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Abstract

Groundwater is one of the most important sources of fresh water. With the increase in world population and water demand
for agriculture and urban use, the need for water resources has risen, with groundwater playing a crucial role. In this study,
Dasht aleShtar, a typical region of Iran with a temperate climate, was selected as a case study to evaluate the quality of
groundwater in the region using data from 17 observation wells between 1366 and 1397. For this purpose, information
from deep wells in the plain, including pH, K, Cl, EC, TDS, Mg, HCO3, Na, SAR, SO4, TH, and Ca, was utilized. The
Mann-Kendall test was used to check the trend of changes. The results showed that the patterns of changes in pH, K, Cl,
EC, TDS, and Mg parameters had an increasing trend, and this increase was significant at the 95% confidence level. On
the other hand, because the Z-statistics of HCO3, Na, SAR, SO4, TH, and Ca parameters were negative, their changes are
decreasing. However, the decreasing trend of Ca is significant at the 99% confidence level. To measure the relationship
between groundwater quality variables, Pearson's correlation coefficient was calculated for the Al-Shatar area. The highest
positive correlations were between TDS and EC (R=0.98), Na and SAR (R=0.93), and HCO3 and TH (R=0.93). The
correlation between Ca and TH (R=0.80) is also noteworthy. Using ArcGIS software, a map of groundwater quality
parameters was prepared in the study area for quality assessment. According to the water is suitable for agricultural use
in the region. Schuler's diagram shows that all examined samples are in the good drinking class.
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Table 3. Descriptive statistics of studied qualitative parameters

b oSk Sere Syl o> Sl Nsx S aiS
TDS(meq/L) 286.84 24.03 232.13 33229 -0.25 -0.38
EC(uS/cm) 444.2 38.65 362.63 516.67 -0.19 -0.45
pH 7.4096 0.3446 6.66 8.1045 -0.48 -0.01
HCO3(meg/L) 3.6093 03177 2.83 41578 -0.38 0.15
Cl(meg/L) 0.43975 0.05432 0.33125 0.5525 -0.30 -0.48
SO4(meg/L) 0.4180 0.1924 0.0375 1.0220 1.46 3.69
Ca(meg/L) 31232 0.2953 252 3.6647 0.03 -0.42
Mg(meq/L) 1.1557 0.2149 0.7763 1.67 0.33 -0.27
Na(meg/L) 0.1889 0.0904 0.0392 0.3317 -0.33 121
SAR 0.1488 0.04916 0.05550 0.2215 -0.44 -0.99
TH(mg/L) 214.03 14.88 185.63 2425 -0.68 -0.89
K 0.04086 0.03630 0 0.1660 1.25 2.99
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Table 4. The value of Mann Kendall ststistics of qualitative parameters in annual scale

sl TH SAR Na Ca SO4 cl HCO3 pH EC TDS K Mg
ol 0.79

i 2186  -1.93 162 277 082 0.60 -1.03 0.43 0.34 0.01 2.02
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Fig. 3. The graph of changes of Ca and Mg parameters in a period of 32 years
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5 EC \HCO3 g EC (2 558 axgi bl ot (Siod S5 a5 0l (Li3 (rizrad gl 09500 (o800 (gl Pl sloy] 8
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Wawlodds ooloylis O Jgaz ,0 a5 Hsbyles .(Magesh et al., 2013) oS oo 5L ol pH J5u5 10 (oo (i Olo S (glgimmo
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Table 5. Pearson correlation coefficient between different parameters of groundwater quality

Ec TDS PH Ca Mg Na K Hco3 Cl So4 Th SAR
Ec 1
TDS 0.981* 1
PH 0.336 0.369* 1
Ca 0.609** 0.612** 0.093 1
Mg 0.231 0.232 -0.19 -0.353* 1
Na 0.196 0.175 -0.556** 0.146 0.377* 1
K -0.04 -0.082 -0.16 -0.215 0.342 0.512** 1
Hco3  0.705**  0.0676** 0.612** 0.706** 0.150 -0.046 -0.02 1
Cl 0.288 0.263 0.054 0.164 0.011 0.515** -0.323 0.156 1
So4 0.06 0.096 0.339 -0.063 0.220 0.236 0.086 -0.454**  -0.043 1
Th 0.772** 0.775** -0.046 0.737** 0.372* -0.084 0.034 0.809** 0.170 0.096 1
SAR 0.06 0.043 0.463* 0.058 -0.309 0.935**  -0.366* -0.161 0.330 0320 -0.165 1
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Table 6. RMSE values of different zoning methods for groundwater quality in 2017
2017
So4 Hco3 K Na Mg Ca PH TDs Th Sar ec ClI

Kriging 13.0 70.0 027.0 15.0 59.0 49.0 2.0 149 140 11.0 876 2.0
IDW 131.0 86.0 03.0 24.0 71.0 52.0 22.0 34.61 8.47 18.0 7.95 21.0
GPlI  196.0 051 03.0 47.0 76.0 01.1 26.0 84.70 1.61 36.0 6.110 29.0

RBF 134.0 80.0 028.0 17.0 65.0 5 21.0 55.59 7.45 12.0 9.92 21.0
LPI  171.0 84.0 029.0 17.0 81.0 75.0 28.0 86.64 5.51 14.0 1.101 21.0

WEF 0590 30 (S5 &l CodeS (gl p (Giadigy ilisko sla b, RMSE polin ¥ Jgux

Table 7. RMSE values of different zoning methods for groundwater quality in 1987
1987
So4 Hco3 K Na Mg Ca PH TDs Th Sar ec ClI

Kriging 195.0 54.0 005.0 1.0 42.0 63.0 13.0 3.57 4.36 06.0 03.83 17.0
IDW 20 68.0 006.0 11.0 47.0 74.0 14.0 7.67 6.43 07.0 2.99 19.0
GPlI  196.0 70.0 006.0 13.0 42.0 81.0 15.0 5.64 9.43 08.0 1.101 21.0

RBF 20 550 007.0 11.0 45.0 77.0 13.0 3.61 3.38 06.0 04.88 18.0
LPI  198.0 55.0 006.0 1.0 43.0 73.0 15.0 3.58 3.37 06.0 02.88 18.0
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