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Investigation of Changes in Chlorine and Salinity Levels of
Groundwater in Firoozabad Plain and Comparative Evaluation of
Agricultural and drinkable water

ABSTRACT

Background and Purpose: Changing the quality of groundwater and increasing
salinity of water resources are considered as a major threat for country’s agri-
cultural development, especially in arid and semi-arid lands. Preparing counter
maps of salinity and salts can be an important step in the proper utilization of
water resources. This research was carried out in Firoozabad plain in west of
Fars province to evaluate the hydrogeochemical processes affecting ground-
water quality.

Materials and Methods: Preparation of the counter maps of the chemical pa-
rameters such as Electrical Conductivity (EC), chlorine and their variations along
with the counter maps of variation trends of Total Dissolved Solids (TDSs), to-
tal hardness and Sodium Adsorption Ratio (SAR) in Firoozabad plain was per-
formed using EC, NO3, TDS and hydrodynamic data of wells measured in East
and West of Firoozabad plain. Preparation of similar maps was carried out using
Schuler and Wilcox diagrams to produce coincidence lines.

Findings: Based on the maps of the chemical parameters in the studied areas
along with variation diagrams and classifications of the data according to Wil-
cox and Schuler diagrams, the water classification indicated a declined quality
of water for agricultural purposes in 2004 and 2011. Based on the obtained
results for the drinking water classification, there were generally no significant
changes in drinking quality except in 2011.

Conclusion: The amount of chlorine and electrical conductivity parameters in
the Firoozabad plain increased from north and northwest to the center and
eastern part of the plain and from east to center. Also, the results showed that
based on the Schuler diagram from the aspect of drinking quality, the ground-
water of this plain was classified into three classes: good, acceptable and mod-
erate. However, in terms of quality for agricultural purposes, it was in C3S1,
C1S1, C2S1 C3S2, C354 and C3S3 classes in 2011, and in C3S1, C1S1, and C2S1
classes in 2004 (first period). According to Wilcox, the water quality for agri-
cultural purposes was decreased in 2004 and 2010. However, drinking water
quality was rather stable except in 1390 which experienced a little bit decrease
in quality.

Document Type: Research article

Keywords: electrical conductivity, chlorine, dry residue, Schuler, wilcox

P> Citation: Vahabzadeh GH, Delavar H, Ghorbani J, Eshrafi M. Study of quality
changes of groundwater in Firoozabad plain and evaluation of comparison for
agriculture and water use. Journal of Research in Environmental Health. Spring
2018;4 (1) : 66-74.

Ghorban vahabzadeh
* Associated professor of watershed
Engineering Dept. Faculty of natural
Resources. sari agricultural and natural
Resources university. Email: ghorban.
vahabzadeh2 @gmail.com

Hojat Delavar

MSC of watershed Engineering of sari
agricultural and natural Resources
university

jamshid ghorbani
Associated professor  of  range
Engineering Dept. Faculty of natural
Resources. sari agricultural and natural
Resources university

