e Al s O 5 Olgar O K sy oKl Jamsan 3 owlidipmey Ayl ol IS0
z_ganji@shahroodut.ac.ir :J st sl 5 Jooul %
O8N il s b =VER 8/ /YA 5 5o B VB /0 V/TY idl s )
Sl 5 kS Ky b)) sl Slasasis 5 Olpde 4 Ads) SINleda feed s o] CutS L)) due
Al oo Odeolil 5 (65,958 Blod 1 lg5me Cuds e 2 (O] CukS adllas Gudow ol 51 a1 das e o o
ailate 55 by Gl YA () 5l Sldlas 4 VAR Jlo 5o o008 O Gl () 2 S SRR ! 3 gy 9 Sge
0551 5 0 gl S 5l aslinal b 28 B 15 gy p 2550 O lrd 5 (Kb Dl geast A 3 g b
G50 Sl h3 S e b s sed s Of sl 5 o (Sl S (M g S (mnnlly o g2 550 oS O
3 GQI (layasls 5 Suwlal Of S uns gl 5 (SAR) s Do S a3l 1 (55,0 g ol cwis
A3 8 eslizul WQI
315l 03 gdowa 53 axdllans s go o3 gdome O e 53 PH 3,5kl Ol5es c3ls OLE (plard 5 (K58 Sl soas il
Gues TDS 0599 YU .3l 13 Slgm Codligy Slojlo 5kl plp cpir S S0 Sl 5 dghowe ol 310 .31 i3
ls ol et DL (S0 AU alde 5 O 3 Jploms dal 3l5s 3 b0 0303 S B it 55 sl 4
ST (Ko sladmly 5 O o G b5 0L ol ol bl oo mden g IS o andllans s g ailaio OF i 55 I o
Wl 59 S g5 51 dilare O ojle ) 5 o ASL e
A3l e S Ol 0,8 Jled 53 L als OLE SAR Lasla leslinul b (65,58 sl of CukS ) p 28 s i
Sl S Jlad 5 (555 0 4l 5o Lol sl 48 5 515 Jaus 20 U 05 51 O kS w3 gums G 5 28 s 4l o
3,50 Al S o G ) (S0 5 Mk 40D e S 9 WQI (a3 ls guadh bl ddl oo b 555008 612
S 4y (B g 0ls DL 33 GQI &S (s ld ol © g O S (15 (b 50 g sl O S aalllas
Al e g5 gl T oS g B 53 5 Bl Il O kS adlllas 3 g dilate S e
cs=S 5 5908 SAR Lasls WQI Lasls GQI jasli lypm cubs 1ol slojly

sl

Eshaghi Ilbeygi, S., Ganji Norouzi, Z., Dorostkar, V., Movahednejad, M. H., Otari, M. 2025. Hydrogeochemical Assessment of Water
Quality in Terms of Drinking and Agriculture (Case study-Sabzevar Plain, Northeast of Iran). Journal of Sustainable Agricultural Science
Research, 5 (3), 1-16.

DOL: httis://doi.org/l0.71667/sarj.20251224329
@. BY NG © The Author(s). Ole S dmly bl 55T oSl ol lasl 2t

https://doi.org/10.71667/sarj.2025.1224329



https://sanad.iau.ir/journal/sarj
mailto:z_ganji@shahroodut.ac.ir

Y65l 5 b Bl Of CakS alend 850,008 25,1 0Kes 5 (K bl el

slin b gl andllnes s o st 53 Ol s 5555
o295 5> (Mahaqi & Otari, 2018) wil o
kS S5 2 Sl sbedle ol b o Ko
s (Olp) B0 Jad) degp oty O abee
0301 dog b adbaie 3 O e ool 0L Soladllas .o
Ao ol il 51 0L S 3 K sl
s o3 (Otari & Dabiri, 2015) ol aikeie >
S Slp L o oLy ots Ol ol T S
Va8 sy (6555 ol ,Ss Sl eslinal L g5ulaS
oS OLd oLl 5 b sie (6558 L Ladd sad Ao
Sutharsiny ef ( A& arlil Coole gi,5LES Cg
Sundaray e) 4 015 o S5 Sladlas 3 (al., 2012
Taany et al., ) «(Demir et al., 2009) «(al., 2009
Sasamoto ) (Chitsazan & Akhtari, 2007) (2009
o (Van der Weijden et al., 2003) (et al., 2004
© 4>y L 55 o,lil (Montoroi et al., 2002)
s plnil T oS oy 53 oS (o3 28 Dlalllae
okl 535 g Eon cpl Coeal 4 Ol 8 e ol
3 g s i ol i aallas o

