Downloaded from ijhe.tums.ac.ir at 21:45 IRST on Thursday October 18th 2018

wpgi ode ganlliad (o ) o 9 Codlw alxo

Oyl bz clliloge (ode (poxl

BV B FOR Slrio AFAF s oo lez ojled i 0)5

J:AJ}: Jle

Availible online: http://ijhe.tums.ac.ir

oo ke Sl eslinl b el 25 &l mlie 5o Ol 28 cBlE gt
RIP s 53 (63590 aallas (LPM) S sl )L

¥ y\.u\s Ao g\éﬁmﬂnx\’ Qhu‘n\.:..bb

P3P Shy p ke olSils cdase Codligy wdigs L)l el IS (6 iy )
e Sy ﬁ)‘k’ R0 (el 2 aSCils HLiils cdame Sl s (gl 55 (U s sl ) Y

oS>

-JL A M L

s O Sl ks igy 5 O o LIS S0 Selse el i ol 53&/ Sds g 4
G bLlS sy (iladie 4T a5 bl Jl 555 0 (SloslelliS 38 Cononl 1 Ol 5]
S ol ezt Sdo l o3bizal b anlllan al 3 eConsl T molio 53 & il ) CBLE g
i 5 3l e s peejn O wle s Sl Bl WL e (gl
..,LJJ:J;J

P St 3 gl adse il slap il s ol il 19 Sl iy s
)Jj,a&ﬂb@w}u“dﬂj/oam/bcuw/bQ/J,;‘ycjf_;:jjj(_;(.éjzw_;u(;r.lz/
03 S Ll LS pe o b Ol o s Clalé (¢l aolsl 5 .08,5 15 Ll
s bl adsm a s o mlio I 5w 0 Gl maned o 3 )18 slaaiil
s Cblé 5 g g i VO/AF GANY ML ails o |y ol o Cblé ol ki s 55
Ot pized 3 3l o YL VVAE /o ML Sils Lo e S PUEE
Sg b ptme Cile (slan il o O JLE] s Jige Jalse 5 Ol o 3,50 CBle
L(p<+/+0)

bl b ol lallle o3 sms 3 Sl 2 o i iy Cbile aSOT o2 ke 26 S ameet
Ol LI i (gilatndt I ool rozed Jlai=l 350 o pi Cylaas oz Ol Lo
dos 4o Slellls wibio [S 5 Ve ME/L ol SolS = I ol 2 il 8] Szl 457 51
L(P=1/00) el

W/ VO il fusb
A ARVA NP NP E

(=i =l gals o851,
Sl

d_,i....a BM}; éﬁji-ﬂ‘ C.mg:
hkaryab@gmail.com

Model: Case Study in Qazvin Plain. Iranian Journal of Health and Environment. 2016;8(4):459-70.

Please cite this article as: Hajimirmohammad Ali RS, Karyab H. Predicting nitrate concentration in groundwater resources using Lumped-Parameter



http://ijhe.tums.ac.ir/article-1-5497-fa.html

Downloaded from ijhe.tums.ac.ir at 21:45 IRST on Thursday October 18th 2018

Sl Ol 3 IS 36 Sbl s S i (V)5 S
st G S 68 (g g .l e a4 Sl x5
S 56 AV Joily ks o slaS L 53 055 55 4 »
a5l L calzes Slallas L(A) ditd ooy b aaslis s
j@;;»;lu@gﬂjﬂng@wﬁol%w
O mg/L o1l e syluilead ollas 05 ol (4 V) L n

O0) sl ol s O 20 o
5 (bt (51 oy (938 slad e 5l (65l 4 S
Jos 53 0T 5 eslinal Lol (ilanly anw 55 S5 53 055 25
rezs Jde .l ghas glaca s by oo g sl
bl ¢l Lumped-Parameter Model) <zl 5L
3 sikome SISl ealinl | gLl ailate 51 ol 23 o
VA0 Jlo s LL sl 6l p die ol 51l 4l an o
Sidaoded 5 aoe Gy S Sl 50l ek Sl
VAAY Ul s Keating (V) s eslizal s 05 glao]
osliul ol sl Y 53 OF Jsles il (5l e ol )
Yord Jw s ,Kes s Hajhamad cpooes ((VY) 55
Soloand 5 anw 5 4 Sl rexd Je Slesle ol b
aw@@l.mlsﬁwjﬂjgicbﬁolﬁgcﬁw}
Chle 5 bl mha o 80le s b die s 2
Ling () dsgad (3,055 was s o mbin s Ol 3
Sl S bl pramd Js Sl esli ol L JlSen
Ol aY 5 (53,58 Gbla s ois Ol o ble
Cund g0 Jo b as sls olas ol @b st CL..:.lf.o
Sl S Glaesls SIL et G 3 3,51 2 12 6
52 (V) ahs st slies ladie b aslie 5o Us el )l
)"g:,.?xl::e(s.l& sla, eSS0 Lall Cor calie Olallas
58S e (ilwand il sl sslizal (bl (g 5luans
oo BT (ol ol g el 3550 (sla gy op 53 208
Olaabl S LB lad 5 (g3lumanal 5 (Silwaings (unlad
Il 5 bslas slael A g5 slue s (6 3lmtnnd ol el

