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Fig. 1 a) Location of the study area and b) Map of land uses
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Table 1 The basis of water quality classification by
WilCox method

SAR EC
Range Class Range Class
0-10 S1 250-750 C1
10-18 S2 750-2250 c2
18-26 S3 2250-4000 C3
26-32 S4 4000-8000 C4
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Table 3 Descriptive statistics of EC chemical parameters

Interquartil Interquartil Media  Kurtosi ~ Skewnes Stan_da.rd Averag Maximu  Minimu  Paramete
e Range e Range s s Deviatio m m ;
(Q3) (Q1) n
2675 1315.5 20615 2.0021  0.0572 827.1 2004.2 3750 785 EC
1
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6.15 ; ; ‘ , ‘ 9
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Q0.8
396 ; ; 0 54
c i | |
i M | L
1,75 et Y :
oty o 8T : L 4
224 A AN 09 06 0 045 09 1M AT 2% 079 108 138 16192 2% 28 M6 M5 3%
Standard Normal Value -

EC el sln (oS b -F U
Fig. 4 Regression line for EC parameter
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Fig. 3 EC histogram
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Table 4 Descriptive statistics of SAR chemical parameters

Interquartile  Interquartile

Parameter Min Max Mean SD Skewness  Kurtosis Median Range (Q1)  Range (Q3)
SAR (Before
Normalizatio) 661 61533 27.252 14.854  0.5308 2.036  24.846 14.174 36.631
SAR (After ) 0763 41106 31433 06019  -0.223 22613  3.2113 2.6513 3.6536

Normalizatio)
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Fig. 5 SAR parameter histogram of a) before and b) after normalization
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Fig. 6 Regression line for SAR a) beforeand b) after normalization
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Table 5 Evaluation of the accuracy of interpolation methods for parameters EC and SAR

Parameter  Interpolation Semivariogram C0/(C+C0) Mean RMSE R?
SAR Ordinary Circular 0.425 0.033759  13.8851 0.75
Kriging Spherical 0.53 0.01079 13.895 0.76
Exponentioal 0.439 0.0433 13.888 0.73
Gaussian 0.443 0.01008 13.85 0.77
Quadratic equation 0.492 0.0538 13.908 0.7
IDW 0.10108 14.6333 0.64
Global 1348 167669 0.5
Polynomial
Local
Polynomial 0.135 14.08771 0.67
Radial Basis 0.06 14.53 0.65
Function
EC Ordinary Circular 0.703 46.74 806.5096 0.61
Kriging Spherical 0.692 63.33 797.89 0.68
Exponentioal 0.656 65.84 805.56 0.61
Gaussian 0.58 60.84461  799.0691 0.67
Quadratic equation 0.624 65.809 806.5096 0.61
IDW -7.563725 872.8895 0.49
Global 11.98076 851.8165  0.52
Polynomial
Local 2718 84187 0.58
Polynomial
Radial Basis 5.17 870.65 0.5
Function

plo p Sz S slagts, a5 ol plis ey p; o
o as ‘_;)ilo Sldlao ..xj)b ;;\.:.7;?) )Lo]w.a)’ ‘_;Lavu‘b”
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Fig. 7 a) EC variable interpolation using kriging method and spherical semivariogram. b) SAR variable
interpolation using kriging method and Gaussian semivariogram

&S 8§ algs gl o3l mu ;0 SAR Ll jolie
ol &S aes e iy 1) YY1 5 e polie S5 dibs
6555185 y5el g oolital by slacT 4 bgs e aiils
iy ol CatS Calise gladids ands Colys 0.l
aadi 9o Gl 5l oV Jgaor olul 2) (65,9l8S 4>

(-2 JSs) o ags EC 9 SAR oo gamails
a4 Jld (e o ciS slaainb 4 uis
aiab f(S1C2,S52C2) gy 5 e oS a ab¥as

Environment and Water Engineering

555y g Jao Jeloxs gl -Y—¥
I, aises EC g SAR ;5518 g0 bl 5 uSsShg jlog0
S (Y Jgoz) oS oo gnaib e IS VE o
B g 5,00 iSlas g J8la> L S4C4 4 S1CL1 wlal
Sloojl 4 az g5 b aites (oLl Fo g (e oS 4
5 EC bl 90 Gln SsShs o9, bawsd ol
Ol polie 4 a2 LEC sl yol> iagh 0 SAR
5o Bk jlwog aalys C3 9 C2 o5L g0 Jols Lads