el 0wty Sdalal 5 g5,5las Ll

4odio

oS Glprsl bla)pis oaslin 51 (S O 5 a8
05 s 4 Sk 55 b IS0l ol S
DMl 4 Ol ol 3l aslinal e 5 e 0 S O
11U .(Kato et al, 2016) ol ol LS Sgdr
e 2 Gk L ol 4 Lokl 5l Olg e
b gla S5 )1 .(Dehghani ef al., 2009) 5 yo5 < b
C,l;.a (e glancios (Wl gladiile
Sl AS e Ol iy Sl L5 e 558 o]
51 S .(Misra & Dinesh, 2009 )ss S of Ssdl 5
S i e 3 2l sl S 5 2 S ol
Mokrik & Baublyte, ) &S s s of 5l T 4S5 <o
Sl ad s slaol CwdS bl (2005
CteS K55 2Ll p Olaasts 5 Ol pde s )
Nakhaei et al.,) as o ol b Sol s
Olg= o %j oS ae) s e Sldlas (2009
atls p OT 51 a4 aalsl 55 o ol ol plon]
Ay s Ol CodS s 5 sladdlae 53 555
Dlatls ool 5 ons bldsl okl i
ailaie 55 O ojluct ) 5 o ol ol ol gla o
el ol Bl o aenliy g IS 5 s IS ¢ 5
St IS sbas adlaie 53 e Sl (o
Mahagqi et al., ) Lib o YU (5,53 a5 b 5 G
K b ol cdS (K Gk 53 (2018
5o ol ol Lol Sldlas . Llazstls 5 oliuslisl
S o 5 ks Sl g g5 31 it 55 Of ol
wilaie 53 JSIT glaasty 30 51 OLas oS sl e IS
P VR R E AP VIOV | GV VW SRR

DAV e 5 (5555 st L adlaie T b 1 LS



\—\A‘)ﬂ‘\i'i J.‘.‘.ﬁL.’, “‘OJL«: 0 Jl?)‘%‘id})}u.sfjlﬁdhﬂ_’}g ¢

i s Dl e dis Lol Cs mhav 555 2
S A Ol gt ol T S e 53 5
5 5 DK Hl5a 0 Hlade cpl 5l as Wl e HLSs
g\ b ol sl 2l S Gl Ve
SlF e e bosi e A8 Ly o) e
G S gmes 5 (5lS el 5 Cone
03 15 G ppl s 53 mbe (So s ol
Bl Canl Pl ailaie 53 DT kS e
Sheslinal Ol g Cads 55 (S5l pe 0 LI laasls

(O US8) el e s glacd

gy g 19

oz 34T 409> bl 9 U312 Cusdgo

4ids 0 5 ax 3 OV 5l oLl Job bl oo
YO 5l slilim (oo 5 B0 4k3s OV 5 am 3 OV
Bl Jlod adds T4 5 a3 YT L akds £ 5 4o
2,13 013 5, Sl Olial 53 Olsl 68 dled s
Jld b 3 55 058 5 Jlad 5 o8l Slelis )l
4 aibie 53 S sla B e 4 ol b o8

Lol s i 5 aailts g ) gee ol 03551 35 5

[ Sabzevar City
Water Agricultural Lands

f7 Tree planting area
=% Pastures

0 25 § 10 15 20

e s b)) (5 S ol gp a5 - S



0 833 5 o8 Bladil OF CldS alesd gi5askn 25,0 0L e 5 (Ko bl (Slon!

GLaeslaS (eSS sl 0555 53 iles sl 3y
Gloy 5 Jd oleliyl s JL - skl
b Sl e 5 s DLl s (IS
1803 s ssba S 5 e S S
0 0558 0l 53 LBl drn b (5 g
Gy 05,53 b e &S 5l =5 glalle 5 oL
ol ool gzy a0 Gl

(Tayebi, 2003) (Y |SL5)

053 o3 adke Jled Sleliny) wlid ey oS8 S
oddmdls (655 0 Olpl 055 5 cyr Sleliyl 5o 4lly
5 Sle b Solel sl 3T S ladly ol
S Jled Sleli)l 53 B g 4wl S (el 4
adbie g Dol 5o 5 g (o) piole Juld
RO PR K-+ TCI{ I SPY PN PGV R B WR-
5 Sl Sl b oelan G bl s
r’b Cod g glacle s SIL wYssl
ol bdle Sl ey op 4 SO glas