@ o Bolad slael 5l glae gomme Sl osliwl b 503 505 Jos

f5

e P OIS Cl i

FPRVP)
ol e 93 335 ol o Ol e 25 s
3 e (SOl (8 e e dlad s o LSS L Ol
I3 6 o 1y e s sl CoadS L5 e 5osliS
oslanal 4y 3L da JLLSist 5 Comar 5158 ioman s
Sl 3 5m go el S5l (15 e e 5 s s
RO INGNN P PSS RS S BINA SR LU SO W9
B e slge 5l eslial 4 5L caner il L oSS
Ll b plaasS Slestinl (LI o a5 ol (pl 5 4l
S s O Gl 5 (35528 (o a3 03558
S Cmesr Ay ol (Y 0) 335 e e s slac
43 K05 S Sl s BB O e (1l 5 5 S
e o osls 3l 1t 1 O b 1o bl
03 3 e O3 Jolod D s 0 e s sal 5o T
S e (S ll S 0L DL S s S
o3 s Sl (S 1) il CASL oly 5 St
Olge 4 Ol ol 53 plaard slassS 5 b sl ol 2oL
Seslinal a5 ol il s Jams G 00 50 S
L il ST L Ll 5055 25 idme 5 g slas S
oslizel a3 5L a3l (oLl (gl eslinal 5 4o T a5 Slej
()33 8 o ems s o Sl sl DT iin S
e sl s el xs clle o L gl Sladlas
ST o ol y L3l 4 1y (63,5588 55 b jme 555 5
St oliy slags S e iws 3 WS 3 (b rae 035 %0
oS s 4 s Sl e cdr o s a8 S 1,5
B 55 g OF o g 36 ol 65 S35 e 355 00
O el 253 S 35 b 0l s S I sl g0 5 L L
U b Sl s e 5 S Jold 6 hmall sLSE 4,
Olpl 53 258 b e Ja gte () led 358 O s w0 ae
ol N cble (7) dw 53 5 Osds Y3 9u > 55
S 53,8 et sl S i o Ll e sl T O

21 0Isl5 53 Lo IS st ol 42 015 o alor O 51

%ﬁ yﬂk
1A lino /o,lgz ol /i 0)g5 | ¢
-

Ol huzo Sl sgy pale Gazsl g s ol soliliad


http://ijhe.tums.ac.ir/article-1-5497-fa.html

Downloaded from ijhe.tums.ac.ir at 21:45 IRST on Thursday October 18th 2018

SRed 9 b, sues

3 il p Sastdas 55 o i 5 o ittt Juld ailate
u:o\ﬁiwigw‘)}b‘g\ e)wﬁjﬁajd{b.hﬁ
LR Q)y@ﬁl}\ﬁ)z s g0 (Slaclr sldad 5 ¢y 953
Sladlas o3 g 53 s gla il s ol adl> 14 sl
)J“Libﬁ"bub—iw-@;)‘)}rﬂjﬁﬁjfﬁyl—*ﬂ
53 sloelr B o 1 3 g ol SV & s 2 e gl Sl
Y Ges (e e b Lo e ledbl a8 Wleils 5 ) andlles
);.;ﬁu@:m:):QTJA,\JQ\J-::AJCL?_.NJ?&A{YM;MJ
] e S5 Slaie) oslad Jsdr
skl o 5 LoDl 3l (VA) ol od 1) anlllas 3, 5
Slol s cble syl gl ol cgr o Kol 5
L2 eslinal e s Hajhamad Lo 55 o0 osls ance 55 Ll
O ol 03i5 Ol e 5l csle S50 gla el ,b S -pl 55.(VY)
o a5 8353 D Ol 5 sl 3l T adss Ol e
QMCMJ\Q‘PUIMLSJJJJQTJSQ‘):AsL_w‘u‘)xT
Slol s aodol cis (ol 0L bl of G b
aaly Sleslanal b g adain 553 9o g0 St ol 5 Jlanl a2

TS il
R = Rra + Rir + wa[ + Rwl + RCSPT

Ol ey olandss SolwR 5 ol s
Ol ol 5l amdss Ol S R g peme slas o
o> 5l =3t «nds R m’/month >~
Sk e 5l sl ads R «(m?/ month) LT
s Sl ol sl ot wdsR, «(m’/month)
B ol b S 3l G R s (m*/month) i
A3 S aule (M / month) > .

Jsa 3 31 0LL Cf 51 50 4dis g3de Jldis albe g
, s sl

R, = Z(rax x Ara, x fra.)

x=1

%ﬁ Jﬁf
h 19 Gliwsj /o,lg2 6l /ool
- o ) /PJlg2 o) /il 09>

Uil buzo Cublsgy pale gazsl g fy ale soliliad

\fa

Cign (S3lmtand Sl 55 0 pdy oo el (62555 Olse
DS bl 50351 Sy o8 T o, G 518
aS 0313 0Lz Slalllas ol l gl Sl 5 gy, Sl
Slacaabd pde a3 b odamy laabeln S 5 00
010) 5,15 5,5 Skl ol (53555 b bl b 5 WL
Sl olal sde SO K Sl ol ) 50
3l 3l L st 5 S il Jlazl e el
Laial b 51 las samen ol nl 338 (on aplie Lo 50
AL s S ULSS e e S s s S
w5 515 bl Sl Lo s el e 35
w525 ) 5m s P e e Ol a8 kel s
sy (Yr#) J&Kan 5Chen .(17) 5,8 o 513 o
Shdas 5T 55 0T 186 s 5 aigalsd pde (3L oS
silzes (gLl 1 LT .65 gas sl ol P55 50 (g 5lwanss
4ol SO e g0 e e L g5l
2l 15 51 Olgabl (51 6 Lol OLES 5 sl ||
adllas -l 31 Gaa (VW) col B 1SS0 e (gilaans
ol clle 5 el adlae ) Ol S5 Ol 350
e2lital L cpb Cds 5t l 4 Ol 53 05
sl 3550 ke (G5lwand 5 bl e Jde |
0> e s 2l b 53 OF (R8ls w55 it 5l 4