Mohammadreza Eshrafi

Expert of  water  management
organization of Mazandaran Province

Received: 2018/02/12
Accepted: 2018/03/18



o
<

/ oK goslyolay

B TS

i) 25 Ll (55 5 S 3lie

bl b s

S 9 JIS padlio il puds (S 22 1) )50 Vlgie

Slamalio 1l g SUTHggmd Cudd (Giwoipt) SRST 53940 9 A5 39000 Ol puad (g9

w9 S1abs Bylao sl

oslyolay OL 5
(bl aSails ozl 05,8 Lails #
Gl ol b w5 (555lS (o le 8l

s et 00!
ghorban.vahabzadeh2 @gmail.com

29Y¥s co

e saSails (gl sl wt ) (ks IS g mtils
(ol b polin 5 (53558 ¢ e R8sl ¢ ek
Ol gols

SUF e

ARl ¢ gk plie a0 05,5 LLtils
Olnl e ol wgols gk e 5 355l8S o 5le
S8 Lo jdass

Gt el ol glaabie OF plosle a8

ol

195 /11 /PP 28l 206
1B95 /1 P/ Ui o)l

oS

Sl Sz b polo Jo s ol mlo 0ad sed 5 o) 5 ST S uis DA g diss)
e pa sladls 4 adbpe Sis e 9 iSOl o Gogasa HedS ($59laS Arug
slaanl s ol Saa b ol adlhs ol OT wlia 516l po 00 93 ote P8 Ml 5 (559
i ploul )l Oliwl o p2 5 @ly SLT59 8 s 53 (e ) T S )3 S5a cardsiiss
polie Sl (Kl colsa Sy slewd sla el Hlaie P claais ) gy, g dlge
Ol pds Al 9290 Jsloe slge ol uis 59, 0l Ql)fga"g)lf)lmwmmi.sggﬁ);ﬂl colia
a5 b5 g0 Gl Ol .sla.Tjg,ﬁé b > e Ol Cuws Oluss a9 JS s
o3lizal 5 ylxs ol slgo 5 Sz dtyspel (K Colin ki e all adlie b ol o
9 Jgb slaghy, Sleolitel g cids Cye 9 3 b o S0l Slasly olads)da slacsls
w288 g0 T Jalos 5 Olaa o byhs aus gz ou8 55h

9 Sl Hloges 9 axlae 5,00 bl ;5 Hlawd sla b )|.,\.E.A[‘,.m sbais Gulel , :laasl
2 oS 5Shy L b 6okl OT ok S ihg 5 Jad lages pulul  laesls sauands
ol sanaab s pulul 09 65 9lis b5 5l cuis” Ghall saasolis 1A+ 9 \YAY )53 55
L35S saalivne r,f)b}.ac\.g WA dlo s o a4 o curs L 5ol ol IS jebay ol
9 5 o o g 0 Jlod g ek 51 abT59 0 s (o0 colan g IS oolio 15 S amed
dibite o) 05 ST oy 5l g 4Bl Gl 38 e Ceaw & G055 ubs b i
53 030zl agr kS 5 abls L5 bugio 5 Jysb BB iy i a3 g pLSLs Lull
Jols,95 ;3 9 CrSY 5 CrSF LCrSy CrS) C18) CYSY slaods )5 VW o ,o (s59les
551 6ol ol S5 ebas .asails ,1,8 CYSY 9 CASY (CYSY slauds ,3 \WAY Jlo a
ol Ganaid sl Bl cais (als o Hlaie 4 V¥ Jlo ,s s 5 s sdalice o b cuiS
B9 6309la8 Sl 5l i Al e ka0l V¥R 5 VYA )95 93 55 o8 9Ky Lk ub s T
gy Ao allie g

oS i Ky ISy S oila i o3l S

ST 50 9 8 yiole Sluis s p Sl iz G5 g 29¥s B ealiolag sliwl €
2 gy dolidad oy 9 555S Bolan sl p Glawslie Sbj)l g SblHg b cubs e
YE-£5 (V) FAYAY Ll . lcxo il



Sl chle S Wa; 4t ol 45 wsl ol S Clks
5315055 a8 530S el H Y a5k CLB L bl s
2 s Wl ol 4ty ) slie o iy g555leS
oo et O kS (glansls Gl Jelns 5 Koo S 2,
soon & S (Yo e) Abedi allbs azils uST ol 2
Dl 13 5 LD (e a5 O CoieS 5 sk
3 8As 5 o oWl Ll s sl plas sl
il sy sl 51 (3 T kS (alant glos S
@3 K b s Of CelS Dl s Lg) s eizean s
of ceiS als 5l S OAYAY JL B AYYE JL Sl o
335 e 512D O e (gl s game Ol il 5 LT
ssbie 4 S (YY) oL 5 Jamshidzadeh aallbs s
23 0L WS s s ol CiS 5 S IR
Sl 6500 VY s ol CekS i b 0lnl S e
IS st il wle O (o lact S 58 sl Sis 5o
ol Jolxe dals lse 6 same 5 (S S olus IS
b s iae gaslsl Of s lubl coaS | b s
Stised 51 ol S shs plas | ) Gler g olesle
(YY) o, 8an 5 Vanda asdlas 55 .ocs pasels] L5 T
sVl s sl ol i ehed Curdy Sbile S
3o seet 53 sbanl b es 5 ol sl Jlas
LSl WY ISl sl 8 s ool 5 o oS o
Sl e sslizad gling, Kb Ol 4 gl oS s oy
53205 2 3 ks dalz ol a5 4yl 555 50s sbao s
el 2 8 W 4o opl 40 5 238 8 ko 545 s e
ba g 38T coamza UL (5555 o182 LT 5 S Sk I SLs
Ms/ Yoo UL EC slyls < (€505 A) aoys § slizzul o
Zarei aslllas pizen .3 5 sl 6)‘:—.5 »slazl (gl 5 s Cm
s Jsloe dal slge slie aalllas & &S (Y2 V) o), en
&S sl plas s sy 5T sl O aias 6,18 s oy 2

