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Figure 1. Location of studied area and selective well of Kerman plain
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3- The sill

4- The range of Influence
5- Nugget Effect

6- Interpolation

7- Cross validation
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Table 1. Characteristics of the best fitted Variogram to Cl content in studied years

Slagp ¢ gorme sle ol )
sl SNan s b asls wle Slaskad Je &S bl
. . The range of ) .
RSS Correlation  Spatial structure Sill Nugget effect model Quality parameters
influence

sl WV S

0.175 0.94 0.996 101700 2.246 0.009 Exponential 1996 chlorine
s \YWAD S

0.132 0.914 0.956 106200 1.698 0.075 Exponential 2006 chlorine

WWVO dlo Sl (funs 23 T S ol S g05ly =Y s gl
Figure 1. Groundwater chlorine variogram in the summer of 1996
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Figure 2. Groundwater chlorine variogram in the summer of 2006
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Table 2. Characteristics of the best fitted Variogram to electrical conductivity content in studied years

Sl o gae Sele ot
el ;Lw el 556 aels Pt Glasks Joe &S bl
. . The range of . Nugget .
RSS Correlation Spatial structure ) Sill model Quality parameters
influence effect
b VO S Sl el
0.0463 0.918 0.999 79800 0.84 0.001 Exponential 1996 Electrical conductivity
S5 WWAD _SG Sl caluta
0.0393 0.897 0.954 37500 0.6080  0.028 Spherical 2006 Electrical conductivity
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Figure 3. Groundwater electrical conductivity variogram in the summer of 1996
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Figure 4. Groundwater electrical conductivity variogram in the summer of 2006
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Table 3. MAE and MBE values for each of the chlorine underground water interpolation methods in 1996 and 2006 years

VWA Oliusls VO Oliusls b 0o sl
Int lati
2006 summer 1996 summer fterpotation
methods
e 5Ske sladi sl Sl pe ke slad sed ke
MAE MBE Estimated Slodalis MAE MBE Estimated Slodalis
mean Observed mean mean Observed mean
7.972 -3.077 15.579 18.656 6.382 -2.200 10.357 12.557 Log- kriging
9,023 -4.845 13.805 18.656 6.685 -3.874 8.683 12.557 idw-1
8.759 -4.301 14.355 18.656 6.563 -3.449 9.109 12.557 idw-2
8.879 -3.574 15.082 18.656 6.922 -2.844 9.713 12.557 idw-3
9.497 -2.812 15.844 18.656 7.486 -2.196 10.361 12.557 idw-4
10.054 -2.162 16.492 18.656 7.989 -1.637 10.921 12.557 idw-5
9.080 -0.426 18.230 18.656 7.142 -0.261 12.297 12.557 kriging
\YAD K] \Y¥VO JL« B u'gi}:g‘ C,._g‘..\A u.“.Ll b‘,): 6\.@.&‘3) )'| «SJ_}A L;‘Jf MBE jMAEﬁbuﬁ—f dj.l?
Table 4. MAE and MBE values for each of the electrical conductivity underground water interpolation methods in
1996 and 2006 years
YYAQ QLZMJU \YVO QLZM.;U Qj)) 6@&})
sb
2006 summer 1996 summer Interpolation
oSl o Sl o Sl o
B Slads pod B Slad yoi . Slads pod
.” 6\ sdalis .* (5]a.,\.hu;ﬁ .* (5‘0.).;!&
Estimated Estimated Estimated
Observed Observed Observed
mean mean mean
mean mean mean
1164.318  -316.823 2689.390 3006.212 910.373 -225.105  2147.819 2402.924 Log- kriging
1182.459  -514.496 2491.716 3006212 924.711 -433.476  1969.448 2402924 idw-1
3006.212 2402.924
1176.227  -447.937 2558.275 913.245 -387.942  2014.982 idw-2
212 2402.924
1260.365  -374.864 2631.348 3006 980.932 -330.988  2071.937 029 idw-3
212 2402.924
1350.716  -236.434  2705.778 3006 1057.308 -267.327  2135.597 02.9 idw-4
3006.212 2402.924
1424.335  -236.858 2769.354 1124.094 -210.685 2192.239 idw-5
3006.212 2402.924
1206.248  -287.023  2719.19 1078.936 -68.642 2334.282 kriging
3006.212 2402.924
1319.858 -79.424  2926.887 923.476 -245.554 2157.37 cokriging
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Figure 2. Chlorine spatial zonation map of Kerman plain (mEq/L) in the summer of 1996
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Figure 3. Chlorine spatial zonation map of Kerman plain (mEq/L) in the summer of 2006
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Figure 5. Electrical coductivity spatial zonation map (i1 mho/cm) of Kerman plain in the summer of 2006
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Abstract

Investigating the Spatial and Temporal Variation of Groundwater Quality Applying the
Best Geostatistical Estimation (Case study: Kerman Plain)

S. Mohamadi' and A. Salajegheh?
Received:2010/06/02  Accepted : 2010/10/25

Recognizing of critical zones of groundwater quality is one of the most important issues about researches
in water fields. The goal of this study is to determine the spatial and temporal variation of groundwater
quality factors such as electrical conductivity and chloride ion contents using the best suited geostatistical
estimation in Kerman plain on 10 years period (1996-2006). Also, the best variogeram model and parameters
related to model of EC and CI contents will be determined. Findings of variography analysis for Cl contents
of groundwater quality data in the beginning and the end of study period showed that the exponential
structure is the best spatial model fitted to this parameter. Thus, its effect range increased from 101700 to
106200 meter and sill contents decreased from 2.246 to 1.698, during 1996 to 2006. The best model fitted
to electrical conductivity spatial structure became exponential in 1995-1996 and spherical in 2005-2006.
The results of geostatistical analysis show that effect range and sill contents of EC decreased from 79800
to 37500 meter and 0.84 to 0.608, during 1996 to 2006, respectively. Comparing of interpolation methods
of groundwater quality data introduced log kriging method as the best approach for Cl and EC zonation
maps. Cl zonation maps show an increasing trend of Cl content in all plain areas in 10 years period. Thus,
ClI concentration in the input region of plain increased in the range of 3.03-13.01 in 2006.Intensity of Cl
content occur in north outlet of plain near well numbers 27, 28, and 33, and Cl critical core of western
south of plain near well number 19 show an increasing trend. Our findings showed an increasing in EC
content, especially its spatial spreading in west and north outlet of Kerman plain and Kerman city in 10

years period.

Keywords: Quality, Ground water, Kerman plain, Cl, EC, Geostatistics.
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