Sg pad Cbs syt pl 4

b S, g 50se
¥4 s cpsd Ol L3 PVPVVKM? Colas b op s 3 i
53 Y0 5 3,5 Jb BB TY pax 300 Badds \V 5 a0
.w‘oﬁébéwyf@ixl\}@)JV?U@)VQ)
L gie .ol YOA MMV/YT s 03 5does 3 (S AL Lo 520
35 Slaele 3 Sl 5 LSl 5 40 0 0F i b
s asdlas (W) Codl o s VY 5 FY (5 s igs)l
Gl A pll (938 ks 5 0 T a3l
03 ge Sl md S oy o (Bl 5w a5 b ailat


http://ijhe.tums.ac.ir/article-1-5497-fa.html

Downloaded from ijhe.tums.ac.ir at 21:45 IRST on Thursday October 18th 2018

plonil (Ll & ol lacle g 5o BIN el ol 55
BE LS)L:.’T 6‘;3 Llale L;‘af.a.o UTV}?QM S(m/month)
w8 s m¥/month) > adlllas 5 50 ailais
I8 Oljpe A 55 /00 andllas ) s oS (oLl 0L~
o o Jol bl w5 a5l o et 5l b
uﬁ&,,::);c,,:.;jlé,ws);@):@jéaq‘}s
15 S acloee 5 s, b

WL =PUMPDOM xQ,
R, =WLxo

wl

Sl 0dd ey O o PUMPDOM 0 s o5
L plp S «oul m¥/month) > , Slx G las
i Oy 3l o QW i 5,51, Y1V Y m? / month
o WL as (53 47 Uslas 6 55 S 3
(m’/month) .~ i A Sl s of slale
ol axdllae 5 50 adlate 55 (A O5) 22 O Olse O

e P OIS Cl i

2 e A Sl dlale (SO Ol T Jge b ol
tles gl i 8 C-Les Araamm/month ..~
L oandlas opl ol (M?) e o 0LL O 5 36 wdis
obr a5l me Or e el 3 (5,5liS bl bl (553
5 Lol ol 5l b ades 5l s Fra s, 4 ol
P S s aSlaar bl (A 050) S g 5
5 Do oy odol S cale i )ty adlate slaelr
OF) s B Y0 L o, Fra, ol Ol cod Ko
okl Ol Ol plas (65l 0L 31 5L 055 s
G 5l el (Sae O 31 gl ie Ay a5 oS 5 e
O spe dmloes ol by d p Ol Y o3 S 5 St
Ol Oljer dloms Sl s 0 5 4 (5032 Sl
S S S Slallae 55 dd eslinal 5 adaly 5ol

OF) ol o (5 3 7210 5 s bl O Ol

R[r = Qirr = 5[#

Qirr = (dirr X Au X BINu (t))

u=1

9B b 5sh pal ad s 3l (S s adlls 50 slaelr (5595550 Slasiie -\ gl

il Glash 3 S w‘(:)w olx ;;;:;}‘l:‘ﬂ A Slav. le:
e o P
o 5 Sewo s (J sl S canls YYAV/D VAY/YO FAAYY FA FVAYVY |
o 5 Ko s (J sl S canls YYAF/N ¥ 100 TAAQO ) FVAVAS Y
o 5 Ko g5 (sl S canls YYAV/O Y50 TAVELaA TAYOOA s
o 3 Ko sls (J sl S anle VYAV/O \YY/¥ TA4YAVY FAYADD ¥
o s Ko sl (sl S canls YYYA/A \WE/O Fra00A T4+ 49AY 0
o 3 Sao g5 (sl S canla \YAV/O \fa Foares) FeyeAq s
Ko s 5 5 5anle VY4 /Y TYV/NVO ALY FFfas v
o 3 e (Koo 5 (J 5l S s YYAV/D YAQ/YO AEEEN AR FeEYVO A

¥y

%ﬁ yﬂk
1A lino /o,lgz ol /i 0)g5 | ¢
-

Ol huzo Sl sgy pale Gazsl g s ol soliliad


http://ijhe.tums.ac.ir/article-1-5497-fa.html

Downloaded from ijhe.tums.ac.ir at 21:45 IRST on Thursday October 18th 2018

SRed 9 b, sues

9 B3 sh ol ad g 3 (Su s addllas 5 se slaely (535085050 Slasie -) Jsdx wlsl

T -
Sl pee Gl 3
o 5 e (Koo 5 (J51 S canle VAYY/0 YAV/¥ AEEVSRE ALY q
o 5 S s (J sl S e YYAV/D AFY/VO T44A0 & FYSYA0 \
o 5 S 6 (J sl S cale AYYY/YY YYV 74454V FEVITY 1
oo 3 Ko slb (Jgl S anls YYAY V\£4/Y TAVIOY - FAYVYVQ VY
oo 3 o sl Jgl S anls \YYV/VE Yar/o FAAVI4Y FavrYq WY
oo 3 S (Koo g5 (J51 S canils YYYV/VE \Y5/5 TAAFSYE fL0YVE V¥
oo 3 Sao 38 (J 1 S cale VY Y/TY T4f Fravavy FroAYS V0
o 3 Ko sl (Jl S canls YYYY/EY TOYNO Y444 A TAAONY V&
o 5 S s (J sl S canle YYYY/PY YAV T44A0 £ 12550 %%
Ko gls 5 sl S casle YYAV/D A/$ ForAYYY FYY AN YA
o gls 5 sl S canls VYAV ) 2% FYYY 14