Grlas b (iS glably Mol gl aad ol slap b

Ao
53 sl sy O mlie 5 en doz 3l ginasns o gl
iy G CoisS 3pin Cyene 03 5 SinlaS
bty U (0) o i Sl s Lotls b T e
SBatE e (iglsS (i anngd s O CnieS Coeal
Gl 53 ote A8 AWl 5 @5d Joily oo bghas
ST i sl S ol S50 oY sl OF wlis ) oo
s dl55 e Dl Jid 51 golse 5 Jslne sals slse Bl S
St s s S gysbas 1338 Lite L3 plus] ol
S5 S s azile Wl des 3 S S8
() el of s ot s ) - ol s sl

o252l s 03 (Y00 V) oL Kes 5 Zehtabian
lizal b 5,5l o)) ool sslizal Cm malys s
L3550 Ceses 1y golel bl ez (S SL oSk 5l
Sl sains S 5l sslial S Wy s ol & 6T
el (i s bl ot (3,5 Jlet aihie s ool
& S G 0m ok i (s Sl S ) 52 55
UBERE SIS o clﬂd Sl wig,y S5 sl Kos gble
Jist 5 oins 2l lisoss & i il whl cund
20k £a5 Cale 5s 5 s Shes 2alS 5 S oy ol
b o i 53 (V00 ) Glad o aal b e cnl s
5 S Ol adlle 4 ) plenl 5,3 Jled s ol )|
Cela glosmally 5l as s o] Olo e S
G 9 Jsbre el sl 5 Ol il (S S
SislES 5 wub Glas Sy aibte e ol
sole 3lge 5 (S Culan ke & sl plii s ol
33 3% o 5 O Cem & s o Jld 51 sl
Gy s oy 3l Ol e S Jbb sl il Js
b il b s s Jled S & 3,8

O S gy p s glandllan ;5 (V) +) ol s 5 Ovsati

BE) oLg oy (_;Uu:\: 3L L (=R 23 uT BE Q\,‘.:J Ls:[i-é

o
>

WAV le ol ke polez 5,53/ s Clliling )3 iy 3y 4alilad



o
o

e o3l yolay

w350 5 s a5 ST (555 5 S a3lie O oS s 2 / O

6 ol s s 4 ol 5 e s oo el ganids
Slr o A8 S GS8Ls s o5 (F) sne
ol g5 509500 Dlallan s (5555lES s ) O g
MS/) o5l 2 osns Son o ) 2l (6055 2l 55
el S 5a sl 5 e ealizd (e (2d Ced 5 ((CM
5 Gt samsples € Oy ol and Gy a5 olaesgame
PO polie o s i Gl S ssins 23S Gy 2
5228l sb s 5ok e ((Ssamsplis i 54 F g

(f) KER (0 \ya . 9 \YAY 5395 93 > Lk)‘))-oi Uﬂ‘

N

A

10000 630000 650000 670000 690000

e

%
e

JG0000 180000 3200000 1220000 240000
L n 1 L L
T T T T T
160000 3180000 3200000 3220000 ):?‘

aia 2
L S — L —
610000 630000 650000 670000  E90000

3UTj9 b dibrio Ll po> CunBgo ) JSb
oSBLg 9 Had sl lsges 9 (&S) (2lroaivs ol i (o

adly

KSRV RO RTRY:N B ALl
r..w) J‘.LEA ‘..A PR “‘IQ' 9 “ﬂ/\\‘ 5)95 95 2 JI.A‘JLg U‘«’\ 6L.;
S 3 VAT L (Sl Sglin Sl b 425 55
e Glagy Coons 0 (IS 5ba 5 S0 e 4 0y Sl

