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Introduction: Water quality is a fundamental factor that influences all dimensions of
ecosystems as well as public health. Numerous researchers emphasize that the provision of
safe drinking water, proper sanitation, and efficient management constitute the three essential
pillars of community health.

Materials & Methods: the present study aimed to evaluate the groundwater quality index
(GWQI) of rural drinking water resources in Gorgan County. A total of 13 sampling stations
under the supervision of the Rural Water and Wastewater Company were investigated over a
three-year period (2016-2018) to identify temporal trends in groundwater quality. Water
samples were analyzed at the laboratories of the Rural Water and Wastewater Company and
Golestan Institute of Higher Education using standard analytical methods. The GWQI index
was employed to compare groundwater quality across the studied villages.

Results: Results revealed that Kaloo village exhibited the lowest GWQI value (37.41,
classified as excellent), whereas Ghal’eh Mahmoud village showed the highest (277.39,
classified as very poor). Overall, 49% of the groundwater samples were categorized as
excellent, 46% as good, and 5% as poor to very poor in terms of drinking suitability. The
findings highlight that groundwater in Ghal’eh Mahmoud requires treatment with respect to
several chemical parameters, including hardness, turbidity, chloride, and sulfate.
Concentrations of iron and fluoride in all drinking water sources remained below permissible
limits. Nevertheless, the observed increase in certain parameters in recent years suggests the
potential infiltration of wastewater, likely associated with the north-to-south topographic
gradient of the region.

Conclusion: In recent years, the increase in certain parameters indicates the potential
infiltration of wastewater, likely influenced by the north-to-south slope of the area. This issue
requires more comprehensive investigations.
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Table 1: Characteristics of rural drinking water sources in
Gorgan County

Village (Water Source

Row County Section Supply Complex) Type
1 Gorgan Central IsfahanKalate well
2 Gorgan Central Amirabad well
3 Gorgan Baharan Chaharchenar well
4 Gorgan Central Siahtelo well
5 Gorgan Central Sistanimahaleh well
6 Gorgan Central Feizabad well
7 Gorgan Baharan Ghorogh well
8 Gorgan Central Ghalehmahmoud well
9 Gorgan Central Kafshgiri well

10 Gorgan Central Kalou well
11 Gorgan Central Mamamei well
12 Gorgan Central Mohammadabad well
13 Gorgan Baharan Valeshabad well
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Table 2: Method for measuring water quality parameters

Method or device of
Row Factors
measurement
1 pH Lovibond Multi-Parameter pH
Meter
5 Electrical Lovibond Multi-Parameter
conductivity Conductometer
3 Alkalinity Titration with acid
4 Hardness Titration with EDTA
5 Total dissolved solids Gravimetry
6 Turbidity Nephelometer (turbidimeter)
. Spadance-Spectrophotometry
7 Fluoride Mothod
8 Chloride Mohr argentometry
Turbidometry-
? Sulfate Spectrophoton?:etry
10 Nitrate Spectrophotometry
11 Calcium Volume measurement
12 Magnesium Volume measurement
13 Iron Volume measurement
14 Manganese Persulfate volume
measurement
15 Ammonium Spectrophotometry
16 Sodium Photometric film
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Figure 1: Location of the studied water sources
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Table 4: Classification of groundwater quality based on GWQI
values
GWQI value® Description
Less than 50 Excellent
50-100 Good
100-200 Poor
200-300 Very poor
More than 300 Undrinkable

GWQI a5ls e w20 oo Hlid & Jgaz a5 jsb ylen

G FYNY o AF Jlo jo o855 slabing, gamlsl O sl

plaS gd il oo s b e coaS gl oS asb e PY/F.

S0 Lwg, VY 51 ad S5 18 G oogazme ;o ol aslis

g g 5 e ke b ol ailin Lol by, ot sl
ibos o8 6l oo cwiS b o wlie Jols

liwgy 0 O lo GWQI (5L lado :0 Jgur
IWAYF Jlu o o8 5 oylcw i

Table 5: GWQI index value of rural drinking water resources in
Gorgan County in 2015
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Table 3: Criteria parameters, factor weights and allowable limits
for adjusting the GWQI index

Village (water supply complex) Index value Description
IsfahanKalate 17.42 Excellent
Amirabad 44.59 Excellent
Chaharchenar 37.84 Excellent
Siahtelo 45.73 Excellent
Sistanimahaleh 62.91 Good
Feizabad 38.93 Excellent
Ghorogh 44.56 Excellent
Ghalehmahmoud 67.60 Good
Kafshgiri 71.08 Good
Kalou 42.81 Excellent
Mamamei 68.63 Good
Mohammadabad 51.91 Good
Valeshabad 40.79 Excellent
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Figure 3: GWQI index value of rural drinking water resources in
Gorgan County in 2015

Criterion parameter Weight Allowed limits
pH 4 6.5-8.5
Calcium 2 300
Magnesium 2 30
Chloride 3 250
TDS 4 1000
Fluoride 4 1.5
Manganese 4 0.1
Nitrate 5 50
Iron 4 03
Sulfate 4 250
Ammonium 3 1.5
Sodium 3 200
Turbidity 4 5
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Figure 2: Geographic location of excellent and good quality
water resources in 2015
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Figure 5: GWQI index value of rural drinking water resources in
Gorgan County in 2016
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Figure 6: Geographical location of water resources with different
qualities in 2017
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Figure 4: Geographical location of water resources with different
qualities in 2016
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Table 6: GWQI index value of rural drinking water resources in