Ol gl & 835,55 &l s IS 015 .35 mg/m*/month
okl Ol Ol Of Gk 5l e das ¢ oo Sl ailas
ny%nl;;jdl.h‘&ij\ uiw‘uwbcﬂ@

Iuﬁjjiﬁﬁj@‘)iﬂjgh)&bjb

NO3R=NO3R::+NO3Ri+NO3R wwi+NO3Rwi+NOj3cspr

NO.R_ «olpul s g35,5 ol 2o IS e~ NOR 0T ;s a8
NO,R, 0LL <l Go b 5l 0l sl & (53555 Sl p
(sl O ek 5 Ol o g3, Sl p
e gk 5l Ol & g5, Dl > NOR
S olal e 53505 Ol o NO o 5 5mi s o558 5
eimg/month o> 5 5 L ol L S 3 b
Sleslinal b ol f G b 5101l 4 (53555 & 3 Ol

50 5 el

N O3Rra = Rm x Cra x ara

%ﬁ me’
h 19 Gliwsj /o,lg2 6l /ool
- o ) /PJlg2 o) /il 09>

Uil buzo Cublsgy pale gazsl g fy ale soliliad

\ias

3 5m adlais 53 0dd CLS SN puame Sl Sl xS L
Ol 5as ‘QM|L§)'))L.':,SQL&«L}\J~.LS‘Q)5‘¢.&:§JAL;a.dLb.a
Ol ol ple cul ogline Jseamn o (gl 20 35 S
Sl g oo Olgmal Y 505 a8 (g5,55LES 5,8 53 sh3le ol 2
128 S 13 aloe 3550 L3 Jse b

NO,SURP = SURP X & oy

SURP =" [(FERT —CONS, )x 4, x BIN, (¢)]

u=1

CONS,, = FERT, x PERCONS
g A ls 53 B e 55 S i FERT, Ol 43 as
555 5l ¢ S PERCONS (mg/m?month) .~
(dny O3) 35 n B poze oS Lo 5 oS o Jlas!
U5, a0 by Vs Sl oS 58 51 —isu FERT
s Slacsl 53 O Ol s o ol gl 2 ailata s
CONS | jooman s08) s S (55 4,3 100 B v

e 2 g 2 3 e 8 Gl (B e S Ol


http://ijhe.tums.ac.ir/article-1-5497-fa.html

Downloaded from ijhe.tums.ac.ir at 21:45 IRST on Thursday October 18th 2018

mwu,,t,;@;ﬁj\@wgiﬁ&gtﬂqn1@\})&»1);
)( Jde awls )‘ u}ﬁ)" UT ('}"}ZQout e(m3/m0nth) Jde
srol g3lwe b ol a5 AS «(m?/month) b ples
C. «m’/month) _le; > 8 s a il ol 5 5
Q. (mg/m’) i e RCVRT JCHERICAH B
AS 5 «mg/m’) oly sl s ol cble b vz C
e SHasesss sl Ol 5o DI e ks
Lils, of o gl aule g .ol (mg/month)

WA an S K 5

ASw = G;'u +QAr +R‘a +Rr +R/vwl+ wl +RCSP]
_GO _er_QDO

I/wl = AS w + I/wO

V
h=—""<+D
(Ax®) 7

s egles ad> o a 0L 53 Ol oV 01 3 S
m¥/month > ol hy L oy Ol mla sl oS
W o:l.é:«ﬂl

AS, =[NO,G, + NO,Q, + NO,SURP+ NO,R,, +

NO;R, + NO;R,,, + NO,R,, + NO;R .y |- [NO,G, +

wwl wil

NO,,, + NO;,, + NO; .\ |

3irr

ASN = Vchl - Vuoco
Cl _ ASN + VuOCO
V

o
2l e a5l s oz cbale bz C) 0T 55 &S
Ao 2 0LL s Ol s by clle € ymg/L Cos
ARCy Sles e sl s ML e Sl
plonil sladysib a4z 5 Lol 01l s sl o lale
(Slas ailaie 53 4 S s Ga ) gl 5ol
il b Olral i dex 31 ols el il (gnde i

_5Lgbj)_gdql}-ulifu‘]:ﬂ¢;§:i&»ot>:)\ca_;’ucuwb

e P OIS Cl i

o, 5 (mg/m’) oL ol js ol = clale C ol 55 oS
Lled o oo 55 1) S 5o Y 8 a5 0L 0L 51
310l 4 (6355 s Ol crizmad ol (s 0520
3,50 5 el 5l okl 22550 0L G b
NO,R, =R, xC, xa,
ol iS5k O s ol s e le € ol s 4
Sk s eV oS ol 5l —isw a s (mg/m?)
4 62905 Dl o Lol d(Uny O5d) dled o o 55
Wbuﬁj«k{l)jlcj);&,ijlng:;&ijlolﬁT
NO,R, =R, xC, 6 xa, W
A B TENC P L G
5 S sl ST es gl s a5 (M) w55
ol (A 050) Lled o en 5 1) S 5 SN o S
et k3 g Geb 3l ol 0L ) s ol
=0, X C e

Lg-ljb 3! O_}:—M’&Qﬁ-ﬁ’ d—';b S Ol emen

NO

NO;ppy =V, % AxC

Voo :(h0+|Dp|><A><(I))