(b - bsks) obyx S 03 5 preb ssbe s

Slasls S S5a 03V 50 8,8 s sl
dox oF 518 sl 552y O (a5 Olalllas g ilisee
iS Do yar b))l Ser NSFWQL jasls 4 ol 5
3k 5550 03eST (Dlasls IS o glove ¢3S el [ )
oS sl s O (Dland dos (5908 (ol s
I YO U g Y| Bl &S 5 (05 Dl e
Lo oo S T 5lailie o 5m0 5 b Julss
@i sbJLSes ol JUs 4 5 i & wla
3 o558 0l 53 s ol by S 4 iss S
5 oS el mle ol o 3 o se dallln 5 e dilai
o) s Sldlas ol by Cal sad e sl aS
Uil G b ol anllae 14 ey 0 b5 4 (559,50 4
SINEIS USRI JCW K SPPRY S PP -} PRRWPI R

NERIE I PR PINHE PR JORR

O sy
andlas 3 g0 adlaie ‘;JM ()
OYOYA" b OYON Ldlas ComBgn s sLligmb olis,ed
ol ol sat aly Jlex YATRDT L YATYRT 5 os
ETRE ..x.i‘Lg‘_sA .\ijjj:.ﬁ FHESPY Log>  4u) s3> e39dowe
ol ) &S el colie YYY kM2 (gl sUlig,es sladlas
(OA) w2l e Olelisyl FAY km? 5 cots YFe km? i
Cs et gl Jhde o gbais s 6l
3355 55 GSe3le FY hantissam slaosls 51 5Ll 5,08
Gl 54 bz VAT bl bl o s s 2
rﬂ))‘mrhdbw \Y“\‘ 9 \YJAY‘ b)j)j))b[hjiﬁblg w\
s s O anaih 6l 53 sn Sladlae s s S
_}‘g_g\’v‘Jk6‘4,.3ijjw‘)a.bjﬁ@nm\)}i‘j&i;j\vw
ST slael e 5 O b 4555 35 5 bagy sl 5 by 5518 sl
5ol s il s LS Colsnii a8 8 ks s glalS s

1. The National Sanitation Foundation Water Quality Index



319§000
T
/
3195000

319?000
3190000

3185000

3180000

=

840000

T T
644000 648000 652000

179+ Jlo EC )lado oa 4 WY

adlais S s op 4B
3yge dibie 0,8 i3 3 WAY JL LIS lais o8 ARE 5
Sty 5l & sy Spgorpa LIS Dlds Wy wallbs
AS ke Spe 5 G4 st S 4 B8 s 5 Jles
T VO loliasy s IS Jlade a1l e 2l
Sloii 53 5 ol pmeS o> P MB/l 50 orans 5 Sied
3T e spe Slas 4 (St 5STe) bl e 5 sLTULS
sy Yo Mg/

5 s S S 4 Sl 5l 50 J8 i s
Sl 5o in tad sanlie IS e Ll 6lsss,
VA e 4 Jlads o208 58 - b 5 Olusss 5 clals
it 33,0 Wlssy (Sosp s S m Cam w5 Yo
Slos s 5 Sl salsplal Gblia s 83 55 IS ik
i Sl 31 0A Mg/l 500 5 0F slaa 4 dilae aslsolol
Sldlas sgume 53 VYA JLo IS Jluds (o ALE 5,5
gor sl ss bl o5 Jles St 55 24
O 03 1) CehS o e S Glosgd gl 5 s 5 S 4l
Geb 5355 e slul (lral G S an s 1l (LS sl
@l Rl oad 4 IS e (2l el s ol ]
oot 5 $3osleS ke ames T Y5 VLY

ey SLbl s 5 sUlaest liwgy s 5 5,8 lag il
ey Wor i ass ke iy 4 (g30laS Gl
50 528 i3 pt Jled 5 Jled (o 55 uslie (pyneS
3525 Slored 5 Sied se 5 OGL lalsy s aallles
s 3525 Ol epicedsS b b is ol s ey 5> ol
Sl i anb L 5l s sy (BA e s Ll
© G 3 5oolie 503,869 Ol gz 3 (95 Lladke o
yhien 3L il 5 (e GO rand S50
s engaze ool (B8 ise s SoSdh Colus ke o e
1330 inle Gl s 5 e @l Slolis) SIb
905,8 by U35 508 2 5 T Jlake & Ol 508 250
@ b Sy S Pl s i ool s sl iy
iy S8 ey 2lg 53 WV lude