Ko 2
A0y A .
] Caspian Sea bon
= g
The Study area - 1
2 ?
Tan. 3
j
— Yo
Persian Gulf
o f 5
* . OmanSea
520000 540000

e Legend
g [ ]@ Young alluvial
£ L ]at old alluvial
1 ) & [ Jac  cry
Sabzevar city Holocene [l 0s  sand dunes
Pleistocene [l P.c  Conglomerate
. Neogene [N Nov  volcanic rocks
Water Well Eocene WMo Granite
Selorin \:’ Sn  Lime and marl lime
560000 580000

4020000

4w
S

28Wiow 33w
@ 2

4010000

3990000

3980000

4020000

v
3990000

3980000

(Majidi, 1999) .. S5 4 gad L;LM% Candgo g Hlgpme ViV vee L2855 4:3;]3 Olg g Cuds il pey Al Y JSJ'»




\—\/\uﬁg\i'i }_.a_l.;d"o)l.dgo J.L?J‘J.i‘id})}‘.&s r}lﬁdu‘fw&}x a

U eve 5 ppm)+YYA U Yot 55 « (Be) S
s,00kwl 31 YL Ec 5 TDS .aib e pS/em VEY
WHO, )uilazs S 1 5 (WHO) Sl el Olsla
e 555 o] 5 & Ties TDS 035 YL 011
52l 03 ol b slse 058 e 03ls o I
Rl Al el et DL S SUl ol
5> TDS 5 Ec cble sjls, 53 15 EC il TDS
Sl a4 axs L7 JS) wal e YL sl S e
S Sba i)l caw 5l S colaa
Sleli)| baw g cods wdis 3l ol b e Ol sl

2yl Gl bl

ot Ol ClS e S Sk ol
o atls y andlaes ;o dilate o) p s il ladllas
5 ol adlaie 53 ol ail> YA ke nl gl ool
of Ol b sl ol plend s Sl
wg VoY Jle s geos Ol Okl (gladks
O et 558 Sl s Il (Y JS2) 15 S
35 Jgdoes il slge ((Be) SsUl ol L)
O3 3050 OH) 53550 Jouily 5 (TDS)
ol oS 5 sl chale 5l el L .o 8
(Sl S (DM o IS ool (b o 50 ceeedS)
S s b agad by O ol 5 G
ool 5l 5slS Bl 51 ol cds bl )
Sl rmmes A eslizal (SAR) e or o
WOQI 5 GQI sla yosli 5l sdwlal Ol CodS s
ArcGis10.5 ) la 5 5l o3tz b s ds3 S 03linad
Shoag 4l IDW o Loy iy Sl eslaad
s Sl A e aalllaes ;e adlae gl oS
Geo Il s 5l pie C\}STL:; 5 b slasls s

XS oslew) Chemestry

03903 T o
LA}.}L&AJ‘)‘}A 4.2.&-.5 B g_JI Cac.ﬂ.:s gi’l'.’.‘))‘ 6|J.,
SR sl s ST pland S sle sl
BE ‘UJLEA))_}A 63 glowe ui cl.w BE pH Q‘J:A .L.\wﬁ
W ged L g 5 el 4 S I FAO B V/0
Sbdsly & axg Lol 4 S 13 AV B A0
Colda 5 (TDS) ol L5 Jgome il 3150 Ol5e



V653l 5 b Bl Of CakS abend 855,008 2551 0Kes 5 (K bl el

o
2

. 25452-1884.80
®  1864.81-4428.90
4428.91-7119
7119.1-10338.30 | []

. 404-2960
®  2960.1-7030
Sabzevarcity o 7030.1- 11200
@ 11300.1- 16410 [£

3 s0%0 3 20308

Nba;y&;ﬂ)é‘;{:jﬁ| Q‘Mjg])ad}lmk‘q-b‘}cw%—\'p

O 53 e 5 4l g 53 S B L
Chle Ol (8 IS8 Libe YL adkie S e
Olsee spPmMAY GV /E 5l adlane O glad sd o NEW
Al o przappm /i B o/) adlaie s sl clale
4ol Sy gbolaas (YU sli
e (S350 5m Al b 53 oS 5 o el s
Olper 335 o ol b s Soly chle 2alS o
yﬂsawqcuﬁwqjﬁww

il e Sler il olosle st

Gl b Wiy e a8 glacaws 5 lackle
L5 5 Sdee Sailes kb o« K 5 of [2iSan

(Han et al., 2009) 15 Ls, |, G558
Y5 1/0 ose 5 ppm OY/4 BV/Y (S alé Ol
Sl Slad sad 3 o g e 5 peedS CBlE 3L o ppm
Sl culig olole sylilal I 5ol adas
Oy Sl a S welis oedS oyl AL
5 SalSw I3 Sl peedS S 2 (S slaas
bl G ol 4 bse e 55 5 oo s
Sl Al ladsty Yol 5 ze s ek

