3 ooliiwl b (8359Ls” 9 O 4o Bilan g Oliudmy Cubid (o) 23 ST Cudes” S0 O i iy 9
Sl cpmod S 9

v .. Y N *
Sl Jldlgl 5 olall om0y dad

H_piri2880@yah00.com dgis wss 5 oliils «oT wdign 035 65 573 (62l ¢ shams okins 5 =¥
Agln 6“}:4'5 4@,&3‘: ‘_g)')}u‘f s isls L;.)T g a})f Hlidls -y
S 0y, S ¢l ol ale il ¥

A AATEEPR I A/ VA 8L 55 G 56

o>

Ol RS s GOl wiile Fgliia lphad b o 8uiS mall qilia (2 et 3 (K1 Ol & o p2j ol (5W0 ks
Coodl (duajp s O @lie (S il 9) 0l -l 9y &1 9, orab el 9 (b oYl 9 (F,b (lall Cuw 4 4385
Silw Jdto Bua b gy owl Cowl (duojp; (O] Wl pio (sBCwud I (S Of CudS Juloi g 3,15 slodlall G548
0 O B pan Caa (55l (w5 Sy, 31 83l U iy Cundd (0325 S O atlrowd (SS9 (e Ol i
bji ‘_glb‘;ﬁs Js )' Mg 9 Ca 4pH 4HCO3 TDS Cl EC cSO4 SAR (Na ‘_glh).:.o‘)b ol 433; pb{dl ‘_;”31..»5 9
of S 0315 9 S 1)8 cwiypr D550 B 031> (4391 Jloyd Tl 42 il QL] ol adils Y ) boype O CadS 31 9 (o)l
NS dloe B ol sl ol s 01592519 9 b 01,592 )lg Jalodi g 525 e X35 Jlo 5 S 0y Y (g 42 Jlo
4 Comd (298 B (55 2 )bl o) S, 315 QUi guls (85 g0 il (o) (pdg, 3 3Ll b gl (2!
Sl g1y 9 Siamy S5 (9, Cl 9 SAREC (Ca Mg (s oyl sl (55l St (19, (32 550 3,15 (re (S0,
2,90 39 (539U 9 e B S 51 W ola OF CudS (prizmon bl 0 S S (199, TDS 9 Nac HCO; pH. SO,
Oaejlyd ;5 B oly (ol OF B s g 039 YU b oy 51 15 o (o Cumd 5 (om0 IS i gl (Cd )5 1,8 ow,
ignd (o0 b dlg) )3 (Sj98 g (551w y Sl 55 ol a5 5l 9 05 o0 S (g pddehi (A g (il jed sy

&ﬁﬁ}ft&:ﬁ;gbl’ﬁ) G&TJT\;.:I:;tQtMeu.C_«;) (ol wuls”

Spatial Variation of Groundwater Quality for Drinking and Agricultural Plains
Bajestan Using Geostatistical Methods

H. Piri', H. Ansari’ and A. Bameri®

1- Ph.D. student, Water Engineering Department, Ferdowsi University of Mashhad.
2- Associate Professor Water Engineering Department, Ferdowsi University of Mashhad.
3- M.Sc., Faculty member of Zabol University, Department of Soil Science.

Received: 7 April 2013 Accepted: 22 Oct. 2013

Abstract

Groundwater aquifers as one of the main sources of water is faced with different risks such as loss,
reduced food due to decreased rainfall and natural and non-natural contamination. Thus, monitoring of the
quality of groundwater resources and water quality analysis is one of the important parts of groundwater
studies. The aim of this paper was to model the spatial variability of chemical properties in groundwater
using geostastical methods in Bajestan plain in located Razavi Khorasan Province. Hence, 61 water
samples were collected from different wells of the plain and some parameters of groundwater such as Na ¢
SAR «SO4 <EC «Cl «<TDS<HCO3 «pH ¢Ca and Mg were selected and were evaluated. First, normality of the
data was tested and Log -transformed was applied to some parameters in order to make its frequency
distribution more normal. The analysis of semivariograms and cross-semivariograms of different
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parameters were calculated. After selecting the optimal semiovarigrams based on statistical amounts of
RSS and R?, some candidate gridding methods including Kriging, Cokriging and Inverse distance weighted
(IDW) were examined to determine the best method for creating the interpolation maps and the quality of
that were tested by Cross-validation. The results showed that geostatistical methods of Kriging and
Cokriging had high ability for interpolation and estimation of spatial variability of selected parameters
compared to the IDW method. Also, results indicated that best modeling method for the parameters of
Mg:Ca <EC ¢« SAR, so, and Cl and other parameters such as Na, TDS, HCO3 and pH was Cokriging and
Kriging method, respectively. On the other hand, the quality of water wells was examined for drinking and
agricultural utilization. The results showed that the salinity and sodium adsorption ratio was high in most
of the wells. Thus uncontrolled utilization of them for long time caused salinity and reduce soil

permeability and intended for drinking are caused the deposition and corrosion in pipes.

Keywords: Bajestan plain, Water quality, Geostatistics, Kriging, Cokriging.
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