ot 5o WAl (sl colis Jlads o0 w28 s
© Obo> Cur 03 s 4oz s (Sid _LSJL"'*'T olels ) 5l o8
Sk a8l gobs e glasly anw s bl 5 S 0 Cu
S35 03 oA olan ke o 508l saalin ) 5h
S e 53 ol Slade i 5 T Jlade & sl o)
ol saalie Qe lude & Sy, Sy o o5

S5 5 B S 53 Gosh e o ey dibae (3,4 5
5 aer S5l 5 Sleliyl (Sopops 9 Vo ke 4 dibaie

s 000 4 6555 ke (Vi sl ) ¢ e s slol

656000 660000

656000

1WAY Jlo EC )lado oo 4iss .V JSo

<
.

\Y‘a\VJL@.d"HJLo.&TJL@?zJ}:/kww‘&qg).iu&b‘gj_g aoldad



<
-

Koo 503yl g

w9 3b0 50 s ) 25 SO (605 5 M palie Dl i s / L)

55 8 C\SY 5 CYSY ( CrS) cla S s solle YA
SLUS & byse bals 51 gusys oy Jals |, WAY Jlu
sis> & & 55 CYSY , CrS¥ CrSy
53 g aadllas 550 Slos o3 (b s (630528 6L”~.j CoiS
10y3 FV/AZ CASY LS s baals 5las,s YY/Y Jls
5 azals JECYSY LS s wsys 4/% 5 CYSY LS s
CYSY LS s baksas 5l asys #/AY da LS ool Lo sslle
SUS s Ll 5l asys YT SCFSY LS s wsys Y/YY
Ll ganaib CYSY
ol st gl O coiS sl AYAY gl s
KB e s 05 O oS Gl S5 bl

S 5l bk sas s S sbay s 2l 15 s 5 sd

Cd‘ aMJQL&J

WA Jl s bl BAd 0 Lg,\;gr......ﬁ.? qujgj} Liwd s 3>
CokS b gbodipei 5wl a8 s s oyt Of CiS

s sanlie OLd gy b e

il il CoieS il 5 Loy ol e aipr e
SlpgS 2iSTy 5 Jlade (oaaBpe dinay 55 SleWbl 35y
stleibar bt G s o plard

Sl Sl U anlos aind 55 e glas, Sy, 3Ll (o

bju.c -.L:.;Il.jsﬁ O:M

ol 53 oS DLl wails s & (g5l Lhs 5 sl
E) JL@J."‘ O.’LMJ‘J &L Sl Ja_v dy94 saS n}” Q\J..A L

WL\A J:.g\.ﬁ 3w BE 6;}9 S8 u:}‘)h.’ U‘i‘ gfs“i)
oedsl «eaS b
afon et 4 LSl Gldlar 5208 Gluls 55 o

s sl ganeg e

wld s hainy) i o lband Sloogas ST, glaaiis
53 el Gy slaatis by S a L) (6,8 s
b i Jlad S SIWAY L s ((SopsSdl Culis 350
ssbe @opd e Wlisg, S 0 IS j5ba 5 She S
35S 50 Moy Gl (0o o bskas) 0l Sz 5 5 oaeeb

b ol s bl b JluSes o JoSe 5 ol 5l aas
Gz 9 S e G & B0 2B (B0 iy sl e
) 03 Sosba il sy IS ke wad il s
OLid 655 pllamie plss Dypo 4 Culs S 0 53 55 e