~

awroem

Mg »!
+ 15-57 i
® 571-157
@ 1871.34
@ 341-524

Sahzevar city

)

Q%:,y&;ﬁy]dhdﬁﬁﬁ}iﬂjwﬂu DB aiE ¢ S



\—\/\fg\i'i }ﬁg¢r0)ugo J.L?J‘Jﬁ‘f}d})}\&s rﬂﬁdh&h}jﬁ A

Lo W A3l o 55 aliys sladapmes 5 adlane oyl oy
a Ll o Ol O ol s il s IS
S aldpe o 56 5 aland Glasss 5l eslanal Lo
A3l axdls 3y Of e 3 Copddl s e 3
a5y Ol g chake Ol (Mahagi et al., 2018)
ol s,k 5 Soml 5 ppm YO/ B /A
s dld IS 5 ol cble il Sl
K2 ol S il Ko Bl b e s 50

Sailer 3l e sl b ol Sy ekl
Los (Coesdss 5 CondS) wly S S lanss
Jalali, 2007; Kumar ) 4l e Lol Ssilsm
I pbe s ol Sl Olge (& Dua, 2009
5 xS Of i 5 ol e £/ 6 oY 5l aikae
IS Chale Ol e el Sl ol Olejlu 510kl
kel 51 5ol 5 Cenl okze ppm Y00 B /0 |

S 0y Lie ol an 3515 Sl coilig Olojle

(0 Dol Sl a0 sy s glac] o3 IS, sba
5 LI el el glaKas 5 Los of wedla
' B ™
0 i s
' iy «;
]
/
H AN i
¥ b !
i b |
B, ;) ::;17-1:15;&[ M, i
H @ 1981-356|7 * 5
. - - - - vy
andllans ; go ailain O bk pai )3 IS 5 Ol gu jols Chale il -0 K3
}:.::deawjjt}i.iéjjl)bﬁéj)ﬁgbjk}- SHlomig b S 5 f

DL 5 a0 sl s s 53 5 a0 5318 13 a5 51 ks
O32 Cp i 03l QLS pie s 503 .(Eby, 2004) das
W5 55 5 pely 5 o foemms OIS 5
gl o B o b e il e S
Sl el s IS 5 asdllaes s g adlae O
Dols JES15 5 e s GlacleS s el
Je 3 s Gl Dol 5 b e @ S

(1 JS8) dil e ol

S s grplets o plecdgds glaeles
25 s BB S8 5 el clcble gl
{(Freeze & Cherry,1979) s pxs oS 5 05 S
3o O a3 LB a0y e ) sk
A5 S sl piper pie s ge I adks ;.j osles
hwj: J.J:L:vﬂ J‘}}’u u‘ib dws )\J}A} 45},:1@ J‘J}o.}
13 50 53 (Piper, 1944) o <l V4Lt Jlo s ol
S0 n B0 5 0l 4 b glaesls b
)‘ oalaal L’ C,\.il.@.:)b E) °"\i'>j§ v.w) L;'I.LZA L.SLQ.)L)}“"



V850308 5 o Byl Of ek aland S350 b3l 0Kes 5 (Ko b Sl

.
3
LR ]

I Pie Diagram | m

Piper Diagram

w
=
.+ 8 X

'
[
S

- W 4

TPt S [ N e B R v

2 S kel ol Sl gl SIS Sl
Cl" Usle samasplis ,\.}Jf‘ja B dbla.? Lo b
S os N+ s s b JSIT L +S04™
S5 Jsles Lot b 55 s Wadd el S 303 0LE3S04%
G robls mis 53 S he min 5 0L Llas S
S5 3O Ol iy 53 Na K w5 il e
ol ol 5 cdl sl Lt (VL s lads gal
e Wl O 5l s Na™tk™ sl s

Vv JS8) Aale IS Os e 5l e Na™+k*

sol L 5 (Somsl ol Glp (oS5 s
Dlsses .Mazor, 1991) 538 o eslinal ) 23
Cand 33 53 add ga 313 OL2 Heos- 4 Ca?™+Mg?*
5o e &G 510Ul el 5 il 8515 Jslas Lot
L OF el ol calaols O s asie 5 eedS w55
O s e Lo ss 5 ST K O ge
Cl-+S04%" & Ca>™MgZ" s yui 55 adiges OLS
GV ml Cl4S04% L s yal 51 5 5l OLES
skiS O Lyl ol S 6,8 e 13 sl bs