Sy o a5l s Ol gl s O e V0T 55 4
O a2 53 sl 43 sles y 5 A (m*/month)
Ll oS Olpal 5o D50 s ded 5 k0o ()
D (M?) Juo wusls Cmlus A i aculoes el JLo VY
Ol s gl By s 050 Ol S50 oo o e
st 5 o(m) Sloy e a ST 5 Lo mhav 4 o
a5 S ol onlaial SVslee Lol (Jn) Ol 2 s

D50 R TN s e S 03 2k e
&in - &out = AAS'w
2 [QHXQn]_C x EQM :ASN

%ﬁ yﬂk
1A lino /o,lgz ol /i 0)g5 | ¢
-

Ol huzo Sl sgy pale Gazsl g s ol soliliad


http://ijhe.tums.ac.ir/article-1-5497-fa.html

Downloaded from ijhe.tums.ac.ir at 21:45 IRST on Thursday October 18th 2018

SRed 9 b, sues

G158 ol o oslizal ol wlie 53 OF Clale o oy
O S5 Sl sladie 31 (Y1) 0 Ken 5 Rajace o
Tras S (P pean et S o e Ly o
TS Wb, s ol CBE S sk 4 S s
S| Sy sds s iS55 51 S .(14) W3 53 eslizad
S Dbl 4  zes pde (Dl 20 chle (g5l
Sl Canis dalyy 03 o e 5 055 8 Saalys i
o 3y pde 5 b e 355 5 5kl e aln
oo 4 s 5,5 5wl 2550 ot ol 5o 36
Sl Sl ez e oS il sl ol
A 1 sbizl b gLl b ailae 51 O i |
clle o i S LPM all el al anv 55 5 500
L e S RCET o L SR ISE
S S5 P Sls sast Sl Gledd suaih
Jos el adleis Gas Jde (ol 5o ramen das G
N oz (F Sl nl 8 s e B S a5 Ol
rris LPM 3l eslinad U asndlas cpl 53 .(VF) Gl e
53 S Bl s 5 e Dl Bl s S
3,50 g ANVYVOAY ME/L 63 sioes 3 55l 3 Sistaas
Ol cbls Cldlas v ST (Yo las Jsd) AS
or mg/L 3 S sl s gt cds 5l able s,
03 ol cble LS LI s clles ged il 55 5
NS Ol ol 5l 2eS 558 s (65,5008 glaolx
53 LK s Akhavan cpoowes (Y0-YY) c il sui
e XY S s a5 ol 58 ooz ke dallas 4 el
D03 3l a1 VL Ol s e shal il O
Lot s,50 ol s clale s o St o B (YY)
J:JJAJ.ASL.,\_AT ey (Sd=+/+79) SAS| s o S
T T U7 T FUVIN U pe)
Lo plaslr o3 ol CBle SLal, Ll sp g3l
oS L plaelr 5 O 510 opled Glaelr) olie aiey

ﬁjb” aS sls QL_J,.! c(\% 9 YA b)Lq_.j: ducla-) C)‘J:.:.o ﬂbu.a

%ﬁ me’
h 19 Gliwsj /o,lg2 6l /ool
- o ) /PJlg2 o) /il 09>

Uil buzo Cublsgy pale gazsl g fy ale soliliad

50

Ol &Y o goze 4055 Ol 5 Ol Y 51 s =
J\ dl"'l‘“‘bl 6‘JJ jj‘)ng:».:)A 6\)[-«»:4.:%:: )‘ °Ju~:—ﬁﬂ‘ L’ LAJ:.QJA
ModelRisk J—sSt o )l}élpj Silwand ol gl =
oslizul SPSS i 5310 5 5l ool o g s an SIS
)\fe‘ff )l oala_ul b vﬁl.du:./a 03 gl>we P Cyoma A

A5 &l AreGIS

Laasl

3 ks (slanalsl 53 0L T s ol a5 0l ke Sl
chale syl el et Y ME/L L ol Sldlas o3 5ios
ULQ,LJ}Jzﬁd'{thAM);MNB\MJJQ\J@
S eyl ez Je 3,2l 3l ool ol ool o3 1) Y
S o35y el s e Sistansd ol oS 5l 0L
V1/0V=10/4F ME/L 63 s us 5 andllas 355 glaols s
»olpsc bl ol was ol s plioul s
objw)b%j@Jﬂ\}wmgjbﬁMmb‘
A3 S 5,51 MYV YA ME/L 5 ) YAY-Y Y/AY mg/L
L;:.\p)\mbsﬂ\}&i}wmﬂ\);Q\)@w&\b
V0¥ mE/L gsde lie Lol Sla= sAMYmg/L L
A 3550 3 e it aad (B

Slesleal b ol mdodd s i CBLE Y o)l b 5 sad s
ol ol ) Slallas o35 IS 53 I8 i s
Ol 5> Dl e Sk 48 31 DL ol s
5 4aeS 4T ens 5 sl (P=4/0 ) VY 0 mg/L

V970 s SANYIME/L 5 5w Ol s Sl iy

A5 3

Cou


http://ijhe.tums.ac.ir/article-1-5497-fa.html

Downloaded from ijhe.tums.ac.ir at 21:45 IRST on Thursday October 18th 2018

3,8, Mg/l sl oS el olis 1 x iy o 2
oy aadllas 55 50 (ool ZAQ 51 ST 5,18 ol b s

e P OIS Cl i

O S30LES oy OB pe Gy b 5 DS A S
o 5 Al Ol el Y Gee sl 5SB Sl Sens
Gl e Ollllas b Salen 55 G 96 amd .ol St
L odd axdllas ol aile VWV Sk 53 oy imen (F)