Ol 00 03l

656000 660000

31 9?000

3195000

:taqnon
3190000

l1l§ﬁﬂﬂ

31!9000

640000 644000 648000 652000 656000 G6OOO0 G64000

VPAY Jlo LIS on 4iis F JSb

636000 640000 644000 648000 652000 656000 660000 664000 668000

3180000 3185000 3190000 3195000 3200000

3175000 3180000 3185000 3190000 3195000 3200000

638000 640000 644000 648000 652000 656000 660000 664000 666000

Qe Jlo LIS on 45 .0 JSb

Asb g oS Sy uaid b,
CYSY (CYSY sl S 5 sl olas WAY JLa s
GeSeilail slasls 3l amys ¥A/OF &S wzils 1,5 CASY
W/ L 5 CYSY wrws s aoys SA/AY c CAS) azas s
s gam WS azzils JLECYSY s o5 Ll 5l as)s



o @b s at saslie bl K il L3 sl
4yl GBIl oud o IS ke (S8 enl s ol
Sl 5 G3S lsly wans s 4 sy kS
b ol s ol b JlSKes o JaSa 5 ol 5l aas
b iy 35S e o 0 3,50 5 428 (B8 (w55 a3l
e ) 3 S 6 b tad sanlie LIS ke ah a3l
e snline (58 ellunte 113 Oy 4 s S e s 5
IS gla el Slaie o 513 0l ol S 5 S en K s
3 T d ot 3,5 5 s o Sl gl
G 3l s (B8 a5 55 e s 0 08 Jled 5 Jlod
53l Sl 55 Sgasba s @l 1581 S e S g
o) o oe 5w selie sl o i © 2 5 B0 S
s oad i VYA L s sl goae lude 5558 5o
enitd ST et 51 sl plas s ) esMs
Jsd B o il aw s Jsd ol Shs bl il
55 630keS s eslinal Sy (uiS g a4l I3 g
LrSy L£rSy L£V\SY (CYS) sl WS s Y. JL
S s \YAY UL ims Ul o0 55 5 CFSY , CrS¥
Jania S yales azils 3 CFSY 5 C\SY ( CYS)
5 6osleS B I Jlo a o g 0503 53 oS ol
gl Sl wsse Sl S sy el Su WSy gunalb
waiS Jolge 5 (S Wl 3 S JLSas 5 (s
ol o8 Sk bl O coiS salS Wy ol saS
Copde gz 2Ll Wl ol kS s 2alS W,
Jﬂx°3$QMWJ=6>ﬁ@;ﬁJJ@T(jb%
e Saly o 0 Gl CiS 51 AL Jils O gl
Sl oS Sl Wy Vs 5l Kes (K 00 S glesl
OlsS b 5l slaisle b (5T Slsuy pad optils
Sl g IS s Ol 50 Dl s Wil g5 0 S Cl
(V) 255 JS (3 5 JS walz ol e
e Olsie o glallia s (Yoo +) olSan 5 Giti

& SigleS ol aesse SLb s 5 sblaas) sluy, s 5
53 polie yteS e Wor w355 e ouynien
laling, 55 andlas 550 ()8 i3 pd Jled 5 Jled i
ol o3 @ly s wcdls sszy Sl 5 Sied mse 5 0L
S it e Ll ol spmy o iedS b bt
33 s Sl 5y Gl ek w5l s Gy,
e G &0 Gy Sl oolie 5 3,8 e o Ol e
RS Ladpe 2bs Wby 5 (Whie Lol rez)
Sl s ossame ol 3rd Lidu s WSSl Colas lade
S b asspe Clls slaliny; 5o 5 0rex el Slelis)|
o it 5 Sy S5S s Tor ke 4 Ol
Wee Jlake 4 (3,8 s (5550 (2155 55 i ol s Sl
iy o S8 als 25 s
i o WA L S e Sl s i
Ol Sz 53 5 4oz 5 o —golenl Sl 5l o2
OB ol glasly wans Gble 5 S e Cuw 4
BYRP- CR-U RUM RTART w,:rs ol gn sanline 55 5h Hlade
e 53 of Slade o i 5 Foe Sl 1 sl ol (S
e 4 sy, (S5 s 4o ESe
SFT 9 B S 53 (S8 e o xi ailate 355 )3
5tz 53 5 Slelisyl Sonz s 5 We o Ik o aibaie