\—\A‘Jﬁg\i'i}ﬁh’grejugo &)‘%hdj)}“{ﬁdu‘;ﬁjk K

HCO3

Ma+

M\hﬂb)}a&k}wyi @L’JJ) >4 90 hbﬁd:S}‘_thh}oJ—VJSJ

Sl ehB ez O e 5 oS Gla0 S8
oS sl OF OL3 amgys 5 ol St sy o
e o ols QLS BAR oy 5 e S
W e Bl ekt TOOLVTE Sl
S o el dga 5 5o S b 0L by
SAR Ll 1ok sl sl (S 0555 Sl sy Ol
Ort 5 s oy a2l Ak o codS Ol e
(ol a2 S 513 e B gt 5l Ol Sl 63 ke
SoLiS sl ST kS Jled 5 655 04U s Ll
03 G Sl Il (A SE) Al e

ol obj.g;}a &)J‘}LSLS‘;’ UT“:“‘.?“?gL):‘AE

S90S B 31 T ol (o y 9

N e e O W N R g
QT CA..{J.LJ.A Q)jﬁé )J 45 Jb;;;‘ EJJ@A 6)))\..:5
SIS O 5 s s slac] (Sa T 5l ol

{(Richard, 1954) 1,1 .«

Na

Ca+Mg
2

3gh 4oy oS SAR L ol giysliS Glae o



W 830alS 5 s Bladil O CdS alerd 5,08 2b5)l 0 en 5 Ko bl Sl

(FAO, 1994) SAR bl 5 (55,5l O las gl p ol CokS gaaid -\ Jgus

ARSI Y VA=Y

Vem)A Vel S

SAR

by L b3

L e oS S

ol 6l omlnl GlacT  Jaw e glac]

crsbol o s slaol Ol s

3980000
L

0 25 5 10 15 20

B

CQ Sabzevar City

SAR -g

e High: 25

_— Low: 121

T T T T
510000 520000 530000 540000

T T T
560000 570000 580000

N&Aé)y d\.z.k.'-ﬂ)é SAR ‘5.”.34\.'-.@; PRFHEVN JS.:A

S i slas 5 elie S lyls @oslane (slaesls o
Lo (6 ey 4 SG 4 Sl (6 ey AL L s
ORI A R BV PP WK SP S Ly

A eslaal Yokl sl LA pl cer A S

:CL—CWHO Y ke,
Ci+ CWHO

‘)J6&ﬂ|)§)|&fdﬁ)mclé‘jﬁ¢bb)3
Ol s Ikl Cwho 5 55 ol sl L3 4> 6
oS plend la bl 5L G e Sler g
R ..s.ujfdc S e (GhuAS ) ALE e AL

L;\ﬂ.njfwtg.\;go.-);h U oo lackle a2 -l

GQI ol jf ool b oy Blad 31 T CudS Gkisdilo

o ol cds Glnag 5 G msp Gl
{(Babiker ez al., 2007)33 S s eslizusl GQI 2L
338 o oslizal (TDS) Ol s Jylows 3lge 5 IS
b bl olr adl> YA glaesls 5l eslanad L 10
(Inverse Distance Weighted) IDW %5, 4 ;S
o gl glaesls o gopla 5 o S Lo
53 (ArcGIS, 2008)5 S L clale (g xuy 4t
S usSde bl 51 e sl ad el sl

LTI PR G PR P W SL0853 (6 iy 4l



VWA o Ve Gl X ejled 0 o Il 5)0lES pske slatagn Y

Sy e S J5s pSole il sla el IGQI
SR b ri DplE) i e Lol bl oS
SME S0 amys 5 e O35 bl (ol
A s O35 (Hiyama, 2010)aib o (5 2o
3,13 (Ka) () LOT (suasdy 50k sldie 4 el

w=meanr + 2 0 alal,

(e OIS caedS 31 DL Aty Dl s e S
b 35 Coand 5ol 3 Jalome ol 3150 5 s
ol S e Dl VL ke Sl iy S
JK8) 235 o ST Sl 55 ol e
GQI jaxls bl of st ol nl .8
e o ailin S 0 ooty 33 55 0l OLES
V- "SISO P HERNF U

(O JS2) dib o sl oy gl O

Babiker et al., )33 S o oslizal ¥ adaly 31 8

.(2007

r=(05x(C*C)+45 xC+5 ¥ o,

CotS 1 OLS ) ad) (Osh el Ghuad, LD
oS 035 Gy S OLEN Y s 5 e ol o
TS S Can s <SSl (sl pimmen 3L o
o313 0L WHO s il 4 4z 5 U adbate e 53
Gl p 35,5 o 03litud GQI Ol oS Lol 5l 5,
Loy o S3 byl (b Sl peen 51 GQI 42 g

