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Extended abstract

Introduction

The increase in population and social progress, along with the improvement
of the quality of life, increases the use of water resources in various cases,
including Iran, to use different sectors, including urban, industrial and
agricultural. Groundwater has attracted special attention as an important
source due to its lower index and higher status than surface water (Islami et
al., 2018). Also, groundwater resources are considered as essential support for
all kinds of economic and social development, and wide aspects of ecosystem
functions and services depend on them. These resources are facing problems,
some of which are related to the level of exploitation and management of
underground water resources, and the reason for these problems is due to the
impact of human activities on these resources, many of these impacts are
irreplaceable and many are extremely useless. (Pandey et al., 2020).
Therefore, checking the quality of underground water resources is of great
importance.

Materials and methods

The studied area is Birjand Plain, which is located in the northern part of
Bagheran highlands with approximate coordinates of 32°34' to 33°8' latitude
and 58°41' to 59°44' longitude.
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To check the quality of underground water in Birjand Plain, the quality statistics of
29 wells were used and the quality information of the said wells was obtained from
the regional water company of the province. For this purpose, 6 chemical parameters,
including Na, Mg, Ca, Cl, So4, and TDS, which have the most impact on the quality
of drinking water and their analysis is inexpensive and are also mentioned in the
world standard table, have been evaluated (Luka and Jonas., 2009). To calculate the
GQI index, first in the GIS environment using the inverse distance interpolation
method (IDW), point data, a concentration raster map was prepared for each of these
6 chemical parameters (Jodi, 2018) and using The following relations of GQI quality
index value were calculated:
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where the concentrations of each pixel are the value of the World Health Standard
(WHO), ris the rank of each pixel from the ranked map and w is the relative weight
of the parameters.

To calculate the WQI index, use the chemical parameters Na, Mg, Ca, Cl, So4, TDS,
Hco3, No3, Ph and the following relationships:
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where qi is the water quality rating according to the concentration of parameter i, wi
is relative weight, v, is the value of parameter i at the time of sampling, vi is the
value of parameter i in the ideal state v; is 14.7 for oxygen, 7 for pH, and zero for
other parameters) and s; is the value of parameter i in standard mode and s; is the
value of parameter i in standard mode.

Results and discussion

To determine the GQI and WQI indicators, the results of the chemical analysis of 29
samples of water collected from the study area are used.

After calculating the mentioned indices, the results of the ranked maps and the
numerical values of the WQI and GQI quality indices are shown in Figures 1 and 2
and Table No. 1, respectively.



Fig 1. Final ranked map for GQI index.
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Fig 2. Final ranked map for WQI index.

Table 1. GQI quality index value in the study area.

Period GQI Index Value
87-90 87.83-94.62
90-93 85.53-91.08
93-96 85.79-94.02
96-97 86.38-94.43

According to Figure No. 2 and Table No. 1, the quality of the underground water of
the study area according to the drinking water standards of the World Health
Organization (WHO), in terms of WQI and GQI indicators, is placed in the bad to
very bad category and the acceptable to good category, respectively.

Conclusion

GQI and WQI indicators were used to check the quality of underground water in
Birjand Plain in terms of drinking. To calculate GQI indicators, 6 chemical
parameters Na, Mg, Ca, Cl, SO4, and TDS were used, which have an impact on the
quality of drinking water. To calculate the WQI index, in addition to the 6 mentioned
parameters, NO3, HCO3, and PH parameters were used. By determining the amount
of GQI and WQI indicators, it was found that the drinking water quality of the region
was in the category of acceptable to good quality in terms of GQI index and the
category of bad to very bad quality in terms of WQI index. Since the PH parameter
had a high weight in the WQI index and this parameter was not used in the GQI
index, and on the other hand, due to the increase in the concentration of this
parameter between 1987-1997, it could be one of the reasons for the difference in
the results in the aforementioned indices.
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Fig 1. Birjand Plain Aquifer Map.
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Fig 2. Ranked Maps for Each of The Parameters in The Time Frames of 2017-2018.
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