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Figure1- Study area location and  distribution of
sampled wells

Figure2- Geological map of the study area
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Geological characteristicsSignGeological characteristicsSign

Thick dolomite and limestone unit partly cherty with
thick shale intercalation soltanieh F M

PEs
High level piedmont fan and valley traces

deposite

Qt1

Massive to thick limestone and dolomite jamal F M
Pj

Low level piedmont fan and valley traces deposite

Qt2

Polymictic  Conglomerate and sandstone
PlC

Dark red medium grained arkosic to subarkosic
sandstone and micaceous siltstone lalun F M

EL

wind sand deposite and back shore sand dunes
Qs

Dolomite flaggy limestone containing trilobite
sandstone and shale mila F M

Em

Salt flat
Qsf

Salt dome
Eos

Greenish gray shale and gray limestone
TRn

Conglomerate and sandstone
Pec

Red marl gypsiferous marl sandstone and
conglomerate upper red F M

URig
Sandstone siltstone and claystone variously

alternating with thin coal seams

Js

Alternation of shale marl and limestone sheshto
F M

DcshThin to medium bedded argillaceous limestone
and thick bedded to massive grey orbitolina

bearing limestone

K t

Sandstone marl and limestone
E s

Red and green silty shale gypsiferous marl
sandstone and gypsum lower red F M

Lr

Table1- Properties of geological units
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Table 2- Summary results of statistics of wells

ParameterUnitCountMaxMinMeanSDSkewnessCV%

ECμmoh cm4219110983480850471.6105

Na42813154.213.80.325

Mgmg lit4229.21.78.87.41.584

Camg lit4250.7210.29.72.295

HCOmg lit427.21.83.61129

TDS
mg lit4212600630310332781.6106

THmg lit4239751919508401.888

Table 3-Correlation coefficients of data of the chemical analysis of groundwater

THTD
SH
CO

CaM
g

N
a

EC

1EC

10.52**Na

10.260.92**Mg

10.93**0.10ns0.80**Ca

1-0.29ns-0.17ns0.36*0.11ns-HCO

10.11ns-0.80**0.91**0.51**0.99**TDS

10.87**0.24ns-0.99*0.97**0.17ns0.87**TH
ns
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Table 4- Variogram of parameters of variables

ParameterModel
Nugget
effect

Sill
Spatial

dependence
Major
Range

Minor
Range

AnisotropyRMSE%ME

ECGaussian0.0120.160.072513.81.810.005-0.03

NaSpherical502000.3311.4111.0423.2-1.1

MgSpherical0.0020.0910.0214.56.32.292.9-0.01

CaGaussian0.220.630.3524.414.53.3934.3-1.4

HCOSpherical0.11.130.0914.45.32.7222.2-0.04

TDS
Gaussian0.0130.160.0825.313.91.810.007-0.03

THSpherical0.0240.110.2224.315.51.570.026-0.02
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TH Total Hardness

Bicarbonate HCO

Ca Calcium

Mg Magnesium
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Figure3- Zonation of characteristics of water quality in Yazd-Ardakan plain with Simple kriging method
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Abstract

Investigation of Possibility of Groundwater Quality Zonation in Arid Regions Using 
Geostatistic (Case Study: Yazd-Ardakan plain)

F. Fotouhi Firoozabad1, A.Talebi2 and H. Afkhami Ardakani3

Received: 2013/07/12        Accept: 2014/08/12         

   Nowadays, due to water resources scarcity (especially in arid regions), groundwater resource quality and 
quantity management is essential. In this research, spatial variations of chemical characteristics of groundwater 
such as EC, Na, Mg, Ca, HCO3, TH and TDS were investigated in one-year period(2010-11) based on the 
data collected from 42 deep wells of Yazd-Ardakan Plain. In order to prepare zonation characteristics of 
water quality, Simple kriging was used. The results showed that the fitted model to the variogram of Ca, 
TDS and EC are Gaussian. Homogeneity of variogram model of these three parameters can be considered 
due to positive, significant and strong correlation between them and the same spatial variation in aquifer. 
Best Model variogram for Na, Mg, HCO3, TH is spherical. Effective range of investigated indices was 
approximately obtained between 5 to 104 kilometers. Effective range of EC, TDS and TH and the effective 
range of Na and HCO3 were very similar in the plain. RMSE criteria was obtained less than 40 percent for 
all indices that shows the accuracy of estimates. Agreement of correlation between the observations and the 
maps showed good accuracy of variogram model and Simple kriging method for zonation of characteristics 
of ground water quality in Yazd-Ardakan plain.

Keywords: Simple  kriging, Geostatistic, Groundwater, Yazd-Ardakan plain.
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