55,5 o eslinul £ alal

GQl abal,
riwl + - 4+ ré6wé ’
=100 —[ ]

6 ¢

Wjaﬁyo%ﬁb&&ﬁ@)r@\)w|)sé

dwlen g1l o La bl 5SS pa e O35

(YOGQI ol p oF kS Ol =Y Jgikr

e IS ke

Cixs ol ol cwis

CRNRINN V-4, 0V -Vs

Y0+ Yo GQI




W 503laS 5 @b Bldil Of CudS alend B3,k (b5 0 Ken 5 (Ko bl (Slowsl

C3  Sabzevar City

i ca
i oy High: 255
. row: 103
0 25 5 10 15 20

CQ Sabzevar City CQ3 Sabzevar City

3 Naz [
i oy Hight 350 oy Hish: 3.90 i
w104 M Low: 101
0 25 5 10 15 20
s 1 3 P2 o =1 3 "
. sao0 oo soon saon [ o

3 Sabzevar City
3 SzevarCity | § 1'%2 ;
Sods iR oy High: 904 [
o Hight 1.90 ! [
- - pow: 251
0 25 5 10 15 20 Low: 1.02 025 5 10 15 20
e s s s s oo ook oo s =3 oo s s o o s

GQI jasls ol p andllans ; go ailaio 53 O 55 Jglows sl g0 5 S (O g paiden cp 32 o0 oS polis vty 425 -4 JSC3



\—\Auég\i'i}:?.‘igre)wgo &)‘%Edj)}“t#duﬂ}z \§3

510000 520000 530000 540000

4020000
L

4010000 ¢
L

0 25 5 10 15 20
[ =

CQ3  Sabzevar City

GQl
Appropriate - High: 92.45

acceptable - Low: 76.07

T T T T
510000 520000 530000 540000

T T T
560000 570000 580000

GQI jasls olal  anlllans s ailate O s (AS a5 ls sduang a2 -V S

ol s 5l el gl (Kumar et al., 2009)s 5
Q‘J:A 9 C)Lﬂ.}}w crﬁﬁm cm.uls cr.i.)\.w cJ.LS (s
O Il 33 S e eslizal Ol 55 Jgloes dolx 3l

LT e s 0Vl Sl eyl ST W s

Wi=£ Tkl
Swi

WOI jasls 5l oslizul b of cukS ganaib

e ls 3l 00l (gl O oS pn S slineny
WQI axls 35 8 o eslinal ol lssas 5 WQI
o384 VAAT Jle s Miller Lwg L o dsl
S Olg oo els ol L .(Han & Liu, 2004).5

Sl b e e Sl ey o

O ple plasd glaadlge (o 035 Y Jpax

= 3 2 . .
Nog S0, Cl Na Mg3*t Ca%* TH TDS oo 4dl 5o
v /aVA +/NAY v/eVA VARY] ARK:] ARY] ARK:] +/\AY Wid:.,.?;)jj
‘o $0. Yo Yoo Yoo Yoo e WHO sk

Ci
gi = — x 100 Vo,

Si .
wQl = Z(Wi * qi)
I=1

Sheadze o gl () cuiS el g Seslul
ol bl Cicssh abaly ;3 35,5 o oslinsl V ol
AL e WHO 3106kl Clake Si el 46 gad 05 add 30
2ol s e WQL axls jlaie elal ool

Chw‘ OM‘L:.W‘DM A 4.]4;‘) d«:l.w‘



V0 55,008 5 8 Blod3l Of CoudS alond 835508 (2500 10LKea 5 (Ko bl Slowa!

WOQI Lasls julul p andlass ) go adlive Of ColeS gtiaid & J gl

lials Chad ot Chas e S ol ol cwis
Yoo > Yoo G Yoo Yoo G Voo Yoo GO 0+ < WQI

Coom 4 B0 g 64;{4;@.;4.:~23WJSJWQI
S35 el Of caiS andllass; go adlavs S

O S8 ol Gt Ol ciS s

5 Loyl chle Ll 5oy 85 by, eld
WQI iS arls aias Of 3 Jol slap,sls

ol gl bl s S el Ol S

520000 540000 560000 580000
\_\-

I
g v g

4
e / g
e
: .

