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1- Deterministic 2- Geostatistics
5- Radial Basis Functions (RBF)

3- Inverse Distance Weighting (IDW)
6- Local Polynomial (LP)

4- Global Polynomial (GP)


http://dx.doi.org/10.29252/jwmr.10.20.158
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.20.4.9
http://jwmr.sanru.ac.ir/article-1-791-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-13]

[ DOR: 20.1001.1.22516174.1398.10.20.4.9 ]

[ DOI: 10.29252/jwmr.10.20.158 |

AT

4 oly adls VY 5l (gpSaigei L (V) ohlSen 5 gpebid o
4 anilp o ol S Gl > Sl (Sogll b))
b s9sS plSaly Jho bl mye yiaghS VYo e Cang
wlis cble lp by il oo e Voo 86 ail
) ity (enjnj s

wejny sol cuas adlas  (F) oKen g LB
B e By Jled s d)’pw slacdds
Sl Jgome Shom)S gy I pasigel Ol clale
ol (drejpj Sl (&S Al ganaigy 5 adlas
o als cdale oanagy ¢y (YY) LSy obgl ages
Siom S by 5l 4S5 5988 > &ly 40 b (e
Sl e o alps cdale ola oals LS eolasiwl
S (Kly > 5 03,8 o )5 Pl Sy Jre
S @iy il lelp dg (Mo 1) awgie
P ol cbls e (eejpi @l s (S
Dy ixio Slye 3929 Jd> 4 Vil j0b 55 e

g s G Sl poyp pslaie 4 lagh oyl
Al a5 b 5 Jlolime; slagslyy <> s b))
Doz Redpil > > Sl S bl ganay
S Y L iy 4d8 385 L (oren A5 plox]
9o Sl Olie 595 2 Bl s g9 WU ()
)5 58 oy

gy g 2lge

ol 53 sloga— redpils Cubd (imgl 3)90 03gixe
oz 3l by a Jld 5l e cpl bl o sl
4 8§ ol el ady g wedeil plend
Sbglopd & o 5l g Jlog g ol bglivs
g — el cuds (ol 23S e Jate pudil g bl
A5 D950 slad 4 sk ye 3ble gja oeldl bl
SLEL @ p CulS pj odgae (pl (55)5LaS (1)) odes
9 &ye yashS AV ply ool cpl g bl e LSy
oM (£ S g0l ¢ iyl 035450 ;3 dg>g0 ol> adls OO
slaols Cusdge g g edgie (V) JSS
e o s |y eddd (o)l pdiged

ol @il (2liig)d 0 Ll et odlil (6sS5sly
2 el pl slrodly I e godliinwl Cijso p
@ 2sde b nagg s (2bpg» slahs)
he) 2 meme $xSope g 12l & amye plis
cage o5 Wil ol glayehl ()5 A wejls
dgde il sy s g Yo JIA ol Sen
(V)

Pl Gl (W) edpgiere g mSlrgly
ol o Ll (5550501 blis) dges dlaws oS sladses
B (mhad gla gy b auslie )3 Jgene Sim S b,
Ol 488 axg lp F)lgen j5uS bskd 5 555
) A oo ol b i) ol aw olas

Solelime) ooy 4 (W) ohlen 5 ope b
LSL“"T’L.’.Q”-’ )‘l oalawl b u\)...».s s odl> ox Ggl.g.o9)3
Ojs O ) ool b pomen 5 S yS it
@l oy )5 ploml it laglsi L alold ugSas
Ol Hlel e Cilisee slaby) lawg (olewd 4j20
poodd il Jhe cupe pleis & 698 Jae oS 0l
e 2logd (nye Jyese SS9 03 Clialie
Bl (e el pleel 3 Jslore i e (g
ol At 4Sed Gl psliledr () ploygd g 03l5)S]
3l ploxl (pdmgly dede Cudd (Gwojpj o e Sy
8L bls syl glpy Ko, gy 5l ol o &S
ol g0 ges edlaiw] dipy aSd v Hliel 5 odalis
SBl gp SiomyS Olys 4 Gop SmyS Giagk
sl Sl b ¢y (7) GhlSen 9 (2d 03
odliul (obiygy Al glaby) I 2,8 b (e
P9y O Olisd (Jgeme Sz S by 45 WS
Olpass wyp Baa b (V) o )Ken 5 (000 i bl
oitn g ol dils T g9y g |y gl ol S
s yuuss S i 20 poo] odislis liw os (635 ye
Dg Sim S (2bobe Uh9) e 5 b S
ey Sloj Sl (yp 4 (F) OhlSen 5 sintnsSos
PSS Sin S glaghy) S8 4 ol
Ohgy &5 A ol i) @l wshy e sl
o s cdale 5yl 50 iy LIl cel Ko S8


http://dx.doi.org/10.29252/jwmr.10.20.158
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.20.4.9
http://jwmr.sanru.ac.ir/article-1-791-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-13]

[ DOR: 20.1001.1.22516174.1398.10.20.4.9 ]

[ DOI: 10.29252/jwmr.10.20.158 |

Ve g — sl cudd s Sl Ol s )3 Jlol e g (A (slasby) dumlio

wrees

PR

640000

d)l.)ﬁdi}gj dl.lbbl% Mﬁ}a 9 Q)“'Daf b.)s.).?m -\ Jim
Figure 1. Research Area and location of sampled wells
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1- Global Polynomail Interpolation (GPI)
4- inverse distance weighting (IDW)

2- Local Polynomail Interpolation (LPI)
5- Semivariogram

3- Radial Basis Functions (RBF)
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1- Range of Influence 2- Sill)

5- The coefficient of determination (R?) 6- Root Mean Squared Error (RMSE)
9- Kernel Function
12- Kernel Function

8- Order of polynomial
11- Order of polynomial

4- cross validation

7- Mean Absolute Error (MAE)
10- Kernel Parameter

13- Kernel Parameter

3- Nugget Effect
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Table 1. Statistical analysis of measured nitrate
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Table 4. The best semivariogram model characteristics
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Abstract

Nitrate is one of the most important pollutants of surface water and underground water
resources which has adverse effects on the health of consumers. Due to lack of sufficient
opportunity and budget, in practice, full and timely sampling of all wells in each area is not
possible. So the amount of nitrate in certain parts according to the adjacent groundwater is of
particular importance in studies. In this study, data from 55 observation wells at 902 Km2 of
Ghaemshahr-Jouyar plain were wused. The accuracy of deterministic methods and
geomorphology were evaluated to determine the most suitable method for determining spatial
variations of nitrate. Among all the methods of interpolation, simple co-krigination with
auxiliary calcium was identified as the most appropriate method. RMSE value was obtained
7.45 mg/l, MAE equal 5.95 mg/l and The coefficient of determination 0.47 J-Bessel variogram
model has the most powerful spatial structure. Using the land use map of Mazandaran province
in the Research area also showed that the highest nitrate values were observed in the urban area.
The results showed that the highest nitrate pollution was in Behnamir and from the coastal areas
of the Caspian Sea and in all areas it is within the permitted limits.
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