(0 Qe

s 00 & ops e (b b3l 53) poe solewl
o olelin,) 5 5,0 i s el Cansa glaazis Lelul
S cub&mﬁj\@u@“)é‘dbbjjj@bﬁﬁw
4 olie o S 58 b g ol s Sl slaliay o
T35, 6lags (s5 5 S e S 4 5 Vo 5 VA s
9 Ol abbru‘ dLL.A BE s 3> 9 ,lS J\.xaa w).l&:.a
OA mg/l 9 O 9 05’ Ji)u.n 4 411‘.,\.& o:‘jru\ 9 Qt’.\ﬂy
GSL’JLEA 03 9gdx0 > \Ydd\' JLAJK)‘J.EA r.h kw)b J.:..AJL;O
gosr bl o el ) (28 5 b Gt 5o (28
O 1 Sk o e S Slsed Gl g o 5 S el

<
—=

WAV le ol ke polez 5,53/ s Clliling )3 iy 3y 4alilad



<
—

e o3l yolay

3Ll s b s (e 5 ] (505 5 AS S 3lie Sl S (pua 2/ O

Soles gl lsmal 5 (S iz 5 Gl B 5T 5 et
ol a5 Lmds s ot slal 5l B hae Sa b sl
Sbdle sl Pl 5 siad o) grb wlis ol i 4 Cod

ou]
Sl 4 pogar e 2l Sosll anlllas oyl o
$ssS GYb Sl G 0 G5 LSS5 IS ey 50
By L @"T Oldlls 55 558 00 oy Sland 5 <l 20

S0l 31 oles bl el b e st 8L 5 Jols s
5 LS nas s atzan als i gl o CudS
2 oo b ploper JuSas 5 (glspere 2 dadle ool b
53l 3 Jols el S ol sl oS Dlpais
b site wgy S S 55 a8 b el (6l JlasS=e
s o ol PH ele 5,50 5 Laid
CoaS 5SS el Sy S 4 o5 L IS sk o
il Dllag b o S1,0is 2 M addlas 555 ol s
© a5 L) ©5olS wad vuy s o il el wsls
i s D S i pl T et als ol ke o)
SalS (IS o oS 5 il (6ol 0, 4 (S

s ob; \ng

References:

1. Habibi M, Masoumi A. water quality. Publication of Soil
and Watershed Management Research Institute: 2006.
(Persian)

2. Unknown. Bulletin Board No. 17. Council for Scientific
Research of the Country: 1996. (Persian)

3. DamavandiA. Karimi A. Takashi M. Taheri M. Investigation
of Quality Changes of Surface and Groundwater in Zanjan
Province. Third National Conference on erosion and
sediment: Tehran: September 2005. (Persian)

4. Alizadeh, A. Applied Hydrology, Astan Quds Razavi
Publishing Year: 2007. (Persian)

5. Mahdavi m. Applied hydrology. Volume Il Tehran

o % Ol s Jld e slaol ad 58 Wy,
s 5o Lol CaiS b ol daly 5 e gloc] 4l
Sloes ol adlhe mls b o b S Wy el
Casls
2y, s aadllae 55 (Y00 ¥) o, Ken s Malakoutian
S Dy Sl (a5 .| gl plerd CiS O
S Wiy x5 g sl ool VYPVFAY cladle oy
G s gl Ol Sl s CokeS Lo gy s
DY U558 5 b0l sl 5 bl slaali s S o
Petride .5 ,.5 & 50 o3V Sloladl s o 520 4335 (51
SusSes 53 ol o3 Ko s sl (Y00 F)
3l aallln b ghalin sl 5 sl S35 s 550 s WL

.))3‘ A:a.w)ﬂtg

Olslgin
5 gl il slmis s 4,8 Pl Dlalllas ¢ olie b
S 58 5 addS Jewdly ¢ G by 0siS 5l o
sye s ldliz 5 Sl Condpe rizan bl
Ll s ool 03 35zpe raio —galatil gl b 5 s
s Sl olgiig 5 el olye 4 ) SIS

65 sl «slS Gis s bl s Mol des
oo 5 sl s 0055 sSeles U8 kel sl
(glokd (SIL

University Press: 2005. (Persian)

6. Gausl A, inniburgh D.GTalbot J.C, WebsterR.
Geostatistical analysis of arsenic concentration in
groundwater in Bangladesh using disjunctive kriging,
Environmental geology. 2003; 44: 939-948.