2 o { :3 Sabzevar Ci

g : 2W Y -
i e WQI .
§ L o o I excellent <50 §

S [ ] Good 50-100
1 Poor 100200 |
i BN Veryweak 300300 |
§- A A g g [ | Unsuitable =300 'g

adllans ;o adlain 53 O CokS guuang adk -V S



\—\/\uﬁ‘\i'i }ﬁ\g_ Ay o)l».:c‘o u\..l.?)‘.).i‘.% d})_’\.&s r".l.ﬁ 6‘.&&}2 1

o CalHMg? S5 by Adbe Sler S 5 A
ﬁ}éﬁjﬁmﬁcjjﬁm&i;\ oles Heos-
o agls (Kbl Il 5 Sl glaasly) O s

Olyes oy OL bt 5 (Supd Sloosas
53 andlaes ) 4o 03 gdoee =be L3 pH sl
Cl-+S04% 4 Ca?+Mg?" ,Is yai ;5 i sod O 3 Jgbmn el 3lgn 5l 513 5l 03 3oms
Olosle bkl ol o SS1 Clis

& Boes TDS 035 YU 3l 15 Sler cuilig

il e Sl s S Saslea 5l Ol
e s 1S o alllaes s s ailaie T e 55 LI
R ROV VRS F I V- S R Lo
Slolas ) 5 o il e ST S slad
Sl Dl CdS ey Tl 31 g0 1 il
e ls 0las SAR asla sl eslizul b (g5,5LES

Spbie osls e LI ol 55 sl 3
Ll Sl colda 5 O 5 Jlows sl 3140
53 LEC 2l 3 TDS iyl 3l il ealy pariione
et el (e S chle sl
S Fomb sl OF Glasas s JS iy
el w3 515 Sl g Ol s laitd
EINREETRESPEY SEREHINCR
Cooglss 5 Sl L 5l s 51 22 S
Lol e Bl @ b e e

e S . o PSR JeR PRI < <
aie S e T Bl gladsts Vazl 5 e 53 oS
e 8L s 5 el Of cuiS axdlass ) e

Ol 55 GQI iS Laxls .l O g Of kS

b s 3l e kS Ol ot Jled
b s 5ol kS o3 pdome 5,0 5 08 s
5SS e el o bl el w8 13 g
2ok b islS Gl ol cads Jls

WCE e 5 WQL jaxls guuail oLl

Tl 53 el s e CBIE Ol
Sl calig Obsle syluilial 5l xS adks
adllans) o ailie S o0 oy (G0 1l o Kl S lecetls (VL o sl 2L s
e BU s s Ll Je3 kB ol cuds Ll el 5 Sl gboleds o

b e b Oyl gl O crS _

BTN CPRCH i UG LA SHCH S PR S|
coildg Olosle Jlis 51 5ol wibkie O b

REFERENCES

ArcGIS. 2008. Spatial Analyst Tutorial. ESRI, United States of America.

Babiker, 1. S., Mohamed, M., Hiyama, T., 2007. Assessing groundwater quality using GIS.
Water Resources Management, 21: 699—-715.

Chitsazan,M. and Akhtar1,Y. 2006. Evaluating the Potential of Groundwater Pollution in
Kherran and Zoweircherry Plains through GIS-based DRASTIC Model. Journal of Water
and Wastewater; Ab va Fazilab, 17(3), 39-51 (In Farsi).



W30S 5 @8 Bladil Of CdS alad gi5,hn 25, 0L Ken 5 (Ko bl Slowl

Dehghani, Amir Ahmad, Asgari, Masoumeh, and Mosaedi, Abolfazl. 2009. Comparison of
three methods: artificial neural network, fuzzy inference system, adaptive neural network
and geostatistics in groundwater level estimation (case study of Qazvin plain). Agricultural
Sciences and Natural Resources, 16(1): 517-528 (In Farsi).

Demir, Y., Ersahin, S., Giiler, M., Cemek, B., Giinal, H., Arslan, H., 2009. Spatial variability
of depth and salinity of groundwater under irrigated ustifluvents in the Middle Black Sea
Region of Turkey, Environ. Monit. Assess. 158 (1-4): 279-94.

Eby, G. N. 2004. Principles of environmental geochemistry, University of Massachusette,
Lowell, Thomson: 511 p.

FAO. 1994. Water Quality for Agriculture, Food and Agriculture Organization of United
Nations.

Freeze, R.A., Cherry, J.A. 1979. Groundwater. Prentice-Hall, 604 p.

Han, D., Liang, X., Jin, M., Currell, M.J., Han, Y., Song, X. 2009. Hydrogeochemical indicators
of groundwater flow systems in the Yangwu River Alluvial Fan, Xinzhou Basin, Shanxi,
China. Environ Manag.

Han, G., Liu, C. Q. 2004. Water geochemistrycontrolled by carbonate dissolution, a study of
theriver watersdraining karst-dominated terrain,Guizhou Province, China, Chemical
Geology,204 ,1 —21.

