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indices show the water quality as a specific number to provide a useful
representation of the overall water quality for a given purpose and also enable an
effective understanding of the water quality information. The purpose of this
research is to analyze the quality of groundwater in Khanmirza, Lordegan,
Borujen, Ardal, and Kiar cities based on WQI and GWQI indicators based on the

Keyword_s: Iran Standard and Industrial Research Institute (ISIRI) and World Health
Correlation, Organization (WHO) standard. In this research, 28 samples of groundwater
Groundwater, Water (wells) were collected from different places in Khanmirza, Lordegan, Borujen,

Quality Index, Zoning. ' Ardal, and Kiar cities from 2020 to 2022 and 10 qualitative parameters HCO3,
K, pH, TDS, EC, Ca, Na, Mg, ClI, and SO4 were chemically analyzed in the
laboratory. After analyzing the data, the spatial distribution map of the index was
prepared for the study area by using the inverse distance weighting interpolation
method. The results showed that according to GWQI and WQI indicators, most
of the samples were in the good quality category. By examining the Pearson
correlation between WQI and GWQI indices and the parameters used, it was
found that the two parameters TDS and EC with coefficients of 0.982 and 0.989
have the highest correlation at a significant level of 1% with the WQI index. Also,
TDS and Ca parameters with coefficients of 0.975 and 0.979 have the highest
correlation with the GWQI index at a significant level of 1%. The results of this
research have shown that the combined use of GIS, WQI, and GWQI indicators
in evaluating the quality of groundwater and their spatial distribution in the
studied area is useful and effective in selecting water resources for drinking
purposes.
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1.  Introduction

Groundwater is considered an important part of the renewable water of the ecosystem and compared to
surface water, it has various advantages such as higher quality and less pollution. In most cases,
underground water is available in arid and semi-arid areas where there is very little surface water. The
increase in global demand for water has led to the overexploitation of groundwater and has reduced the
quality of these resources. Therefore, groundwater quality monitoring is very important in terms of
environmental and economic factors. The purpose of this research is to analyze the quality status of
underground water in Khanmirza, Lordegan, Borujen, Ardal, and Kiar cities based on GWQI and WQI
indicators based on the standards of the World Health Organization (WHO) and the Industrial Research
Institute of the country (ISIRI).

2. Methodology

Chaharmahal and Bakhtiari province, with an area of 16532 square kilometers, is located between 31
degrees 9 minutes to 32 degrees 48 minutes north latitude and 49 degrees 28 minutes to 51 degrees 25
minutes east longitude. This province is located in the central part of the Zagros Mountains between the
foothills of the Darn and Isfahan provinces. It is limited to Isfahan province from the north and east,
Khuzestan province from the west, Kahgiluyeh and Boyer Ahmad from the south, and Lorestan
province from the northwest. This province is a mountainous region along the Zagros mountain range
that extends from the northwest to the southeast. According to the Amberje method, the climate of the
studied area ranges from dry and cold in Borujen, Ardal, and Kiar cities to humid in Lordegan and
Khanmirza cities. In this research, for the quality zoning of underground water in some areas of
Chaharmahal and Bakhtiari provinces for drinking purposes based on GWQI and WQI indicators from
28 wells in Khanmirza, Lordegan, Borujen, Ardal, and Kiar cities in the period of 2020-2022 Sampling
was done, the collected samples were delivered to the laboratory and analyzed. The GWQI index is
emphasized as a standard method in the development of groundwater quality indicators in the selection
stage, the selection of a group of water quality parameters with a similar nature. The WQI index is an
effective tool for evaluating the overall quality of groundwater. The WQI index is often used to
determine the suitability of groundwater for drinking purposes in different regions of the world. The
inverse distance weighting method (IDW) was used for zoning and drawing a raster map, of the spatial
changes of the investigated indicators in the study area.

3. Results

According to GWQI, all samples are in the category of very good and good quality for both (WHO)
and (ISIRI) standards. According to WQI, all samples are in the excellent quality category for both
(WHO) and (ISIRI) standards. Also, by examining the Pearson correlation between this index and the
used parameters, it was found that TDS and Ca parameters with coefficients of 0.982 and 0.989 have
the highest correlation with the GWQI index at The significance level is one percent, WQI index with
two parameters TDS and EC with coefficients of 0.975 and 0.979 has the highest correlation at The
significance level is one percent.

4.  Discussion and Conclusion

The results of this research have shown that the combined use of GIS and GWQI and WQI indicators
in evaluating the quality of groundwater and how it is spatially distributed in the studied area is useful
and effective in selecting water resources for drinking purposes. The results of this research will help
the decision makers to have a clear vision regarding the groundwater quality maps so that they can
provide more comprehensive and useful planning regarding the exploitation and maintenance of
groundwater resources.
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