7. Zare MR, Poureshgh, Fatehizadeh A, Shahriary A, Toolabi
A, Rezaei M., Annual and seasonal variation of turbidity,
total dissolved solids, nitrate and nitrite in the Parsabad
water treatment plant, Iran. 2013; International Journal
of Environmental Health Engineering 2 (1), 37. (Persian)

8. Soleimani M, Khalili K, Bahmanesh J. , Prediction of EC
and TDS quality parameters by using river flow changes.
Case study of Mahabad Chai and Balkhluchai rivers
(Baizid Abad) in Urmia Lake Basin.2016; Quarterly



10.

11.

12.

13.

14.

Journal of Environmental Health. Winter 1395. 2 (4): 285-
298. (Persian)

Abdolrahim Y, Shams Khoram Abadi P, Goodini
H, Hosseinzadeh |, Safari M. Khorramabad River
Khorramabad River Quality Water Quality
(NSFWQI) and its zoning with Geographic Information
System. 2013; Journal of Lorestan University of Medical
Sciences. Fifth / No. 5 Winter 92 Guns 58. (Persian)
Shabankara Fard E, Haiati R, Doubadraran S. Investigation
of the physical, chemical and microbial quality of drinking
water in Bushehr Distribution Network. 2012; The Journal
of Southern Medicine, Persian Gulf Biomedical Research
Institute, Bushehr University of Medical Sciences,
Bushehr, 2006, No. 6, p. 1223-1235. (Persian)
Mohammadyari F. Akdar H, Basiri R. Groundwater

Index

quality zonation in terms of drinking using land methods.
Case study: Dry areas of Mehran and Dehloran. 2015;
Quarterly Journal of Geographic Information. Volume 26,
Issue 101, Spring 96. (Persian)

Rookie R, Arifar A, Adelnasab J. Evaluation of groundwater
quality of aquifer in Gonabad plain of Khorasan Razavi
using multivariate statistical methods and artificial
intelligence. 2016; Nemesis of Mineral Resources
Engineering. Volume 2, No. 1, Spring 1396, pp. 49 to 61.
(Persian)

Zehtabian, Gh, Khalilpour, A, And Jafari, M.. Destruction of
aquifer due to uncontrolled exploitation of groundwater
(A case study of Ghanat plain of Qom); 2002. Desert
Magazine. No. 7. P. 119-99. (Persian)

Shabani, M. Study of qualitative and spatial changes
of groundwater characteristics of Arsenjan plain.2009;

15.

16.

17.

18.

19.

20.

21.

Master’s thesis, Faculty of Natural Resources, Tehran,
168 p. (Persian)

Ovsati kh, Salajegh, A. Investigation of spatial variations
of nitrate in groundwater using GIS. Case study Kordan
Plain. 2010; 6th National Conference on Watershed
Management and Engineering, 8 p. (Persian)

Abedi S. Classification and qualitative study of
groundwater in Isfahan. 2010; Department of
Environmental Health, Medical Journal of Isfahan

University, 134-127 p. (Persian)

Jamshid Zadeh, Z. Vermi Bakhiri, SA. Investigating the
quantity and quality of underground water in Kashan
basin in the center of Iran. 2011; Desalination , 270 23-
30. (Persian)

Regional Water Authority of Fars province., 2007. Shiraz
plain water bill study, p. 147. (Persian)

Giti, AS. Investigating the drainage of the underground
waters of Varamin plain and its relation with water
quality. 2000; Master thesis, Faculty of Natural Resources,
University of Tehran, p. 100. (Persian)

Malkoutian, M. and Karami, A. Investigation of Changes
in Chemical Quality of Groundwater Resources of Bam
and Browat Plains during 1996-1999. 2004; Department
of Environmental Health. Hormozgan University Medical
Journal. 116-109 pages. (Persian)

Petrides, B., |. Carwright and T.R Weaver. The Evolution
of Ground Water in the Tyrell cathment south-central
Murrage Basin, Victoria, Austeralia, 2006; Hydrogeology
Journal, volume 14, Number 8, pages 1522-1543.

<
—-

WAV le ol ke polez 5,53/ s Clliling )3 iy 3y 4alilad



	000
	001
	002
	003
	004
	005
	006
	007