Hiyama, T. 2010. Evaluation of groundwater vulnerability (and susta inability). 20th unesco.
[HP training course: 11269.

Jalali, M. 2007. Stalinization of groundwater in arid and semi-arid zones: an example Tajarak,
western Iran, Environ Geo., 52:1133-1149.

Kato, H., Nakagami, K., Cooper, M. 2016. Participatory approaches to environmental
management: future design for water resources management. In: Nakagami K, Kubota J,
Setiawan B (eds) Sustainable .water management. Springer, Singapore

Kumar, A., Dua, A. 2009. Water quality index forassessment of water quality of river Ravi
atMadhopur (India), Journal of EnvironmentalScience, 8(1), 49-57.

Kumar, S.K., Rammohan, V., Sahayam, J.D., Jeevanandam, M. 2009. Assessment of
groundwater quality a hydrogeochemistry of Manimuktha River basin, Tamil Nadu, India.
Environ Monit Assess.

Majidi, A. 1999. Sabzevar geological map. Ministry of industries and mines, Geology and
meditation.

Mazor, E. 1991. Applied chemical and isotopic groundwater hydrology: New York. Halsted
Press: 274 p..

Mahaqi, A., Moheghi, M., Mehiqi, M., Moheghy. M. 2018. Hydrogeochemical characteristics
and groundwater quality assessment for drinking and irrigation purposes in the
Mazar-i-Sharif city, North Afghanistan. Applied Water Science.8:113

Mahagqi, A., Otari, M. 2018. Hydrogeochemistry and evaluation of groundwater suitability for
drinking and irrigation purposes in the Kabul city, Afghanistan. Goldshmit.

Misra, S. G. Dinesh, M. 2009. Soil Pollution, Published by S.B. Nangia, New Delhi.



\—\/\uﬁ‘\i'i }ﬁ\g_ ‘\"a)l.c...i‘o u\..l.?)‘.’.i‘g’ 6})3\.&5 r".l.ﬁ 6‘.&‘}&&‘92 YA

Mokrik, R., Baublyte, A. 2005. Water geochemistry in the Sventojy-Arukula aquifer system
Lithuania. J. of Geologija. 52: 55-64.

Montoroi, J. P. O., Grunberger, O., Nasri, S. 2002. Groundwater geochemistry of a small
reservoir catchment in Central Tunisia. Applied Geochemistry. Vol.17:1047-1060.

Nakhaei, M., Vadiati, M., Saberi, N. 2009. Hydro geochemistry Evolution of Torbate
Heydariye plain. Fifteenth Meeting of Geological Society of Iran.

Otari, M., Dabiri, R. 2015. Examining the effects of anthropogenic activities on the water
resource quality of Froumad plain based on the qualitative indicators. Iranian Journal of
Earth Science.

Piper, A.m. 1944. A graphical procedure in the geochemical interpretation of water analysis.
Transaction of the American Geophysical Union, 25, 6, 914-923.

Richard, L.A. 1954. Diagnosis and improvement of saline and alkali soils. U.S. Department of
Agriculture, Washington.

Taany, R. A., Tahboub, A. B., Saffarini, G. A. 2009. Geostatistical analysis of spatiotemporal
variability of groundwater level fluctuations in Amman—Zarqa basin Jordan: a case study,
Environ. Geol., 57: 525-535.

Tayebi, R. 2003. The process of groundwater aquifer's water flow is limited to long-term supply
of greenish water. University of Sabzevar.

Sasamoto, H., Yui, M., Arthur, R. C. 2004. Hydrochemical characteristics and groundwater
evolution modeling in sedimentary rocks of the Tono mine, Japan. Physics and Chemistry
of the Earth. Vol.29:43-54.

Sundaray, S. K., Nayak, B. B., Bhatta, D. 2009. Environmental studies on river water quality
with reference to suitability for agricultural purposes: Mahanadi river estuarine system,
India— a case study, Environ. Monit. Assess. 155 (1-4): 227-243.

Sutharsiny, A., Pathmarajah, S., Thushyanthy, M., Meththinka, V. 2012. Characterization of
Irrigation water quality of Chunnakam aquifer in Jaffna Peninsula", Tropical Agricultural
Research, 23 (3): 237-248.

Van der Weijden, A., Fernando, A. L., Pacheco, B. 2003. Hydrochemistry, weathering and
weathering rates on Madeira Island. Journal of Hydrology. 283: 122-145.

WHO. 2011. Guidelines for drinking-water quality. World Health Organization, Geneva