Vol. 7, No. 1, 2021

O (wdign 9 ) lazma Zm
\\“’ [~
‘\_/vj

\f. . )Lea A o)Lo...‘L Y 0,99


bshahmorady@gmail.com
Typewritten text
112


VY i) Lol i Ol 5l Jas

gy % iy 2l Sk gladinl Colue —F Jga Y «S83C2,S1C3,S2C3,S3C3) L wgin e aS

oS5k aalb )y (S4C2,54C3) bl ciS a il
Table 6 Area of groundwater quality classes by L 7 ) WL
W“COX method RO Lgl—mu‘ (85) L)a?_.’ osla ! J_DlSJ.».C “’y"‘aj
Area (Ha) Class Area (Ha) Class 3l plas e cole a0 o lii adhaio o (ol
33882.87 S2C3 2693.83 S1C1

o...\_mc\_‘»‘)‘ (?) Jju\_'> e )l_.sﬁ D D o me u_a‘

157842.76  S3C3 7657 S2C2
4783825  S4C4 21723853  S3C3  a il oay by e i gl (S e el
184406.38 S5 82696.82  SAC2

Soo7 86 s S s VIVYYA  ha sgu > el Ly S3C2
Colwo Ly SIC2 il 4y by o iy oo

o032 Ol CadnS S oo g li-Y-F
e Glyeas alie slbeasl pleaid (18,5 i ol

CodS o9 CobS @i o b gladds lg5 oo adl (<) %
el Caz ooliiul BBLé 5 csliol coasS chwgie dﬂ*’ E

[-26°0'0"N

5 plaS e b aeye (0 -1 JSE) o5 s ) 5 0las O

/a\ 9 “—’P ‘-’T 0‘9_,_;4_; Oy LSLQ"-’T )‘ /\ MEC T l-25:30'0N
25°30'0°N
Slalllas osgaze ;o 1 oolinal LB é O olsieas YV, R

J;@),.c 9 &_AMLA[J LsL(b:UL.Jo p.’é.t‘ Cols ilosls J...iw; 25°0'0N s2€3 sic2 5

T T T T
59°30'0"E 60°0'0"E 60°30'0"E 61°0'0"E

- — — - I-25°0'0"N
2585 0w B MU

adhie 08 ©oiz 5 S0 ez slagise o ool —— "
JS5) o2l o)l 4t 4 azgi b ilonigdly Slallas ) 9

05> & I, VFVED ha coluw )5S ool oo -)
5 S Jlods jo ool ol pliel Cand Wlosls plais]
CotnS 4l dwslie b loadsadly Sldllae adlaic 55,0

[F26°0°0"N
26°0'0"N -]

W0 atiie (555laS ool Akl b e slaol
Slazs 3105 slosgaze yo Lol cpl 51 Fee s A sgos a5
S w9 CadS glls WSSl gandads ulul 5 aS
Lt o b lbasgina ;5 3l 5 Conl (55,5025 e

T T T T
59°30'0"E 60°0'0"E 60°30'0"E 61°0'0"E

I-25°30'0"N
25°30'0"N-]

Wloadsxdly cuslial g
OI5y & o) ol oS sleai b (-1 S
9 659laS Bilas sl sy ol cudS (.S sShy
G)L:J."
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Table 7 Area covered by groundwater quality classes

Area Covered % Groundwater Quality
0

9.83 G C(;assesl_ method and b) Groundwater quality for agricultural
' 00 Qua Ity and irrigation uses
51.09 Medium Quality
16.19 Poor Quality
22.83 Useless
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Abstract

Using unsuitable quality water for agricultural purposes has negative consequences on plant growth and the
soil physical properties. The aim of this study was to investigate the spatial changes in ground water quality
with agricultural applicability in central Chabahar and Kenark Distircts. For this purpose, we first performed
interpolation for EC and SAR parameters from 40 wells in the study area in 2019. Then we employed
inverse distance weighting , global polynomial, local polynomial, radial basis function and kriging with
circular, spherical, exponential, gaussian, as well as quadratic equation semivariograms; the most suitable
method for interpolation was selected baed on the Root Mean Square Error (RMSE) and coefficient of
determination (R?) criteria. The research found that kriging interpolation method with a Gaussian variogram
having RSME=13.85 and R?=0.77 was the most suitable methods for interolating with the SAR paramete
and the kriging interpolation method with as spherical variogram having RSME=797.89 and R?=0.68 was
considered as the most suitable methods for interpolating EC. Then, based on Wilcox method, the
groundwater quality map for agricultural and irrigation uses was prepared using the spatial variation map of
two parameters, EC and SAR. The results showed that the quality classification of the groundwater in the

study area was: about 10% as good, 51% as fair, 16% as poor, and about 23% as unusable water.
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