SWlas ailaie Of gpul 53 Sl 2 ek w Siw lale -Y J g

Gl :Kke spslpchle Ol s SRy el s a el .
clle jlas L RPNR RPE T Oyl & Ol O g ” _ bl g
mg/L) o 2 (mg/L) (@/month)  (¢/month)  (m¥month) (mYmonth)
\1/44 \FOTOTY \PaVor/s \YAFY YYYEY/PA \
VA VIVIaYY WWAFAL/0 115 VAYY ¢ /SA Y
/Y Yoorory YYAAW/O VAL Yoy /sA Y
\Y/A¥ V55T 5 VIYFVA4 Y AAAYA VEASV/AA ¥
N, VYA 1OY0+ 40 1054014 VTVAS YLOFY/PA p S
VY/AS YYA)+44 YYAC SO/ Ve A Y444Y/5A 5 =
/50 YOFAFAL YVEQaA/Y Y ss YSYYa/54 v
\\/55 YY4qAY YYAGAG/A YOAYS YTV14/54 A
V\/55 YYVEY YEVAAY/¥ YesaTA YY014/A4 q
\0/4¥ \WAS VY VYIYAA/D A00A+ \OAYV/SA \e
\O/A VEVET L YeRNYY/O WS YVAVE/PA \
\Y/4 VEY VAN VES)FEY VAo ¥ V4) $/TA VY
VYA YYVFVAS YYVEOA/D \AQVY YAqFA/SA v
VYAV /414 VY/ay REAZEN 119¥44/4 4)10Y \O\OY/EA Y S
VAT RTRALY) TRV O/A YAVFAS FETY/EA \0
\Y/AO YSVOAQY Y0400V YIVaA. FEAVV/FA Vs
\Y/AA VFAOAY VFOFAV/) S YVPVE/54 W
&io'—w
QVEY/VE ANY OVSVAS/Y ASYY /00 SYOVY VV\OV/¥] \A
3l b
ANY FaVoYa Y SAOAN/AS FASAL AQYY/SAS \4

355 G pan Gy b 31 Olpsl s Ol i 30,5 Lay SU
@bl T o ol ey 236 e 5V (sl (5,5L8
23 fae Jolse s Sl el s po h SllE ol 0L
3o ol pae BN e 5 g.JT Gbg@\)::})ml
3yl Szt ans aikin 4 oS EETRT (P<e/40) 5418

\ids

Jalse tadlaie O gl 55 Ol i HLasl 5 S ge Julss Jolow
w3 5l osle aalen Ol s ol 2o lasl s IS5
S 3555 s 5 Ol ST OLL ST Ge b 51 ol
SOT a2 5 G30siS 555 G pme Gy b 5 Ol 4

et 03 33 0l 13 5 bl g Ol Sleay G b

%ﬁ yﬂk
1A lino /o,lgz ol /i 0)g5 | ¢
-

Ol huzo Sl sgy pale Gazsl g s ol soliliad


http://ijhe.tums.ac.ir/article-1-5497-fa.html

Downloaded from ijhe.tums.ac.ir at 21:45 IRST on Thursday October 18th 2018

SRed 9 b, sues

5 Bl g3osliS bl 3 (Y410) oI, a5 Neshat
Jlazl oLl S Sise (ilaand Slasliwl L 0L S
O N R V5 U] A P PRCH JER K P[P P
St 5 g Sl is S Wl ol sl s, o
AV Ol s (Sl s glls Jlus gble 5l S 58

(Y) 54 SWlae bla sl 4 S

S S Ao
ol e e Sl S 515 LS axdllas =k
,;Jw&;}'w‘;]_w&_;}'éuv?u\@w);@l;g
)ﬁﬁf}i«p?)}éwuaﬁe}jbu)))ﬁ\f&bw
Lo el 513V e mE/L ol YlS a5l s cds
L;Ladﬁ)lsd\ﬂgf_ﬂbﬁ.hllj_.id\)lsj);a@bw\as
w)ﬂuficuw.mguygw)@u\
Jﬁ‘j&\ﬂjozw U,:AU l)6>~ mg/LLAAJJ\JuLZw‘ o
J;g]af.liﬁfj‘}nu;w\s)jﬁgﬁéﬁ)lsww
Lobsls sl Ve mE/L 51 iy cdale b Ol G pme oS

(Y") Sl e\;a.h Codgdee

d‘}).ls} ,g....a""'
e oS 2ils e Sl b 51 e lie
VPAY Il 3 s sl il Sleds 5 Sd 5y
;L;ZJL,\.@.: CJL&J&-) é&ﬁ CJ.LG oK.f;.;\J g:,..iLo;- L: S ol
‘-;:‘J‘)JSLB}.‘?&:A“L&})‘\.Uw‘bu\f-‘w}}&lﬁ‘)i

.J.)J§L5A

e

1. Babiker IS MM, Terao H, Kato K, Ohta K. As-
sessment of groundwater contamination by nitrate
leaching from intensive vegetable cultivation using
geographical information system. Environment In-
ternational. 2003;29(1):1009—-17.