Gorgan County in 2016
Village (water supply complex) Index value Description
IsfahanKalate 44.28 Excellent
Amirabad 50.91 Good
Chaharchenar 38.98 Excellent
Siahtelo 49.12 Excellent
Sistanimahaleh 73.61 Good
Feizabad 43.21 Excellent
Ghorogh 47.60 Excellent
Ghalehmahmoud 277.39 Very poor
Kafshgiri 92.12 Good
Kalou 45.19 Excellent
Mamamei 63.87 Good
Mohammadabad 53.59 Good
Valeshabad 41.83 Excellent



https://fa.wikipedia.org/wiki/%D8%A7%D9%85%DB%8C%D8%B1%D8%A2%D8%A8%D8%A7%D8%AF_\(%DA%AF%D8%B1%DA%AF%D8%A7%D9%86\)
https://journalaer.com/article-1-144-fa.html

[ Downloaded from journalaer.com on 2026-06-13 ]

Babaei Ziyarati et al.,

OlbSes 5 S5L5 LG

Oype G S e slabivwg, 0yb O (GWQD) jasls cois
Sed oy 4ie) 53 (o5 Olalllas S pl 4 axg b 2SS
WS D0 G5 b Sl 50 (i s o] aleerd
Sl ST Loay asoy oyl jo Sledbl o jls rw axlllas ol ol
ol caasS 5 o)l 5 byl (SL canS bl (ol as
@ly s ol jladlaie glag o aslil 5 ( Sodll 5l 5,55l sl
o 2r sl gle ol 5 el g pglae eslanal 1Ll
s 2ol o Jalmetlaal S g il s ol s o
SlrolSins! 10 ol Cawody s ulul yy aSols ylis laes ciss
30 )8 e VAL aildles o Sle ol jis 5,90 50 (5,0 pdiges
35 sls Slaele J5 5wl e o lailial 51 5YL a5 esgy 2l
Jlo aw b Giagh cpl Oldllas bl .ol 00 o laibul o>
Jolee Slaels 5 Kl 9 VHIVE &l s uKkee aST0ls LS
Slaels S aS 00 yilidl 4 g, id 0 0,5 Lo #E£/FA (TDS)
o lailinl yiSlas slyls @lyg 5 Sl o lasbint 51 5YL Joloxe
WQD ol cotss ol Qb)) (oopp OT) adlige slre
3550 bl 3551 a5 ols ol GloS bl (i o wbee
Uibg onl axlllae gl Lol .asil o gllaeli fayl s (gl o anlllas
@lalins; (e 2l mle (GWQD &S a3l b)) 5
wxBl oo wollae Lul 8 (sl @bl 25T ol (Las G55 lew
Ol seis 2l Sk 2l AL e o (O)
(CWQI 3 WQI American WQI) slo a5l oolaiwl b (o MS
ol CuaS WQI (ol a5 ob dnle (e sloo! sy
3 WQI American _aLs 9w | ©f coaS CWQI dawgie
oolaiwl b oals plowl gz ;0 .(V0) olo flis e |y Ol coas
(o5 Ol e sy o] (S Conds (GWQD asLs|
FUYY ogame 13 GWQI Laslis l5ee a5 555 ol ,SiLs s a5
Olpee il o g 0dg0mme ;0 Ol CuaS 5 00y FRAZ L
035 508 Jlaie (FAYY) oy 308 « ozl ol gl GWQI asLs
0355 ol sln Jlake (nl g O CoieS VL catmolas oS
Ol CeaS samo lis aS oog (FF/AR) Jlake o 5 jtw e S
Slde a8 ols ol gl onl @l ol b amglis 55 ol oo O
a3le YYYITA B YVITY )5 5 slabiss , 15 (GWQD) a5 Ls
b 5 cend s (e odgaza o dalllas 550 Gblis O
5SS Gliws, Gln AL (nl Gz e ol I8 el
P G germe aald slivg) 5 (Jle cod ST L (YVITY) lie
ol cwas (V) aslb e s L3 coaS L (YYVIY) ol
;945 5 Ratmao-Pathri Rao asg> odguse slaslllas gl
ladiges 3l a5 ols las (WQID) Lazlis 5l eolawl b yliwgaun

by b ST 2o GWQI a5 lado ¥ Jgur
WAF Sl 50 5 55 obiaw s

Table 7: GWQI index value of rural drinking water resources in

Gorgan County in 2017
Village (water supply complex) Index value Description
IsfahanKalate 46.73 Excellent
Amirabad 55.99 Good
Chaharchenar 50.04 Good
Siahtelo 51.39 Good
Sistanimahaleh 51.61 Good
Feizabad 50 Good
Ghorogh 49.23 Excellent
Ghalehmahmoud 155.19 Poor
Kafshgiri 75.60 Good
Kalou 37.21 Excellent
Mamamei 76.36 Good
Mohammadabad 58.94 Good
Valeshabad 47.94 Excellent
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Figure 7: GWQI index value of rural drinking water resources in Gorgan
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