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Abstract

Introduction: Knowing the spatial and temporal changes in
groundwater quality is one of the important issues for optimal
management of groundwater resources. In this study, the hydro
geochemical properties of groundwater resources in Miandoab plain
(West Azerbaijan province of Iran) were investigated

Methods: For this purpose, the data of 51 study wells during the time
period (from 2014 to 2018) were used. The qualitative parameters
such as the amount of Mg2+, Ca2*, Nat, K+, HCO3-, SO4%, Cl,, CO32- and
the indexes such as TH (Total Hardness), TDS (Total Dissolved
Solids), EC (Electrical Conductivity), SAR (Sodium Absorption Ratio)
and pH were evaluated based on drinking, agriculture and industry
water quality standards. Aquifer qualitative zoning maps were
extracted by entering the descriptive layers obtained from the
qualitative analysis in ArcGIS software and selecting the best
interpolation method based on the validation technique.

Results: The groundwater hydro chemical analysis based on the
drinking water standards of the Energy Ministry indicated that the
groundwater of the plain is in a relatively acceptable condition. This
was also obtained from groundwater analysis by the Schoeller
method. It was found that the largest areas of this plain had saline
groundwater, in terms of agriculture. Industrially, sedimentation in
the plain was more pronounced than corrosion.

Conclusion: Results showed that the aquifer quality declined from
2014 to 2017 and improved in 2018. Zoning maps showed that
Miandoab aquifer has better quality and condition in the feeding
areas in terms of drinking, agriculture and industry. In other words,
according to the geography of the plain, the aquifer feeding areas
were less vulnerable than the areas located in the evacuation areas.
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Hydro Geochemical Investigation of Groundwater in Miandoab Plain

Extended Abstract

Introduction

Groundwater quality is an important
environmental issue that must be analyzed
in terms of its spatial distribution. On the
other hand, proper management of
groundwater resources in Miandoab plain is
very important and necessary, because
about half of the surface flows entering Lake
Urmia and about 20 percent of the total
groundwater withdrawals in this watershed
belong to this plain. Therefore, the main
purpose of this study is to analyze hydro
geochemical zoning maps of Miandoab plain
that have been extracted by ArcGIS software
for agricultural, drinking and industrial uses.

Materials and Methods

Alluvial aquifer of the Miandoab plain is the
largest aquifer of the Lake Urmia watershed
and the fourth most fertile plain in the
country. Its Geographical location is 36° 50’
to 37° 15' eastern Longitude and 45° 50' to
46° 15' northern Latitude. This zone is
located in the northwestern part of Iran,
inside the Lake Urmia watershed.

In order to study the hydro geochemical
quality of the groundwater resources in the
Miandoab plain, the statistics and quality
data of the 51 wells from the groundwater
monitoring network during the time period
(from 2014 to 2018) were used, which were
collected by the Regional Water Company of
West Azerbaijan Province. Due to
incompleteness or the lack of data collection
in the final years of the study period, the
most complete data (from 2014 to 2017)
were evaluated. The amount of Mg?+, Ca2+,
Na+t, K+, HCOs, SO4%, Cl, COs3% and the
indicators such as TH (Total Hardness), TDS
(Total Dissolved Solids), EC (Electrical
Conductivity), SAR (Sodium Absorption
Ratio) and pH were analyzed as qualitative
parameters.

In this study, the aquifer quality parameter’s
changes in comparison with quality
standards related to drinking water,
agriculture, sedimentation and corrosion
were investigated. In order to extract the
zoning maps, the interpolations by Kriging
method and the inverse distance weighting
(IDW) were performed. In order to evaluate

and validate the interpolation methods, the
cross-validation technique was used. To
determine the best interpolation method for
drawing the qualitative parameters map,
RMSE and ME indices were used as error
criteria and r index as correlation coefficient.
Then, a qualitative zoning map was
extracted by using ArcGIS software, for each
of the effective parameters in each of the
water quality classification methods. Finally,
the final groundwater quality map of the
plain for drinking, agriculture and industry
uses was obtained by overlapping the maps.

Results

Analysis of various hydro chemical
parameters showed that three parameters
(TDS, CI' and S04%) of the five evaluated
parameters in the standard table of the
Energy Ministry had three classes; desirable,
permissible and undesirable. But the other
two parameters (TH and Mg?+) had two
classes; permissible and undesirable, during
all studied years. Accordingly, the
groundwater quality was in good condition
in terms of CL- (62%), S042 (20%) and total
soluble solids (7%). The amount of Mgz+was
permissible and undesirable in 58% and
42% of cases, respectively. The TH index was
most undesirable in 96% cases with the
lowest allowable level. Also, qualitative
analysis of the aquifer groundwater based
on the Schoeller method showed that during
the statistical time period, five and six
different quality conditions, in terms of
drinking, have been conducted, respectively
for time periods from 2014 to 2016 and from
2017 to 2018. The region’s groundwater was
in the desirable situation with the highest
percentage in all studied years. Also the
desirable, bad, temporarily drinkable, good
and non-drinkable situations had occurred
with decreasing percentages, respectively.

To analyze the region’s groundwater
situation in terms of agriculture, all available
data of the plain were classified using Wilcox
diagram classes. The results showed that the
saline water had the highest frequency but
the drinking water did not have a percentage
during the studied time period. Also, the
frequency of low and high saline water was
below 10% and 50%, respectively. The
groundwater quality evaluation results
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showed that there was no corrosion and the
plain had low to very high sedimentation in
2014 and 2017, in terms of industry. But,
there were all four sedimentation situations
in addition to corrosion in 2015, 2016 and
2018.

Conclusion

This study was conducted to analyze the
hydro geochemical zoning maps of
Miandoab plain. The results indicated a
decline in groundwater quality from 2014 to
2017 and an improvement in 2018. Also, the
evaluation of zoning maps showed that the
feeding areas of Miandoab aquifer (east of
the plain) had better qualities and less
vulnerability compared to the discharged
areas (west of the plain). Therefore, the
discharged areas of the aquifer are
considered as high-risk areas that can’t be
recommended for drinking, agriculture and
industry. In the central part, if the use of
groundwater is necessary, careful and
necessary monitoring should be applied. The
water quality in the eastern part of the plain
was relatively good and desirable for these
uses. The results of this research can be used
to plan for water uses as well as to decide on
digging the new wells or preventing them in
restricted areas.
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