2. Nas B, Berktay A. Groundwater contamination by
nitrates in the city of Konya,(Turkey): A GIS per-

%ﬁ Jﬁf
h 19 Gliwsj /o,lg2 6l /ool
- o ) /PJlg2 o) /il 09>

Uil buzo Cublsgy pale gazsl g fy ale soliliad

5V

Ol Laml s S Jalse pgeme 5 Ol as SBle
35 Gls gme M| Sos (Bl 5 b e 5 ol s
Sl 53 0L, K gJalali adlas 5 (P<e/00) c_zls
A 5l ey S e 4 O e 3 Sz (I ol e
S dd 0ols s (55,5L0S Slacne 5o ol Glas S
Olllae 3 amen (YF) 55l Cillas Lol anlllae LS L
S et il g plosil Oles 5 L 53 S (6,50
Slalllas illae a5 ol J s 1 (VP Y0) ol il
o, ea 5 Groffman , (v++4) ol K _aa 5 Joekar
Sslie Sl 4 e s Sl pbie (a1 Jale (Y1)
Slesliul b 0oL sJoekar .as )58 anlas o0l
FREWSI q@uﬂ); ol sl ol e LPM
Crizman (YY) dis gad 218 (S0l OB 5 il adss
s J gs |y elows slalils, O, s Groffman

(YA) L5 300
2 Wl il Ol gul s Ol md il lwand
3l Slodal oz 40 i s a5 L1, 6 3 0 el
e o5 gie j3 Ol nd e oS cals Hlanl Ol e
cble 4SS s il uize ANVY=V8/0 0 mg/L oIPE
Sl adlate 53¢ 85 Jlaz o SVL (15 Y/Y mg/L
S bl se dlaz=l o SYL Sl ollas (P=2 /0 F)
YANVEY ME/L CLle o3 sis 53 QBUS G jme o 53
3580 g do a5 LL(P=0 /0 Y=/ FF) 5l gt sl
s (Cumulative probability) s Jloz>!
agrlse Sllas adkaie ;5 Lol Ao s j5aS 55, S s

At S5 e mg/L sl S s Sl ol s el s U

spective. Journal of Environmental Management.
2006;79(1):30-37.

3. Joosten L Buijze S, Jansen D. Nitrate in sources
of drinking water? Dutch drinking water compa-
nies aim at prevention. Environmental Pollution.
1998;102(1):487-92.

4. Guo H, Li G, Zhang D, Zhang X. Effects of water


http://ijhe.tums.ac.ir/article-1-5497-fa.html

Downloaded from ijhe.tums.ac.ir at 21:45 IRST on Thursday October 18th 2018

table and fertilization management on nitrogen load-
ing to groundwater. Agricultural Water Management.
2006;82(1):86-98.

5. Hajhamad L. Management of nitrate contamina-
tion of groundwater using lumped parameter models
[dissertation]. Nablus, Palestine: An-Najah National
University; 2007.

6. Mahvi A, Nouri J, Babaei A, Nabizadeh R. Agricul-
tural activities impact on groundwater nitrate pollu-
tion. International Journal of Environmental Science
& Technology. 2005;2(1):41-47.

7. Sadeq M, Moe CL, Attarassi B, Cherkaoui I, E1A-
ouad R, Idrissi L. Drinking water nitrate and preva-
lence of methemoglobinemia among infants and
children aged 1-7 years in Moroccan areas. Interna-
tional Journal of Hygiene and Environmental Health.
2008;211(5):546-54.

8. Kraft GJ, Stites W. Nitrate impacts on groundwater
from irrigated-vegetable systems in a humid north-
central US sand plain. Agriculture, Ecosystems &
Environment. 2003;100(1):63-74.

9. Ju X, Kou C, Zhang F, Christie P. Nitrogen bal-
ance and groundwater nitrate contamination: Com-
parison among three intensive cropping systems on
the North China Plain. Environmental Pollution.
2006;143(1):117-25.

10. ISIRI. Drinking water Physical and chemical spec-
ifications. 5th ed. Tehran: Institute of Standards and
Industrial Research of Iran; 2010. Report No.: 1053
(in Persian).

11. Richter J, Szymczak P, Abraham T, Jordan H. Use
of combinations of lumped parameter models to in-
terpret groundwater isotopic data. Journal of Con-
taminant Hydrology. 1993;14(1):1-13.

12. Keating T. A Lumped parameter model of a chalk
aquifer-stream system in Hampshire, United King-
dom. Groundwater. 1982;20(4):430-36.

13. Hajhamad L, Almasri MN. Assessment of nitrate
contamination of groundwater using lumped-param-
eter models. Environmental Modelling & Software.
2009;24(9):1073-87.

14. Ling G, El-Kadi Al. A lumped parameter model
for nitrogen transformation in the unsaturated zone.
Water Resources Research. 1998;34(2):203-12.

FEA

e P OIS Cl i

15. Ghiass M. An introduction to the Monte Carlo
simulation methods. Polymerization. 2014;4(1):67-
77 (in Persian).

16. Wittkop M, Sommer J-U, Kreitmeier S, Goritz D.
Monte Carlo simulations of a single polymer chain
under an external force in two and three dimensions.
Physical Review E. 1994;49(6):5472-76.

17. Chen SC, Liao CM. Health risk assessment on hu-
man exposed to environmental polycyclic aromatic
hydrocarbons pollution sources. Science of the Total
Environment. 2006;366(1):112-23.

18. Kakavand Z. Factors affecting thebuildingand re-
duce theuseful life ofwells in the aquifer Qazvin [dis-
sertation]. Tehran: Islamic Azad University; 2013 (in
Persian).

19. Rajaee T, Rahimi Benmaran R, Jafari H. Predic-
tion of quality parameters (NO3, DO) of Karaj River
using ANN, MLR, and Denoising-based combined
wavelet-neural network based on Models. Iranian
Journal of Health and Environment. 2014;7(4):511-
30 (in Persian).

20. Shir Afros A, Liaghat A. Investigation of land use
and chemical fertilizers usage on polluting of Ghaz-
vin's aquifers. The 3rd Conference of Applied Geol-
ogy and the Environment; 2008 Apr 5; Eslamshabhr,
Iran (in Persian).

21. Kholghi M, Taki R. Evaluating groundwater vul-
nerability in Ghazvin Plain. Journal of Engineering
Geology. 2004;1(3):255-70 (in Persian).

22. Zare AZ, Bayat VM, Daneshkare A. Forecasting
nitrate concentration in groundwater using artificial
neural network and linear regression models. Inter-
national Agrophysics. 2011;25:187-92.

23. Akhavan S, Zare Abyaneh H, Bayat Varkeshi M. A
systematic review on nitrate concentration in water
resources of Iran. Iranian Journal of Health and En-
vironment. 2014;7(2):205-28 (in Persian).

24. Jalali M. Nitrates leaching from agricultural land
in Hamadan, western Iran. Agriculture, Ecosystems
& Environment. 2005;110(3):210-18.

25. Ehteshami M, Biglarijoo N. Determination of ni-
trate concentration in groundwater in agricultural
area in Babol County, Iran. Iranian Journal of Health
Sciences. 2014;2(4):1-9.

26. Akhavan S, Abedi-Koupai J, Mosavi SF, Afyuni M,

il %ﬁ yﬂﬂ%
1PAF Lo /o,lgz ojlad /pidia 0)9s , | *
-

Ol huzo Sl sgy pale Gazsl g s ol soliliad


http://ijhe.tums.ac.ir/article-1-5497-fa.html

Downloaded from ijhe.tums.ac.ir at 21:45 IRST on Thursday October 18th 2018

SRed 9 b, sues

Eslamian S, Abbaspour KC. Application of SWAT
model to investigate nitrate leaching in Hamadan—
Bahar Watershed, Iran. Agriculture, Ecosystems &
Environment. 2010;139(4):675-88.

27. Joekar-Niasar V, Ataie-Ashtiani B. Assessment of
nitrate contamination in unsaturated zone of urban
areas: The case study of Tehran, Iran. Environmental
Geology. 2009;57(8):1785-98.

28. Groffman PM, Law NL, Belt KT, Band LE, Fisher
GT. Nitrogen fluxes and retention in urban watershed
ecosystems. Ecosystems. 2004;7(4):393-403.

29. Neshat A, Pradhan B, Javadi S. Risk assessment of
groundwater pollution using Monte Carlo approach
in an agricultural region: An example from Kerman
Plain, Iran. Computers, Environment and Urban Sys-
tems. 2015;50(1):66-73.

30. Norbakhsk R, Ansari F, Irani KD. Determination
of nitrate pollution in both natural mineral waters
and bottled/packaging waters in Iran. Research Jour-
nal of Biological Sciences. 2008;3(9):999-1003.

® ﬁ%
_'/,%Q J VPAE Lo /0 lg2 6o /i 0,95

Uil buzo Cublsgy pale gazsl g fy ale soliliad

54


http://ijhe.tums.ac.ir/article-1-5497-fa.html

Downloaded from ijhe.tums.ac.ir at 21:45 IRST on Thursday October 18th 2018

% @
o o
" of Environ™

Availible online: http://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2016, Vol. 8, No. 4

0

&

G

HERLTHAND ENVIRONIHENT

Original Article

Predicting Nitrate Concentration in Groundwater Resources using
Lumped-Parameter Model: Case Study in Qazvin Plain

R.S. Hajimirmohammad Ali!, H. Karyab!*

1- Department of Environmental Health Engineering, Faculty of Health, Qazvin University of Medical Sciences, Qazvin, Iran

ARTICLE INFORMATIONS:

ABSTRACT

Received: 7 October 2015;
Accepted: 26 December 2015

Key words: MNitrate, Ground-
water resources, Monte Carlo

Simulation, Lumped-parameter
Model

*Corresponding Author:
hkaryab@gmail.com
Mob: +98 9127830583
Tel: +98 2833237269
Fax: +98 2833345862

Background and Objective: The concentration of nitrate, factors affecting
the balance sheet, and the changes in an aquifer is of utmost importance.
Because modeling is an efficient method to predict the concentration of
ions in water resources, in this study using lumped-parameter model and
Monte Carlo simulation model, the nitrate concentrations in groundwater
resources of Qazvin Plain were estimated and analyzed.

Materials and Methods: A total of 19 wells in different climates of
saline watershed in Qazvin Plain were selected and entry and exit routes
of nitrate to these sources were analyzed using lumped-parameter model.
Finally, Monte Carlo simulation was used to determine the probability of
the estimated nitrate concentration in aquifer.

Results: Application of lumped-parameter model for a part of a part of
groundwater resources in Qazvin Plain watershed predicted the nitrate
concentration in the range of 8.12 to 15.94 mg/l. The maximum
concentration was estimated in cold-dry climate with 12.8+0.04 mg/L.
Moreover, it was found that the difference between the estimated nitrate
concentration and factors affecting its concentration in different climates
was significant (p<0.05).

Conclusion: Despite the predicted concentrations of nitrate in the study
area were in accordance with the Iran national standard for drinking
purposes, the cumulative probability of Monte Carlo simulation showed
that the possible violation of nitrate from the safe limit of 10 mg/l in the
study area is 90% (p = 0.005).

Please cite this article as: Hajimirmohammad Ali RS, Karyab H. Predicting nitrate concentration in groundwater resources using Lumped-Parameter
Model: Case Study in Qazvin Plain. Iranian Journal of Health and Environment. 2016;8(4):459-70.
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